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1.0 Introduction

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

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

In April 2000, CH2M-Jones was awarded a contract to provide environmental investigation
and remediation services at the CNC. This submittal has been prepared by CH2M-Jones to
complete the RCRA Facility Investigation (RFI) for Area of Concern (AOC) 723 in Zone E of
the CNC. The location of AOC 723 in Zone E is shown in Figure 1-1. Figure 1-2 shows an
aerial photograph of the site.

1.1 Background

AOC 723 is a former paint booth in the southwestern corner of Building 177. Building 177
was built in 1955 and is a five-story structural steel-framed building with metal siding. It is
located at 1865B Avenue B, at the corner of Fourth Street and Avenue B. An abandoned rail
line enters the northern end of the building, where the flooring is partially brick. The
remainder of the building has concrete flooring. The Navy conducted an RFI in 1996 for
Zone E. At the time of the Zone E RFI, AQOC 723 had not been identified as an AOC. After
the Zone E RFI was completed, the presence of this former paint booth became known and
it was identified as an AOC.

A review of the historical engineering drawings indicates that a cleaning and degreasing
room and an oven room were next to the paint booth. Excerpts from these historical
drawings depicting the location of the cleaning and degreasing room and oven room are

provided in Appendix A.

The western half of Building 177 was previously used for parts cleaning. Currently Excel

Apparatus Services, Inc. (Excel) uses the area where AOC 723 is located for repairing

AOCT23ZERFIRACMSWPREVD 11
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electrical and electronic equipment, parts cleaning, paint stripping, paint spraying, electric
motor rebuilding, machining metal parts, and treatment of aluminum components in a
corrosion inhibitor bath (Iridite treatment). Excel uses the AOC 723 area for maintenance
activities in support of the Detyens Shipyards. Engineering drawings prepared by the Navy
during 1954 show the presence of several floor drains that may have been used to collect
and convey wastes from the paint booth operation. Excerpts of these drawings are included

in Appendix A. This area of Zone E is zoned M2 (industrial).

A RCRA Facility Assessment (RFA) and RFI Work Plan were prepared by the
Navy/CH2M-Jones team and submitted to SCDHEC during May 2003. The RFA and RFI
Work Plan were approved by SCDHEC during July 2003. The RFA identified volatile
organic compounds (VOCs), semivolatile organic compounds (SVOCs), and metals as
contaminants of potential concern (COPCs) in soil and groundwater. The RFI Work Plan
recommended soil and groundwater sampling for the COPCs as part of the RFL

Soil and groundwater sampling activities associated with the RFI were conducted during
July 2003 and October 2003, respectively, and are discussed in more detail in Section 3.0.

1.2 Purpose of the RFl Report Addendum

The purpose of this RFI Report Addendum is to document the results of RFI investigations
conducted by the Navy/CH2M-Jones team at AOC 723. This RFI Report Addendum also
discusses various closeout issues and the findings of previous investigations, existing site

conditions, and surrounding area land use.

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

¢ Status of the RFI;
¢ Presence of metals (inorganics) in groundwater;

* Potential linkage to Solid Waste Management Unit (SWMU) 37, Investigated Sanitary
Sewers at the CNC;

¢ Potential linkage to AOC 699, Investigated Storm Sewers at the CNC;
¢ Potential linkage of AOC 504, Investigated Railroad Lines at the CNC;

+ Potential linkage to surface water bodies (Zone J);

AQC7237ERFIRACMSWPREVO 12
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« Potential contamination associated with oil/water separators (OWS5s); and
e Relevance or need for land use controls (LUCs) at the site.

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

evaluation of closure of the site.

1.3 Report Organization

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

section:

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

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

2.0 Description of RFI Activities for AOC 723 — Summarizes the RFI investigation
activities conducted at AOC 723.

3.0 RFI Human Health Risk Assessment and COPC Refinement — Includes information
on the assumptions and calculations of site-related risks and discussions of
COPC/chemical of concern (COC) refinement.

4.0 Interim Measures and UST/AST Removals — Provides information regarding any

interim measures (IMs) or tank removal activities performed at the site.

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

closeout issues that the BCT agreed to evaluate prior to site closeout.
6.0 Recommendations - Provides recommendations for proceeding with site closure.

7.0 Corrective Measures Study Work Plan — Presents a focused Corrective Measures Study
(CMS) Work Plan.

8.0 References — Lists the references used in this document.

Appendix A - Contains figures of excerpis from the historical engineering drawings of

Building 177 showing the locations of the cleaning and degreasing rooms.

Appendix B - Contains Figures Bl and B2, which show shallow and deep groundwater

elevation contours in the vicinity AOC 723.

AOC723ZERFIRACMSWPREVD 1-3
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Appendix C — Contains analytical data results and data validation summaries from the RF1
sampling and a figure depicting the historical railroad lines near Building 177.

Appendix D - Contains risk assessment tables.
Appendix E — Contains worksheet used to calculate site-specific soil screening levels (SSLs).

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

AQCT723ZERFIRACMSWPREVD 14
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2.0 Description of RFI Activities for AOC 723

This section presents information on the soil and groundwater investigations conducted at
AOC 723 as part of the RFI. Based on the nature of past site activities at AOC 723 as
indicated by historical engineering drawings, the RFA identified VOCs, SVOCs and metals
as COPCs in soil and groundwater. Accordingly, soil and groundwater samples collected
during the RFI were analyzed for VOCs, SVOCs and metals. There is no indication of
historical use of polychlorinated biphenyl (PCBs) or pesticides at the site, and the soil and

groundwater samples collected at AOC 723 were not analyzed for these parameters.

2.1 Soil Sampling and Analysis

The RFI Work Plan identified nine soil sampling locations at AOC 723, as shown in Figure
2-1. Surface and subsurface soil samples collected from these locations were analyzed for
VOCs, SVOCs and metals.

An additional subsurface soil sample was collected outside the southwestern side of
Building 177 to verify the presence of site constituents along a discharge line (possibly
connected to the sewer line) from current operations being conducted by the tenant in this

area of Building 177.

RFI activities at this site are described in the Zone E RFI Report, Revision 0 (EnSafe, 1997).
Figure 2-1 shows the locations of the RFI soil borings. Analytical data reports and data

validation summaries are included in Appendix C of this document.

2.1.1 Surface Soil

Based on the CNC BCT screening criteria, surface soil detections of VOCs were compared
with their SSLs with a dilution-attenuation factor (DAF) of 1.0 and the U.S. Environmental
Protection Agency (EPA) Region IIl risk-based concentrations (RBCs) (with a hazard index
[HI]=0.1 for noncarcinogens). Surface soil SVOC and inorganic detections were compared
with their SSLs (with a DAF=10) and the EPA Region IIl RBCs (with a HI=0.1 for
noncarcinogens). Additionally, inorganic detections were compared with their maximum
Zone E background concentrations. Benzo(a)pyrene equivalents (BEQs) were compared
with the CNC BEQ sitewide reference concentrations for surface soils. Tables 2-1, 2-2, and

2-3 show the surface soil detections of organic and inorganic compounds.

AOCT723ZERFIRACMSWPREV0 21
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Detected concentrations of organic and inorganic analytes exceeding their respective criteria

were as follows:

¢ VOCs: Trichloroethene (TCE) concentrations in four samples exceeded the SSL (with a
DAF=1). There were no other exceedances of the VOC screening criteria in any surface

soil samples.

e SVOCs: One detection of carbazole exceeded the SSL (with a DAF=1). BEQ
concentrations exceeded the CNC BCT sitewide reference concentration of 1.304 milli-
grams per kilogram (mg/kg) at three locations. There were no other exceedances of the

SVOC screening criteria in surface soil samples.

» Inorganics: One detection of arsenic exceeded the maximum Zone E background

concentration.

2.1.2 Subsurface Soil

Subsurface soil detections of organic compounds were compared with generic SSLs using a
DAF=10. Subsurface soil detections of inorganic chemicals were compared with generic
SSLs (using a DAF=10) and the maximum Zone E background concentrations. BEQ
detections were compared with the CNC BEQ sitewide reference concentration for
subsurface soils. Tables 2-1, 2-2 and 2-3 show the subsurface soil detections of organic and

inorganic chemicals.

Detected concentrations of organic and inorganic chemicals exceeding their respective

screening criteria are as follows:

+ VOCs: One detection of 1,2-dichloroethene (1,2-DCE) exceeded the SSL (with a DAF=1).
TCE concentrations in three samples exceeded the SSL (with a DAF=1). There were no
other exceedances of the VOC screening criteria in surface soil samples.

¢ SVOCs: The BEQ concentration in one subsurface soil sample exceeded the CNC BEQ
sitewide reference concentration. None of the other SVOC detections exceeded the

screening criteria.

* Inorganics: One detection of chromium (total) at 26.4 mg/kg in the sample from
E7235B008 exceeded the SSL. (with a DAF=10) of 19 mg/kg, but was below the

maximum Zone E subsurface soil background concentration of 75 mg/kg.

AQC/23ZERFIRACMSWPREVOD . 22
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2.2 Groundwater

The RFI for AOC 723 included the installation of one shallow well (identified as
E723GW001) and one deep monitoring well (identified as E723GW01D). Two additional
existing shallow wells (E563GW004 and E569GW005) and two additional existing deep
wells (E563GW04D and E569GW05D) were also sampled during the AOC 723 RFI

groundwater sampling event. Figure 2-2 shows the locations of these monitoring wells.

Groundwater samples from the above wells were analyzed for VOCs, SVOCs and metals.

Detections in shallow and deep groundwater samples were compared with the EPA Region
HI tap water RBCs, maximum contaminant levels (MCLs), and additionally (for inorganics),
the respective maximum Zone E background concentrations. Table 2-4 shows the detections

from the RFI groundwater sampling.

2.2.1 Shallow Groundwater

Analyte concentrations in shallow groundwater samples were detected as follows at this

site:

VOCs: Among detected analytes, TCE exceeded the MCL of 5 micrograms per liter (ug/L) in
two samples, one from E723GW001 at 7.7 pg/L and the other from E563GW004 at 258 pg/L.

No other VOC detections exceeded screening criteria.
SVOCs: There were no SVOC detections above laboratory detection limits.

Inorganics: Among detected inorganic analytes, one detection of antimony at 6.65 pg/L
exceeded the MCL of 6 ug/L and EPA Region III tap water RBC (with a HI=0.1) of 1.5 ug/L.

2.2.2 Deep Groundwater

Analyte concentrations in deep groundwater samples were detected as follows at this site:

VOCs: Among detected VOCs, chloroform and cis-1,2-dichloroethene (cis-1,2-DCE), TCE

and vinyl chloride exceeded the screening criteria.

» Chloroform, at a concentration of 5.3 pg/L at E723GWO1D, exceeded its tap water RBC
of 0.15 pug/L. There is no MCL published for chloroform.

¢ Cis-1,2-DCE, at a concentration of 169 pug/L at E563GW04D, exceeded its MCL of
70 pg/L.

e TCE, at a concentration of 1,880 ug/L at E563GW04D, exceeded its MCL of 5 pg/L.
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» SVOCs: There were no detections of SVOC concentrations above laboratory detection

limits.

Inorganics: Among detected inorganic analytes, none of the inorganic chemicals exceeded
the CNC BCT screening criteria.

Further discussion of chemicals exceeding the screening criteria, is included in Section 3,
Risk Assessment.
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TABLE 2-1
Surface and Subsurface Soil Detections of VOCs, RFl Sampling
RF! Report Addendum and CMS Work Plan, AOC 723, Zone E, Charleston Naval Complex
EPA Zone E
Region ll EPA Region Range of
Resid. RBC 1l lndust.  SSlLs Bkgd.
Result Date {(HI=01) RBC{HI= (DAF=1) Conc.
Parameter Station ID Sample 1D (mg/kg) Qualifier Sampled 0.1) {(mg/k mg’kg
SURFACE SOiL
1,1-Dichloroethene  [E723SB006 _[723SB0O060T | 0.001 J 07/17/03 1.1 8.5 0.003 na
Acetone E723SB008 E723SB00801 0.43 = 07/17/03 780 20,000 0.8 na
Ethylbenzene E72388009 E7235B00901  0.001 J 07/17/03 780 20,000 0.7 na
Toluene E7235B002 E7235800901 0.0004 J 07/17/03 1600 41,000 0.6 na
Trichioroethylene E7235B001 E7235B00101  0.029 J 07/47/03 58 520 0.003 na
(TCE) E723SB002 E723SB00201  0.007 J 07/47/03
E723SB003 E723SB00301  1.280 = a7/17/03
E723SB005 E7235B00501  1.780 = 07/17/03
E7235B006 E723SB00601  0.002 J 07/17/03
E723SB007  E723SB00701  0.001 J 07/17/03
SUBSURFACE SOIL
1,1-Dichloroethene  (E7238B002 17235B00202 0.006 J 07/47/03 na na 0.003 na
E723SB005  [7235B00502 0.001 J 07/17/03
E7235B006  |7235B00602 0.001 J 07117103
E723SB010 E723SB01002  0.007 J 12712103
Acetone E7235B002 E723SB00202  0.01 J 07/17/03 na na 0.8 na
Tetrachloroethylene E723SB010 E7235B01002 0.0008 J 12/12/03 na na 0.003 na
(PCE)
Toluene E723SB005 E723SB00502 0.0004 J 07/17/03 na na 06 na
Trichloroethylene E7235B001 E723SB00102  0.002 J 07/17/03 na na 0.003 na
(TCE) E7235B002 E7235800202 0.015 J 07/17/03
E7235B003 E7235B00302  0.032 J 07117103
E723SB005 E7233B00502  0.027 = 07/17/03
E723SB006 E7235B00602 (0.002 J 07/147/03
E723SB007 E723S800702 0.003 J 07/17/03
E7235B010 E7238B01002  0.010 = 12/12/03
mg/kg  micrograms per kilogram
Hi Hazard index
= Indicates that the analyte is detected at the concentration shown.
J Indicates an estimated value. A "J" qualifier may signify that the conceniration is below the PQL, or that the *J” has been applied
as a result of the data validation.
u Indicates analyte not detected above laboratory detection limit,
na not available/not applicable
1
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CHARLESTON NAVAL COMPLEX
REVISION 0
JUNE 2004
TABLE 2-2
Surface and Subsurface Soil Detections of SVOCs, RFI Sampling
RF! Report Addendum and CMS Work Plan, AOC 723, Zone E, Charleston Naval Complex
EPA
Region Il Zone E
EPA Region Indust. Range of
il Resid. RBC (HI= SSLs Bkgd.
Result Qual Date R8C (HI= 0.1) (DAF=10) Conc.
Parameter Station 1D Sample D {mg/kg) ifier Sampled 0.1)(mg/kg) (mgkg) (mg/kg) (mg/kg)
SURFACE SOIL
2-Methylnaphthalene  E72358003 E7235B00301 0.12 J 07/17/03 160 4100 42 na
E7235B008 E723S800801 0.04 J 07/17/03
E7235B00S E723SB00901 .19 J 07/17/03
Acenaphthene E723SB003 E7235B00301 0.38 = 07/17/103 470 12000 290 na
E723SB007 E7235B00701 0.04 J 07/17/03
E723S5B008 E7235SB00801 0.08 J 07/17/03
E723S5B009 E723SB00SO1 0.67 = 07/17/03
Acenaphthylene E7235B005 E723SB00501 0.05 J 07/17/03 na na na na
Anthracene E723SB003 E723SB00301 0.48 = 07/17/03 2300 61000 5900 na
E723SB006 E723SB00601 0.02 J 07/47103
E7235B007 E723SB00701 0.09 J 07/17/03
E723SB008 E723SB00801 0.26 J 07/17/03
E723SB009 E7235B00901 0.95 = 07417403
Benzo(g,h,i)Perylene E723SB003 E7235B00301 0.41 = 07117103 na na na na
E7235B007 E723SB00701 0.26 J 07/17/03 na na
E723SB008 E7235B00801 0.65 = 07/17/03 na na
E7238B009 E723SB00901 0.71 J 07/17/03 na na
Carbazole E7238B003 7235800301 0.29 J 32 290 03 na
E723SB007 [723SB00701 0.03 J
E7235B008 {7235B00801 0.04 J
E£7235B009 [7235800901 052 _J |
Dibenzofuran E723SB003 E723SB00301 0.19 J 0717103 31 820 na na
E72358008 E7235B00801 0.08 J 07117103
E723SB009 E7235B00901 0.26 J 07/17/03
Diethyl Phthaiate E723SB004 E7235B00401 0.03 J 07/17/03 63,000 160,000 470 na
E723SB005 E723CB00501 0.03 J 07/17/03
Fluoranthene E723SB001 E723SB00101 0.06 J 07/17/03 310 8200 2150 na
E72358002 E7235800201 0.03 3 07117103
E7235B003 E7235B00301 2.63 = 07/17/03
E723SB004 E7235B00D401 0.15 J 07/17/03
E723SB005 E723SB00501 0.06 J 07/17/03
E723SB006 E7235B006OM 0.27 J 07/17/03
E723SB007 E723SB00701 1.03 = Q7/17/03
E72358008 E7235B00801 2.54 = 07/17/03
E7235B009 E723SB00901 462 = 07/47/03
Fluorene E723SB003 E723SB00301 0.27 J 07/17/03 310 8200 280 na
E7235B004 E7235B00401 0.00 J 07/17/03
E723SB007 E723SB00701 0.02 J 07/17/03
E7235B008 E723SB00801 0.03 J 07/17/03
E7235B009 E723SB00901 045 = 07/17/03
Naphthalene £723SB003 E7235B00301 0.14 J 07/17/03 160 4100 42 na
E7235B008 E7235B00801 0.04 J 07/17/03
E72358009 E7235B00901 0.26 J 07/17:03
Phenanthrene E7235B001 E7235800101 0.05 J 07/17/103 na na na na
E7235B003 E7235B00301 234 = 07117403
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RFI REPORT ADDENDUM AND CMS WORK PLAN, AOC 723, ZONE E

CHARLESTON NAVAL COMPLEX
REVISION ¢
JUNE 2004
TABLE 2-2
Surface and Subsurface Sail Detections of SVOCs, RFl Sampling
RFI Report Addendum and CMS Work Plan, AOC 723, Zone E, Charleston Naval Complex
EPA
Region I}l Zone E
EPA Region Indust. Range of
I Resid. RBC (HI= SSLs Bkgd.
Result Qual Date RBC (Hi= 0.1) {DAF=10) Cone.
Parameter Station ID Sample 1D (mglkg) ifier Sampled 0.1) (mglk {mglk
E723SB004 E723SB00401 0.09 J  07/17/03
E7235B005 E7235B00501 0.02 J 0717/03
E723SB006 E723SB00601 0.14 4 07/17/03
E7235B007 E723SB0O0701 0.45 = 07117103
E7235SB008 E7235B00801 0.79 = 07M17/03
E7235B009 E7235B00901 428 = 0717/03
Pyrene E7235B001 E723SB00101 0.08 J 07/17/03 230 6100 2100 na
E723SB002 E7235B00201 0.04 d 0717103
E723SB003 E723SB00301 2.75 = 07/17/03
E7235B004 E7235B00401 0.19 J 07/17/03
E723SB005 E723SB00501 0.09 J 0717103
E723SB006 E7235B00601 0.25 J 07/17/03
E723SB007 E7235BG0701 1.00 = 07/17/03
E723SB008 E7235800801 3.26 = 07/17/03
E723SB009 E7235B00901DL 564 = 07/17/03
BEQs E7235B001 E7235B00101 0.25 = 07/17/03 1.304
E723SB002 E7235B00201 0.41 = Q717/03
E72358003 E7235B00301 219 = 07/17/03
E7235B004 E7235B00401 0.30 = 07/17/03
E723SB005 E723SB00501 0.30 = 0717103
E723SB006 E7235B00601 0.39 = 07M17/03
E723SB007 E723SB00701 1.06 = 07117103
E£723SB008 E723SB00801 3.08 = 07/17/03
E723SB009 E7235B00901 3.68 = 07/17/03
SUBSURFACE SOIL
2-Methylnaphthalene E723SB008 E7235B00802 0.02 J 07/17/03 na na 42 na
E723S8009 E7235B00902 0.05 J 07/17/03
Acenaphthene £7235B004 E7235B00402 .02 J Q7M17/03 na na 290 na
£7235B008 E723SB00802 0.19 J 07/17/03
E723SB009 E7235800902 0.21 J 07/17/03
E723SBM0 E7235B01002 0.0193 J 12/12/03
Anthracene £7235B004 E723SB00402 0.04 J 07/17/03 na na 5300 na
E7238B006 E7235B00602 0.04 J 07/17/03
E7235B008 E7235B00802 0.58 = 0717103
E723SB009 E723SB00902 0.25 J 07/17/03
E7238B010 E7235B01002 0.0529 J 12/12/03
Benzo(g,h.i)Perylene E723SB004 E7235B00402 0.12 J 07/17/03 na na na na
E7235B005 E723S800502 0.12 J 07/17/03 na na
E7235B006 E7235B00602 0.20 J 07/17/03 na na
E7238B007 E7235B00702 0.19 J 07/17/03 na na
E723SB008 E7235B00802 0.42 = 07/17/03 na na
E723SB00S E7235SB00902 0.20 J 07/17/03 na na
E7238B010 E7235B01002 0.343 J 12112103
Benzoic acid E723SB010 E723SB01002 0.472 J  1212/03 na na 200 na
bis(2-Ethylhexyl) E723SB010 E7235B01002 0.113 J 12/12/03 na na 1800 na
Phthalate
Carbazole }gzssaoozz i7235B00402 | 0.04 4 1 07117103 na na 0.3 na
E7235B008 ;723SB00802 | 018 J 07/17/03 na na
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TABLE 2-2
Surface and Subsurface Soil Detections of SVOCs, RFI Sampling
RFI Report Addendum and CMS Work Plan, AOC 723, Zone E, Charleston Naval Complex
EPA
Region Ml Zone E
EPA Region Indust. Range of
il Resid. RBC {(HI= SSLs Bkgd.
Result Qual Date RBC (HI= 0.1) (DAF=10) Conc.
Parameter Station [D Sample ID mg/kg) ifier Sampled 0.1) (mg/kg) (mghkg) (mg/kg) (mgikg)
E723SB009 | 723SB00S02 011 [ J ] 0717103 na na
E723SBMH0 (723SB01002 0.03 J 12/12/03 na na
Dibenzofuran E723SB008 E723SB00802 0.05 J 07/17/03 na na na na
E7235B009 E723SB00902 0.06 J 07/17/03
Diethyl Phthalate E723SB009 E7235B800902 0.02 J 07/17/03 na na 470 na
Fluoranthene E723SB002 E7235B00202 0.08 J 07/17/03 na na 2150 na
E723SB003 E723SB00302 0.08 J 07/17/03
E723SB004 E723SB00402 0.43 = 07/17/03
E7235B00S E723SB00502 0.14 J 07/17/03
E723SB006 E723SB00602 0.58 = 071703
£7238B007 E723SB00702 0.26 J 07/17/03
E72358B008 E723S800802 3.56 = 07Th7/03
E72358009 E7235B00802 1.09 = 07103
E723SB010 E723SB01002 0.738 J 12/12/03
Fluorene E723SB004 E723SB00402 0.02 J Q717103 280 na
E723SB006 E723SB00602 0.01 J 07/17/03
E723SB008 E723SB00802 0.13 J 07117103
E723SB009 E723SB00902 0.12 J 07/17/03
E723SB010 E723SB01002 0.0134 J 12/12/03
Naphthalene E723SB009 E723SB00902 0.05 J 07/17/03 na na 42 na
Phenanthrene E£723SB002 E£E723SB00202 0.03 J 07/17/03 na na na na
E723SB003 E7235SB00302 0.03 J 07/17/03
E72358004 E7235B00402 0.25 J 07/17/03
E723SB005 E723SB00502 0.06 J 0717/03
E723SB006 E723SB00602 0.21 J 07/17/03
E723SB007 E723SB00702 0.07 J 07/17/03
E723SB008 E723SB00802 2.20 = Q7117103
E7235B009 E723SB00902 1.07 = 0717103
E723SB010 E723SB01002 0.326 J 12/12/03
Pyrene E723SB002 E723SB00202 0.09 J 07/17/03 na na 2100 na
E723SB003 E7235B00302 0.09 J 0717/03
E723SB004 E723SB00402 0.40 = 0711703
E7235B00S E723SB005D2 0.15 J 07/17/03
E723SB006 £723SB00602 0.53 = QINM7/03
E723SB007 E723SB00702 0.26 J 07/17/03
E723SB008 E723SB00802 3.57 = 07/17/03
E723SB0O0S E723SB00S02 0.95 = 07/17/03
E7238B010 E723SB01002 0.67 J 12/12/03
BEQs E723SB001 E723SB00102 0.44 Y 0TNTI03 na na 1.4
E7235B002 E723SB00202 042 = 07/17/03
E7235B003 E7235B00302 0.30 = 07/17/03
E723SB004 E723SB00402 0.46 = 07117103
E723SB005 E£723SB00502 0.39 = 0717103
E7235B006 E723SB00602 0.64 = 07/17/03
E7235B007 E723SB00702 0.57 = 0717103
E723SB008 E723SB00802 2.63 = 07117/03
E723SB009 E723SB00902 0.84 = 07/17/03
E7235B010 E723SB(1002 0.97 12112103
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CHARLESTON NAVAL COMPLEX
REVISIONO
JUNE 2004
TABLE 2-2
Surface and Subsurface Soil Detections of SVOCs, RFI Sampling
RFI Report Addendum and CMS Work Plan, AOC 723, Zone E, Charleston Naval Complex
EPA
Region Il Zone E
EPA Region Indust. Range of
W Resid. RBC(HI= SSLs Bkod.
Result Qual Date RBC (HI= 0.1)  (DAF=10) Conc.

Parameter Station ID Sample 1D (mg/kg) ifier Sampled 0.1)(mg/kg) (mg/kg) (mg/kg) (mglkg)
mghkg  micrograms per kilogram
Hi Hazard index
= Indicates that the analyte is detected at the concentration shown.
J indicates an estimated value. A "J" qualifier may signify that the concentration is below the PQL, or that the "J" has been applied
as a result of the data validation.
u Indicates analyte not delected above laboratory detection iimit.
na not available
1
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TABLE 2-3

Surface and Subsurface Soil Detections of Inorganics, RFI Sampling

RFI REPORT ADDENDUM AND CMS WORK PLAN, ACC 723, ZONE E

CHARLESTON NAVAL COMPLEX
REVISION 0
JUNE 2004

RFI Report Addendum and CMS Work Plan, AGC 723, Zone E, Charleston Naval Complex

EPA Region EPA Region Zone E
Ili Resid. Hl indust. SSLs Range of
Result Date RBC (HI= RBC (HI=0.1) (DAF=10) Bgd. Conc.
Parameter _ Station ID Sample ID  (mg/kg) Qualifier Sampled 0.1) (mg/kg) (mglkg) (mg/kg)  {mglkg)
SURFACE
SOIL
Arsenic E7235B001 E723SB00101 1.8 J 07/17/03 043 38 14.5 0.95- 68
E7235B002 E723SB00201 3.2 = 07/17/03
E7235B003 E723SB00301 95 = 07/17/03
E723SB004 E723S800401 3.0 = 07/17/03
E72358005 E7235B00501 73 = 07/17/03
E7235B006 E7235B00601 211 = 07/17/03
£7235B007 E723SB00701 6.3 = 07/17/03
E72358008 E723SB00801 106.0 = 07/17/03
E7238B063 E723SB800901 10.1 = 07117103
Barium E72358001 E723SB00101 301 4 07/17/03 547 14,308 800 1.8 - 1980
E72358002 E723SB00201 31.0 J 07/17/03
E7238B003 E723SB0OC3M 39.2 J 07/17/03
E7235B004 E723SB00401 134 J 07/17/03
E723SB005 E723SB00501 53.0 = 07/17/03
E723SB006 E723SB00801 449 = 07/17/03
E723SB007 E723SB00701 411 4 07/17/03
E723SB008 E723SB00801 58.7 = 07/17/03
E72358009 E723SB00901 456 J 07/17/03
Cadmium E7235B8001 E723SB00101 0.1 J 07/17/03 7.8 204 4 0.06-1.5
E723SB002 E7235B00201 0.1 U 07/17/03
E7235B003 E723SB00301 0.6 4 07/17/03
E7235B004 E723SB00401 0.3 J 07/17/03
E7238B005 E723SB00501 0.1 J 07/17/03
E7235B006 E7235B00601 02 J 07/17/03
E723SB007  E723SB00701 0.2 J 07/17/03
E723SB008 E723SB00801 0.5 J 07/17/03
E723SB00S E723SB00S01 25 = 07/17/03
Chromium, E723SB8001 E723SB00101 6.0 J 07/17/03 235 613 19 2.3-567
Total E723SB002 E723SB00201 8.0 J 07117103
E723SB003  E723SBR00301 14.9 J 07/17/03
E723SB004 E723SB00401 10.5 J 07/17/03
E7235B005 E723SB00501 18.38 i) 07/17/03
E723SB006 E723SB00601 20.6 J 07/17/03
E7235B007 E723SB00701 20.6 J 07/17/03
£7235B008 E723SB00801 26.6 J 07/17/03
E723SB009 E723SB00901 26.6 J 07/17/03
Lead E723SB001 E723SB00101 7.9 = 07/17/03 400 1300 65 1-400
E7235B002 E723SB00201 10.7 = 07/17/03
E£723SB003 E723SB00301 349 = 07/17/03
E723SB004 E723SB00401 38.2 = 07/17/03
E7235B005 E723SB00501 336 = 07117103
E7235B006 E723SB00601 27.0 = 07117103
E723SB007 E723SB00701 36.4 = 07/117/03
E7235B008 E723SB00801 100.0 = 07/17103
E7235B009 E723SB00901 95.2 = 07/17/03
Mercury E723SB001 E£723SB00101 0.02 J 07/17103 23 61 1 0.03-27
E72388002 E723SB00201 0.02 J 07/17/03
E723SB003 E723SB00301 0.09 J 07/17/03
E723S8004 E723SB00401 0.03 4 07/17/03
E723SB005 E7235B00501 0.53 = 07/17/03
E7233B006 E723SB00601 .05 J 07117103
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RF REPORT ADDENDUM AND CMS WORK PLAN, AOC 723, ZONE E

CHARLESTON NAVAL COMPLEX
REVISION 0
JUNE 2004
TABLE 23
Surface and Subsurface Soil Detections of Inorganics, RFI Sampling
RFI Report Addendum and CMS Work Plan, AOC 723, Zone E, Charleston Naval Complex
EPA Region EPA Region Zone E
{ll Resid. Il Indust. SSLs Range of
Result Date RBC (Hi= RBC (Hi= 0.1} (DAF=10) Bgd. Conc.
Parameter  StationID  Sample ID__ (mg/kg) Qualifier Sampled 0.1)(mg/kg) (mg/kg) (mg/kg)  (mg/kg)
E723SB007 E7235B00701  0.08 J 07M17/03
E723SB008 E723SB00801  0.19 = 07/17/03
E723SB009 E723SB00901  0.21 = 07/17/03
Selenium  E723SB005 E7233B00501 0.9 07/17103 39 1022 25 0.57 - 4.0
E723SB006  E7235B00601 1.2 = 07/17/03
SUBSURFACE SOIL
Arsenic E7238B001 E7235B00102 4.4 = 07/17/03 na na 14.5 0.83-26
E723SB002 E7238B00202 25 = 07/17/03
E7235B8003 E723SB00302 4.0 = 07/17/03
E723SB004 E723SB00402 5.2 = 07/17103
E723SB005 E723SB00502 52 = 07/17/03
£723SB006  £7235B00602 5.2 = 0717/03
E723SB007 E723SB00702 4.6 = 07/17/03
£723SB008 E7235B00802  11.3 = 07/17/03
E723SB00S E7235800902 3.2 = 07/17/03
E7235B010 E723SB01002  3.74 = 12/12/03
Barium E7235B001 E723SB00102 234 J 07/17/03 na na 800 6.1-91
E723SB002 E7235B00202  39.2 J 07/17/03
E723SB003 E723SB00302  31.0 J 07/17/03
E723SB004 E723SB0C402 187 J 07/17/03
E723SB005 E723SB00502  48.8 = 07117103
E723SB00S E7238B00602  38.1 J 07/17/03
E723SBO07 E723SB0O0T02 436 J 07/17/03
E723S8008 E£723SB00802  29.1 J 07117103
E723SB009 E723SB00902  36.9 J 07/17/03
E723SB010  E723SB01002 49 J 12/12/03
Cadmium  E723SB001 E7235B00102 0.1 U 07/17/03 na na 4 0.13-0.96
E723SB002 E723SB00202 0.1 U 07/17/03
E7235B003 E723SB00302 0.1 J 07/17/03
E723S8004 £7235B00402 0.3 J 07/17/03
E723SB005 E723SB00S02 0.1 J 07/17/03
E7235B006  E723SB00602 0.1 J 07/17/03
E7235B007 E7235B00702 0.1 J 07/17/03
E723SBC08  E723SB00802 0.2 J 07/17/03
E723SB009 E723SB00902 0.1 J 07/17/03
E723SB010 E723SB01002  2.33 = 12/12/03
Chromium, E723SB001 E7235B00102  16.3 J 07/17/03 na na 19 16-7.6
Total E723SB002 E723SB00202 155 J 07/17/03
E723SBO03 E723SB00302 95 J 07/17/03
E723SB004 E723S800402 136 J 07/17/03
£723SB005 £723SB00502  14.3 J 07/17/03
E723SB006 E723SB00602  12.8 J 07/17/03
E723SB007 E723SB00702 187 J 07/17/03
E7235B008 E7235800802 264 J 07/17/03
E723SB009 E7235B00902  14.8 J 07/17/03
E723SB0O10  E723SB01002 113 = 12/12/03
Lead E723SB001T  E723SB00102 17 = 07/17/03 na na 400 1.8-322
E723SB002 E723SB00202 105 = 07/17/03
E723SB003 E723SB00302 378 = 0717103
E723SB004 E723SB00402  38.5 = 07/17/03
E7235B005 E723SB00502  29.7 = 07/17/03
E723SB006 E723SB00602  11.1 = 07/17/03
E723SB007 E723SB00702  37.6 = 07/17/03
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TABLE 2-3

Surface and Subsurface Soil Detections of Inorganics, RFI Sampling
RF! Report Addendum and CMS Work Plan, AOC 723, Zone E, Charfeston Naval Complex

AFI REPORT ADDENDUM AND CMS WORK PLAN, AOC 723, ZONE £
GHARLESTON NAVAL COMPLEX

REVISION O
JUNE 2004

EPA Region EPA Region Zone E
Range of
Result Date RBC (Hi= 0.1) (DAF=10) Bgd. Conc.
Parameter  Station ID Sample ID  (mg/kg) Qualifier Sampled 0.1) (mg/kg) (mglkg)
E7235B008 E723SB00802 354 = 07/17/03
E723SB009 E723SB00902 131 = 07/17/03
E723SB010 E723SB01002 63.2 J 12112103
Mercury E7235B001 E7235B00102 0.01 U 07/17/03 0.04-0.9
E7235B002 E7235B00202 0.02 J 07/17/03
E7238B003 E7235B00302 0.08 J 07/17/03
E7235B004 E723SB00402 0.06 J 07/17/03
E723S8005 E7235B00502 0.07 J 07/17/03
E723SB0O06 E723SB00602 0.06 J 07/17/03
E723SB007 E7235B00702 0.12 = 07/17/03
E7235B008 E723SB00802 0.05 J 07/17/03
E723S8009 E7235B00902 0.07 J 07/17/03
E723SB8010 £7235B01002 0.099 J 12/12/03
Selenium E72358001 E723SB00102 0.9 J 07/17/03 059-24
E7238B007 E7235B00702 09 J 07/17/03
E7235B008 E723SB00802 1.3 = 07/17/03
Silver E7235B010  E723SB41002 1.21 J 12112103 NA
1 mg/kg  micrograms per kilogram
2 HI Hazard index
3 = indicates that the analyte is detected at the concentration shown.
4 J Indicates an estimated value. A "J" qualifier may signify that the concentration is below the PQL, or that the *J* has
5 been applied as a result of the data validation.
6 U Indicates analyte not detected above laboratory detection limit.
7 na not available
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TABLE 2-4

Shallow and Deep Groundwater Detections of Organic and Inorganic Chemicals

RFI Report Addendum and CMS Work Plan, AOC 723, Zone E, Charleston Navai Complex

RFI REPORT ADDENDUM AND CMS WORK PLAN, AOC 725, _ _«EE
CHARLESTON NAVAL COMPLEX

REVISION 0

JUNE 2004

Parameter Station 1D Sample ID Result Qualifier Date Sampled @ MCL  EPARegionlll Zone E Range of
{(vg/L) Tap Water RBC Bkgd. Conc.
(waiL) (wolL)
SHALLOW
GROUNDWATER
VOCs

1,1-Dichloroethene ES63GWQ04 ES63GW004N1 .85 J 10/16/2003 7 0.044

cis-1,2-Dichloroethylene ES63GW004 E563GWO004N1 24.8 = 10/16/2003 70 6.1

trans-1,2-Dichloroethene E563GW004 E563GWO004N1 5.6 = 10/16/2003 100 12

1,2-Dichloroethene (total) E563GW004 ES683GWO04N1 30.4 = 10/16/2003 70 5.5

Trichloroethylene (TCE) E723GW001 E723GWO01N1 4 = 10/16/2003 5 1.6

Trichloroethylene (TCE) E563GW004 E563GWO004N1 258 = 10/16/2003

INORGANICS

Aluminum E563GW004 563GW004N1 2380 J 10/16/2003 NA 3650 18.1 - 16,100

Aluminum E569GW005 569GWO0O5N1 592 J 10/16/2003 19.1- 16,100

Aluminum E723GW001 723GW001N1 1810 J 10/16/2003 19.1 - 16,100
10/16/2003

Antimony E723GW001 723GWOO01N1 6.65 J 10/16/2003 6 1.5 2.1-49
10/16/2003

Barium ES63GW004 563GW004N1 14.1 J 10/16/2003 2000 255 5.9-398

Barium E569GW005 569GWOO5N1 21.3 J 10/16/2003 5.9-398

Barium E723GW001 723GWOO1INA1 28,2 10/16/2003 5.9 - 398
10/16/2003

Calcium ES63GW004 563GWO004N1 18200 = 10/16/2003 NA NA 1170 - 260,000
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TABLE 24

Shallow and Deep Groundwater Detections of Organic and Inorganic Chemicals

AF! Report Addendum and CMS Work Plan, AQC 723, Zone E, Charleston Naval Complex

RFI REPORT AODENDUM AND CMS WORK PLAN, AQC 725, - _«EE
CHARLESTON NAVAL COMPLEX

REVISION 0

JUNE 2004

Parameter Station ID Sample 1D Result Qualifier Date Sampled MCL  EPARagionilt Zone E Range of
(pg/ll) Tap Water RBC Bkgd. Conc.
(mg/L) (mrg/L)
Calcium ES69GWO05 569GWOU5BN1 12100 = 10/16/2003 1170 - 260,000
Calcium E723GW001 723GWOO01N1 18700 = 10/16/2003 1170 - 260,000
10/16/2003
Chromium, Total E563GW004 563GW004N1 4,96 J 10/16/2003 100 1" 0.84-31.4
Chromium, Total E723GW001 723GWO001N1 3.25 J 10/16/2003 0.84-314
10/16/2003
Cobalt ES63GW004 563GWO004N1 6.19 10/16/2003 NA 219 0.91-43.70
Cabalt ES569GW005 569GWOO05N1 9.7 10/16/2003 0.91-43.70
Cobailt E723GW001 723GWO001N1 587 10/16/2003 0.61-43.70
10/16/2003
fron ES63GW004 563GW004N1 3450 = 10/16/2003 NA 1085 144 - 76,600
Iron ES69GW005 569GWO0O05N1 268 = 10/16/2003 144 - 76,600
Iron E723GW001 723GWOO1N1 2930 = 10/16/2003 144 - 76,600
10/16/2003
Magnesium E563GW004 563GW004N1 3720 J 10/16/2003 NA NA 790 - 1,160,000
Magnesium E569GWO005 569GWO05N1 3190 J 10/16/2003 790 - 1,160,000
Magnesium E723GW001 T23GWO01IN1 3310 J 10/16/2003 790 - 1,160,000
Manganese E563GW004 563GWO04N1 135 = 10/16/2003 NA 73 2.0 - 2650
Manganese ES69GWQ05 569GWO05N1 178 = 10/16/2003 2.0 - 2650
Manganese E723GW001 723GWO01N1 133 = 10/16/2003 2,0 - 2650
Potassium E563GW004 563GWO04N1 2630 J 10/16/2003 NA NA 1320 - 288,000
Potassium E569GWQ05 569GWOO5N1 2040 J 10/16/2003 1320 - 289,000
Potassium E723GW001 723GWO01N1 2300 J 10/16/2003 1320 - 289,000
Sodium E563GW004 S563GWO04NA 13000 = 10/16/2003 NA NA NA
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TABLE 24

Shallow and Deep Groundwater Detections of Organic and Inorganic Chemicals
RF! Report Addendum and CMS Work Plan, AOC 723, Zone E, Charleston Naval Complex

RFI REPORT ADDENDUM AND CMS WORK PLAN, AOC 725,  «EE
CHARLESTON NAVAL COMPLEX

REVYISION 0

JUNE 2004

Parameter Station ID Sample D Result Qualifier Date Sampled MCL EPA Region Il Zone E Range of
(ug/t) Tap Water RBC Bkgd. Conc.
(ugiL) {vg/L)
Sodium ES69GW005 569GWOO05N1 12000 = 10/16/2003 NA
Sodium E723GW001 723GWO001N1 14100 = 10/16/2003 NA
Vanadium E563GW004 563GWO004N1 6.44 J 10/16/2003 NA 26 0.63-26
Vanadium E723GWO001 723GWO01TNA 5.28 J 10/16/2003 0.63-26
Zine ES563GW004 563GWO004N1 6.88 J 10/16/2003 NA 1085 4.6-141
Zing E569GWO005 569GWO05N1 11.8 J 10/16/2003 4.6-141
Zinc E723GW0014 723GWOO1N1 11.2 J 10/16/2003 4.6-141
DEEP GROUNDWATER
VOCs
1,1-Dichloroethene ES63GW04D ES563GW04DNA1 1.9 J 10/16/2003 7 0.044
Chloroethane ES63GW04D E563GWO04DN1 1.3 J 10/16/2003 3.6 NA
Chlorofarm E723GW0Q1D  E723GWQ01DN1 5.3 = 10/16/2003 80 NA
gis-1,2-dichorcethylene E563GW04D  E563GWO04DN1 J 10/16/2003 70 6.1
trans-1,2-Dichloroethene ES63GW04D  ES563GWO4DNA 1.7 = 10/16/2003 100 12
1,2-Dichloroethylene (total) E563GW04D  E563GWO04DN1 169 J 10/16/2003 70 5.5
Trichloroethylene (TCE) ES683GW04D ES63GWO040N1 1880 = 10/16/2003 5 1.6
Toluens E563GW04D  ES563GWO04DN1 0.4 J 10/16/2003 75 75
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TABLE 2-4

Shallow and Deep Groundwater Detections of Organic and Inorganic Chemicals

RFI Report Addendum and CMS Work Plan, AOC 723, Zone E, Charleston Naval Complex

RFI REPORT ADDENDUM AND CMS WORK PLAN, ACC 725, € E
CHARLESTON NAVAL COMPLEX

REVISION &

JUNE 2004

Parameter Station ID Sample ID Result Qualifier Date Sampled MCL EPA Region Il Zone E Range of
(vg/l) Tap Water RBC Bkgd. Cone.
(wall) (wolt)
Vinyl chloride E563GW04D ESB3GWO4DN1T 17.7 = 10/16/2003 2 0.081
INORGANICS

Aluminum E563GW04D 563GWO04DNA1 393 J 10/16/2003 NA 3650 18.5 - 461

Aluminum E723GW01D 723GW01DNA1 423 J 10/16/2003 NA 3650 18.5 - 461
10/16/2003

Barium E563GW04D 563GWQ4DN1 164 J 10/16/2003 2000 255 11.8 - 322

Barium E569GW05D 569GWOSDNA 203 J 10/16/2003 11.8- 322

Barium E723GW01D 723GWO01DNA1 17.1 J 10/16/2003 11.8- 322
10/16/2003

Calcium E563GWQ4D 563GWO04DN1 62500 = 10/16/2003 NA NA 44,400 - 391,000

Caleium E569GWO0SD 569GWOSDN1 75000 = 10/16/2003 44 400 - 391,000

Calcium E723GW01D 723GWO1DN1 43200 = 10/16/2003 44,400 - 391,000
10/16/2003

Chromium, Total E723GW01D 723GWO01DN1 3.33 J 10/16/2003 100 11 0.81-27.1
10/16/2003

fron ES63GWO04D 563GW04DN1 473 = 10/16/2003 NA 1095 19.2. 28,000

iron ES69GWQ5D 569GWOSDN1 1780 = 10/16/2003 19.2 - 26,000

fron E723GW01D 723GWO01DN1 197 = 10/16/2003 19.2 - 26,000
10/16/2003

Magnesium ES63CGW04D 563GWO04DN1 10000 = 10/16/2003 NA NA 3190 - 1,370,000

Magneasium E569GWO0SD 569GWO0SDN1 7020 = 10/16/2003 3190 - 1,370,000

Magnesium E723GW0O1D 723GWO1DNA1 8520 = 10/16/2003 3190 - 1,370,000
10/16/2003

Manganese ES63GWO04D 563GWO04DN1 60.9 = 10/16/2003 NA 73 1.3-16860
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RFI REPORT ADDENDUM AND CMS WORK PLAN, AOC 723, LunNEE
CHARLESTON NAVAL COMPLEX

REVISION 0
JUNE 2004
TABLE 2-4
Shallow and Deep Groundwater Detections of Organic and Inorganic Chemicals
AF! Report Addendum and CMS Work Plan, AOC 723, Zone E, Charleston Naval Complex
Parameter Station ID Sample ID Date Sampled MCL EPA Region lll Zone E Range of
(vg/l) Tap Water RBC Bkgd. Conc.
{wgiL) (wg/L)
Manganese ES69GWO5D 569GWOSDN1 = 10/16/2003 1.3 - 1660
Manganese E723GW01D 723GWO01DN1 10/16/2003 1.3 - 1660
10/16/2003
Potassium E563GW04D 563GWO4DN1 J 10/16/2003 NA NA 3190 - 1,370,000
Potassium ESB9GWOSD 569GWOSDN1 J 10/16/2003 3190 - 1,370,000
Potassium E723GW01D 723GWO1DN1 = 10/16/2003 3190 - 1,370,000
10/16/2003
Sodium E563GW04D 563GWO4DN1 = 10/16/2003 NA NA NA
Sodium E569GW05D 569GWOSDN1 = 10/16/2003 NA
Sodium ET23GW01D 723GWO1DN1 = 10/16/2003 NA
10/16/2003
Vanadium E563GW04D 563GW04DN1 10/16/2003 NA 26 0.52-7.7
Vanadium E723GW01D 723GWO01DN1 10/16/2003 0.52-7.7
10/16/2003
Zing E723GWO01D | T723GWO1DN1 10/16/2003 NA 1095 44-214
mg/l micrograms per liter
HI Hazard Index
= Indicates that the analyte is detected at the concentration shown.
;]/alidatior:ndicates an estimated value. A "J" qualifier may signify that the concentration is below the PQL, or that the "J" has been applied as a result of the data
U Indicates analyte not detected above iaboratory detection limit.
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3.0 RFl Human Health Risk Assessment and
COPC Refinement

A baseline risk assessment was conducted for AQC 723, because a risk assessment was not
previously conducted for this newly identified site. This baseline risk assessment refers to
the risks characterized under an “as is” scenario, representing a condition where no
remedial actions are conducted for the current and / or potential future land use. The
assumptions used for the quantitative exposure and risk estimations are conservative and

are the same as those previously used for other risk assessments at the CNC.

The risk assessment was completed in accordance with the pertinent EPA guidance

documents indicated below.

o EPA, 1989. Risk Assessment Guidance for Superfund (RAGS), Volume 1, Human Health
Evaluation Manual (Part A). EPA /540/1-89/002.

e EPA, 1990. Guidance for Data Usability in Risk Assessment. EPA /540/G-90/008.

e EPA, 1991. RAGS, Volume I, Human Health Evaluation Manual, Supplemental Guidance:
“Standard Default Exposure Factors”. OSWER Directive 9285.6-03.

o EPA, 1997. Exposure Factors Handbook. EPA /600/P-95/002Fa.

o EPA, 2001. RAGS, Volume I: Human Health Evaluation Manual. Part E Supplemental
Guidance for Dermal Risk Assessment) Interim.

Additionally, the procedures outlined in the CNC BCT Project Team Notebook and
Instructions (CH2M-Jones, 2001) were also considered.

The human health risk assessment (-IHRA) conducted for AOC 723 included the following

four-step process:

o  (OPC selection
o Exposure Assessment
* Toxicity Assessment

¢ Risk Characterization

Each step is described below.
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3.1 Selection of COPCs

Surface and subsurface soil detections from RFI sampling events at AOC 723 were screened
by comparing the detected concentrations with the COPC screening criteria, as described in
Section 2.0. Maximum detected concentrations for each chemical were screened against the
EPA Region III RBC values, and for inorganic chemicals, the Zone E background values.
Additionally, BEQs were screened against the CNC BEQ sitewide reference concentrations.
If a chemical exceeded the established background value or a risk-based value (i.e.,
carcinogens at an excess lifetime cancer risk [ELCR]=1E-6 and non-carcinogens at HI=0.1) it
was selected as a COPC. Chemicals detected above the leachability criteria (i.e., SSLs) were
identified and are qualitatively discussed later in this section to determine their potential to

impact groundwater.

3.1.1 Soils

Results of the COPC screening for surface and subsurface soil are presented in Tables 3-1
and 3-2. Four chemicals (arsenic, BEQs, carbazole and TCE) were selected as COPCs for
surface soil, based on exceedances of human health risk screening criteria. BEQs were
selected as a COPC for subsurface soil, based on human health risk criteria and exceedance

of background concentrations.

In surface soils, TCE and carbazole detections exceeded leachability-based generic SSLs, but
not the EPA Region III RBCs. In subsurface soils, 1,2-DCE and TCE detections exceeded
SSLs, but not the RBCs. Since the chemicals above SSLs are not a direct exposure concern,
they were not carried through a quantitative risk assessment. The fate and transport
behavior and leachability potential of these chemicals is discussed later in this section. The
soil COPCs carried forward in this HHRA are:

Surface Soil: Arsenic, and BEQ
Subsurface Soil: BEQs

3.1.2 Groundwater

Tables 3-3 and 3-4 include COPC screening tables for shallow and deep groundwater,
respectively which were screened separately during the COPC identification process. The
maximum detected concentration for each chemical was screened against the EPA Region
[l tap water RBC and, additionally for inorganics, the Zone E maximum background
concentrations. If a chemical exceeded the RBC value (carcinogens at ELCR=1E-6 and non-

carcinogens at HI=0.1) and the established background concentrations (for inorganics), it
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was selected as a COPC. Though the MCLs are included in Tables 3-3 and 3-4 for
comparisons, they were not used as the screening criteria for the risk-based COPC

screening.

In shallow groundwater, antimony, benzene, 1,1-dichloroethene, 1,2-dichloroethene, and
TCE have been identified as COPCs, due to the exceedance of the EPA Region III tap water
RBCs.

In deep groundwater, the VOCs 1,1-dichloroethene, 1,2-dichloroethene, chloroform, TCE,
and vinyl chloride have been identified as COPCs. No inorganic chemicals were identified
as COPCs in deep groundwater.

Both soil and groundwater COPCs listed above have been further evaluated for direct

exposure, in the risk assessment.

3.2 Exposure Assessment

This section presents the exposure evaluation for AOC 723, which includes a conceptual site
model, contaminant persistence and leachability evaluation, exposure pathways, receptors

and quantitation of potential exposures to the receptors identified.

3.2.1 Conceptual Site Model

The conceptual site model (CSM) qualitatively defines the potential contaminant sources,
release mechanisms, potential for persistence and migration of contaminants, and exposure
pathways and receptors for contaminants at the site. Based on the available site
information, a flow chart presenting the potential migration pathways, expostire pathways,
and potential human receptors identified for the AOC 723 is included on Figure 3-1.

Potential Contaminant Sources

The potential source area at AOC 723 is a historically used paint booth that occupied a
portion of Building 177 and that is currently used for metal parts degreasing and cleaning
operations by Excel. Excel uses the area for repairing electrical and electronic equipment,
parts cleaning, paint stripping, paint spraying, electric motor rebuilding, machining metal
parts, and treatment of aluminum components with iridium, which are support operations
for the Detyens Shipyards. Soil and groundwater sampling activities associated with the
RFI have indicated the presence of arsenic, polycyclic aromatic hydrocarbon (PAls)
(BEQs), and chlorinated VOCs (CVOCs) in soils and groundwater at the site.
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Release Mechanisms

The release mechanisms for VOCs in soil include volatilization to air and downward
migration to subsurface soil and ultimately to groundwater. Groundwater VOCs could
potentially migrate laterally to downgradient locations and vertically to deeper aquifer
zones. The soil samples with VOCs are located within the footprint of Building 177. Due to
the presence of pavement and the building, which prevents rainwater leaching to soils, the
VOCs in soils are likely to have limited leaching. VOC migration is likely driven by gravity
and possibly via subsurface pathways such as pipeline conduits or water leaks from
operations in Building 177. Residual VOC concentrations in soils may have been the source
of the groundwater VOC contamination in the area through migration. Further evaluation
of the soil VOC concentrations above the leachability criteria is included below in Section
3.2.2.

Compared to VOCs, inorganics (metals) and PAHs do not migrate in measurable amounts.
The only inorganic chemical identified in soil as a COC is arsenic. The observed
concentrations of arsenic are likely from facility maintenance-related arsenical pesticide
applications and not historical operations specific to AOC 723. Likewise, the PAHs (BEQs)
are likely from the extensive asphalt-paved parking lots and driveways that surround
Building 177 and not from paint and maintenance-related operations specific to AOC 723.
The arsenic and PAHs do not present a migration concern due to their low solubility in
groundwater, and the presence of pavement or grass on the soil at the site limits the surface

runoff potential.

Exposure Pathways and Receptors for Contaminants at the Site

The site is located within the industrialized areas in Zone E, and the potential human
receptors at the site under the current land use include workers involved in support
operations for the shipyard. Most of the area surrounding the building is paved with
asphalt, with grass in the areas immediately adjacent to the north and west of Building 177.
The site will remain in current use into the foreseeable future, since this area has been
leased for industrial reuse. The groundwater at the site is not in use at the present time and
is not likely to be used in the future; thus, no direct contact with the groundwater is
expected at the site. However, in the future, if the pavement is removed, exposure to site
soil could occur to a future industrial worker. As per the CNC BCT agreements, the future
unrestricted land use scenario is also considered in the risk assessment as a conservative

worst-case exposure evaluation.

AOQCT237ERFIRACMSWPREV0 34



U = W N =

O o g

10

1

12
13
14

15
16
17
18
19

20

R BRER

25

26
27
28
29
30
31
32

RFI AEPORT ADDENDUM AND CMS WORK PLAN, AOC 723, ZONE E
CHARLESTON NAVAL COMPLEX

REVISION &

JUNE 2004

The shallow groundwater flows in a northeasterly direction and the deep groundwater
appears to flow generally towards the east with local variability. Shallow and deep
groundwater ultimately discharge into the Cooper River. The potentiometric surface of the
shallow and deep groundwater at the site measured in November 2002 are presented on

Figures B-1 and B-2, included in Appendix B.

Both shallow and deep groundwater have some CVOCs at concentrations above RBCs and
MCLs. Historical releases of solvents used at AOC 723 may have reached shallow
groundwater and migrated vertically downward to the deeper aquifer. The VOCs detected
in groundwater were screened against health-protective criteria, and those identified as
COPCs were included for risk estimation.

3.2.2 AOC 723 Land Use and Potential Human Receptors

The site is located within Zone E, which is designated as a marine industrial (M2) land use
area. Therefore, an ecological risk assessment was not conducted for AOC 723, since Zone E

will remain in industrial use in the foreseeable future.

The potential human receptors for AOC 723 include industrial workers. No other human
receptors are expected to be present at the site, as it is located within the industrial area of
Zone E. A future residential exposure scenario was included for comparison purposes, as
this pathway is often considered by regulatory a{gencies for evaluation of unrestricted land

use.

The site soil and groundwater were evaluated for the future industrial worker exposure and
future residential adult and child exposure scenarios. The exposure factors used are
conservative exposure assumptions, using default exposure assumptions provided by EPA
guidance. The routes of exposure evaluated include ingestion, dermal, and inhalation.
Exposure factors are provided in the risk calculation sheets in Appendix D of this RFI
Report Addendum.

Industrial workers were assumed to be indoor workers who are exposed to surface and
subsurface soils around AOC 723 and who use site groundwater as a potable water source.
Both the shallow and deep groundwater direct contact-related exposures were quantified.
The industrial worker assumptions include a soil ingestion rate (IR) of 50 milligrams per
day (mg/day) and a groundwater IR of 1 liter (L)/day. The exposure frequency (EF) used is
250 days per year (days/year), and the exposure duration (ED) is 25 years. The dermal

exposure route assumptions were selected for all receptors based on the EPA dermal
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exposure guidance, and the inhalation exposure assumptions are default exposure factors

from EPA guidance, as included in tables in Appendix D.

The default exposure assumptions for residential adult and child were used, as listed in the
EPA guidance. Some of the default exposure factors used are an EF of 350 days/year and an
ED of 6 years for a child and an EF of 350 days/year and ED of 24 years for an adult. Thus,
the total ED for a residential receptor is 30 years. The dermal exposure route assumptions
were selected for all receptors from the EPA dermal exposure guidance, and the inhalation
exposure assumptions are default exposure factors from EPA guidance for a residential

adult and for a child receptor, as included in tables in Appendix D.

Intake Estimates

The intake estimates for each exposure route identified are listed along with the intake
factors used for intake estimations in the Appendix D tables. For each receptor identified in
the exposure assessment as having a complete exposure pathway, chemical- and media-
specific intakes, known as chronic daily intakes (CDI), were estimated using the

appropriate exposure factors and assumptions.

The chronic intake estimate (also referred to as dose) is expressed in terms of milligrams of
chemicals contacting the body per kilogram of body weight per day (mg/kg/day). For the

exposure routes to be evaluated, the following generic equation applies:

CxIRxEDxEF

Exposure(mg / ke / day) =
P (mg/kg/day) BWAT

where:

C = concentration of chemical in exposure medium or exposure point concentration
(EPC)

IR = intake or ingestion rate

EF = exposure frequency

ED = exposure duration

BW =body weight

AT = averaging time (period over which exposure is averaged)

Appendix D includes tables of exposure factors for the potential receptors, exposure routes,

and exposure pathways.
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Exposure Point Concentration

The EPC is the 95% Upper Confidence Limit (UCLss) of the mean concentration that a
receptor is exposed to over the exposure period (EPA, 1989). The UCLss was estimated
using statistical guidance adopted by EPA and is based on the sample population
distribution. Results of sample distribution testing and the estimated EPCs for COPCs used
in the risk estimations are included in Table 3-5.

The UCLys was calculated using the same tool that was previously used for risk assessment
at other sites within the CNC. The estimated EPC values are listed in Table 3-5 for surface
soil, subsurface soil, shallow groundwater and deep groundwater. In estimating the EPCs,
one-half the detection limit was assumed for non-detects. When the estimated UCLgs value
is higher than the maximum detected concentration, the maximum detected concentration
is used as the EPC.

3.3 Toxicity Assessment

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

adjustment factors are provided in Table 3-6.

3.4 Risk Characterization

Table 3-7 includes a summary of the ELCR and the HI per exposure route and receptor. The
details of the ELCR for each chemical and the hazard quotients (HQs) and HI are presented
in Appendix D.

3.4.1 Industrial Worker

The ELCR for a hypothetical industrial worker from exposure to surface soil is estimated to
be 4E-5. This is within the acceptable risk range of 1 in 1 million to 100 in 1 million for
carcinogenic effects. The HI for a worker is 0.14, which is well below the target HI of 1.0 for
non-carcinogenic effects. The subsurface soil exposure to a future industrial worker resulted
in an ELCR of 1E-5 and there were no non-carcinogenic COPCs in subsurface soil. Overall,
site soils do not present excessive health risks under conservative exposure assumptions to

a worker.
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The industrial worker shallow groundwater exposures result in an ELCR of 7E-4 and an HI
of 9.0, where 99 percent of risk is from the presence of the maximum observed TCE concen-
trations at AOC 723. The deep groundwater exposure-related ELCR is 1.7E-3 and the Hi is
40, with all of the risk and HI (99.8+ percent) being due to the presence of TCE in

groundwater.

3.4.2 Residential Adult
The total ELCR from soil for a future hypothetical residential adult is estimated at 3E-4,

which is slightly above the acceptable risk range, and 81 percent of the risk is due to arsenic
in surface soil. The total HI from surface soil exposure for a resident is 0.4, which is below
the acceptable Hi of 1.0.

The shallow groundwater exposure to a residential adult is 3E-3, where 99 percent of the
risk is from TCE in the shallow aquifer. The HI to a future residential adult from shallow
groundwater use is 24, which is above a target value of 1.0, due to TCE. The deep
groundwater ELCR for a residential adult is estimated at 1.4E-2, and the HI is 113, both due
to the presence of TCE in deep groundwater.

3.4.3 Residential Child

The non-carcinogenic HI for a future hypothetical residential child from soil is 3.3, which is
slightly above a value of 1.0 due to arsenic in soil. The shallow groundwater HI for a
residential child is 58, due to ingestion and inhalation exposures to TCE in groundwater.
The HI for a residential child from exposure to deep groundwater is 262, where 99.6 percent

of the HI is due to oral, inhalation, and dermal exposures to TCE in groundwater.

3.5 Leachability Evaluation Summary and Soil COPC
Refinement

As part of the fate and transport evaluation for the detected chemicals, the soil leachability
potential is discussed further in this section. This section discusses the chemicals that
exceeded the SSL criteria as presented in Tables 3-1 and 3-2. Seven chemicals were detected
in one or more soil samples at concentrations that exceeded their respective generic SSLs.
Individual exceedances of leaching criteria indicate a need for further evaluation, not
necessarily that a chemical will leach to groundwater. The generic SSLs are target screening
levels against leaching that were developed by the EPA based on the assumptions that the

contaminated area is approximately a half acre in size and that the COCs are uniformly
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distributed across this area. Therefore, average concentrations of COCs for the site, rather
than individual COC concentrations, should be used for comparison against SSL values.
Although the AOC 723 footprint is smaller than a half acre in area, the average chemical
concentrations are a much better indicator of the leaching potential than individual
detections. The calculated average soil concentrations are shown in Tables 3-1 and 3-2 in
order to provide a comparison with the generic SSLs. Additionally, the groundwater results
were reviewed to verify that the soil COCs with average concentrations below the SSL were

not also present in groundwater above the groundwater screening criteria.

The following chemicals were present in one or more surface soil samples above their

respective SSLs:
VOCs: 1,1-Dichloroethene (1,1-DCE) and TCE
SVOCs: Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, and Carbazole

Inorganics: Arsenic and Chromium

3.5.1 VOCs

1,1-Dichloroethene (1,1-DCE)

1,1-DCE was detected above laboratory detection limits in four subsurface soil samples,
with one detection at E7235B002 at 0.006 mg/kg, above its generic SSL (with a DAF=1) of
0.003 mg/kg. The site average subsurface soil concentration of 1,1-DCE was calculated to be
0.0025, which is below its generic SSL (with a DAF=1). 1,1-DCE was detected in one surface
soil sample at a concentration below its SSL. Additionally, 1,1-DCE was not detected above
its MCL in groundwater samples at the site. These observations indicate that 1,1-DCE does
not pose a threat to groundwater quality via leaching. Based on these observations, 1,1-DCE
is not considered a COC at this site.

Trichloroethene (TCE)

TCE was detected above its generic SSL (with a DAF=1) in both surface and subsurface
soils. In surface soil, TCE was detected above its generic SSL (with a DAF=1) of

0.003 mg/kg in three samples, with concentrations ranging from 0.007 mg/kg to

1.78 mg/kg. In subsurface soils, four TCE detections exceeded the generic SSL (with a
DAF=1), with concentrations ranging from 0.01 mg/kg to 0.032 mg/kg.
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The average TCE concentrations for surface and subsurface soils were calculated to be
0.345 mg/kg and 0.01 mg/kg, respectively, both of which are above its generic SSL (with a
DAF=1.0) of 0.003 mg/kg.

In accordance with previous agreements of the CNC BCT, site-specific SSLs were calculated
for both the unpaved and paved scenarios. The site-specific SSLs for TCE were calculated to
be 0.195 mg/kg for the unpaved scenario and 2.17 mg/kg for the paved scenario.

Appendix E includes a copy of the worksheet used to calculate site-specific SSLs. None of
the TCE detections exceeded the site-specific SSL for the paved scenario. Two out of the five
exceedances of the site-specific SSL for the unpaved scenario are under the paved building

floor. Based on exceedances of the unpaved site-specific SSL, TCE is retained as a COC.

From an exposure standpoint, TCE did not exceed the EPA Region Il RBC (with a HI=0.1)
of 58 mg/kg or the industrial RBC (with a HI=0.1) of 520 mg/kg.

3.5.2 SVOCs

Three SVOCs (benzo[a]anthracene, benzo[b}fluoranthene, and carbazole) were detected in

surface and/or subsurface soil at concentrations that exceeded their respective SSLs.

Benzo(a)anthracene

Benzo(a)anthracene was detected in three surface soil samples and one subsurface soil
sample above its generic SSI. (with a DAF=10) of 0.80 mg/kg, with concentrations ranging
from 1.59 mg/kg to 3.02 mg/kg. The site average concentration for benzo(a)anthracene in
surface soil was calculated to be 0.91 mg/kg, slightly above its generic SSL. The site average
concentration for benzo(a)anthracene in subsurface soil was calculated to be 0.43 mg/kg,
below its generic SSL. and significantly lower than the average concentrations in surface

soil. This indicates that downward migration of the chemical is not significant.

Additionally, there were no detections of benzo(a)anthracene above laboratory detection
limits in groundwater. Based on these observations, benzo(a)anthracene is not considered a
leaching concern at AOC 723.

Benzo(b)fluoranthene

Benzo(b)fluoranthene was detected in four surface soil samples above the generic SSL (with
a DAF=10) of 2 mg/kg, with concentrations ranging from 1.38 mg/kg to 5.05 mg/kg. There
were no exceedances of the generic SSL in subsurface soil, and there were no detections
above laboratory detection limits in groundwater, indicating that benzo(b)fluoranthene

concentrations are not a leaching concern at AOC 723.
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Benzo(a)pyrene and benzo(b)fluoranthene are among seven carcinogenic PAHs that are
collectively identified as BEQs. Based on CNC BCT agreements, BEQ values are calculated
for all site s0il samples and screened against the CNC BCT sitewide reference
concentrations. BEQ concentrations at AQC 723 were also screened against this reference

concentration as indicated below.

BEQs

In surface soil samples, three detections of BEQs exceeded the CNC BEQ sitewide reference
concentration of 1.304 mg/kg: 2.19 mg/kg at E723SB003, 3.08 mg/kg at E7235B008, and
3.68 mg/kg at E7235B009.

In subsurface soil samples, one detection of BEQs at E7235B008 (2.63 mg/kg) exceeded the
CNC BEQ sitewide reference concentration of 1.4 mg/kg.

Based on the exceedances of the CNC BEQ sitewide reference concentrations in surface and

subsurface soils, BEQs are considered a COC in surface and subsurface soit at AOC 723.

Carbazole

One detection of carbazole at 0.52 mg/kg in the surface soil sample from E723SB009
exceeded its generic SSL (with a DAF=10) of 0.3 mg/kg. There were no detections of
carbazole above laboratory detection limits in groundwater, indicating that carbazole does
not pose a threat to groundwater. There were no other detections of carbazole in surface or
subsurface soil samples above the generic SSL (with a DAF=10) or the EPA Region II1
residential RBC of 32 mg/kg. The site average surface soil concentration for carbazole was
calculated to be 0.20 mg/kg, which is below the generic SSL (with a DAF=10), indicating
that the sitewide carbazole concentrations do not pose a leaching concern at AOC 723.

Based on these observations, carbazole is not considered to be a COC in soil at this site.

3.5.3 Inorganics

Arsenic

Arsenic was detected in surface soil at concentrations of 21.1 mg/kg and 106 mg/kg, which
are above its generic SSL (with a DAF=10) of 14.5 mg/kg. The site average arsenic
concentration in surface soil was calculated to be 18.7 mg/kg, marginally above the SSL.
The average concentration was higher due to the one high detection of arsenic at E7235B008
of 106 mg/kg. The arsenic detections at two nearby surface soil locations (E7235B007at

6.31 mg/kg and E7235B009 at 10.1 mg/kg) are below the SSL, indicating that elevated

arsenic levels are not widespread, but limited to a localized area.
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There were no exceedances of the generic SSL in subsurface soil.

The locations of the SSL exceedances in surface soil are outside Building 177, on the
roadside along Hobson Avenue, where pesticide application likely took place in the past.
This information suggests that the presence of arsenic above its SSL is limited and may be
related to pesticide application instead of the paint booth or degreasing operations at AOC
723. The fact that arsenic has not been detected above its SSL. in subsurface soil further
supports that arsenic concentrations in surface soil are not likely to be a threat to shallow
groundwater. Arsenic has not been detected in groundwater, which includes no detections
at monitoring well E723GW001, located approximately 30 feet downgradient of soil boring
E723SB008. The other surface soil SSL exceedance at soil boring E7235B006 is within 5 feet
of shallow monitoring well E569GW005, which also has had no detections of arsenic. These
data suggest that arsenic is not impacting shallow groundwater. Therefore, arsenic is not
considered to be a leaching concern at AOC 723.

The surface soil arsenic detection of 106 mg/kg at E7235B008 exceeded the EPA Region III
residential RBC of 0.43 mg/kg, the industrial RBC of 3.8 mg/kg, and the maximum Zone E
surface soil background arsenic concentration of 68 mg/kg. Based on this exceedance,

arsenic is considered to be a COC for the unrestricted land use.

For sites where background arsenic levels exceed RBCs, EPA Region IV typically considers
arsenic concentrations in surface soil of up to 20 mg/kg and 270 mg/kg as acceptable for
unrestricted and industrial land use, respectively (EPA, 2001). Based on these criteria,
arsenic in surface soil is not considered to be a COC in soil for the industrial land use

scenario.

Chromium

Chromium was detected in four surface soil samples and one subsurface soil sample above
the generic SSL (with a DAF=10) of 19 mg/kg. The site average surface and subsurface soil
total chromium concentrations were calculated to be 17 mg/kg and 15.3 mg/kg,
respectively, which are both below the generic SSL. The SSL for chromium is based on the
more soluble hexavalent form of chromium (Cr+6). The hexavalent chromium SSL is used to
provide a conservative screening; however the trivalent species (Cr+3) is more abundant and
stable than the hexavalent species. The average concentration of chromium in surface and
subsurface soils is below this conservative SSL value, indicating that the leachability of
chromium is not a sitewide concern. Also, chromium has not been detected above screening
criteria in shallow groundwater. Therefore, the low level detections of chromium in soil are
not considered to be a leachability concern at AOC 723.
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3.5.4 Migration of VOCs in Groundwater

Based on the RFI soil and groundwater sampling events, the presence of CVOCs in soil and
groundwater in the vicinity of monitoring wells E563GW001 and E563GW01D indicates
that a release has occurred into soil that eventually migrated to groundwater. Low CVOC
concentrations in groundwater in locations downgradient of E563GW004 do not indicate
that the plume has migrated far under Building 177. The presence of higher concentrations
of TCE in deep well E563GW01D indicates localized vertical migration of CVOCs.
Additional groundwater assessment activities may be warranted during the corrective

measures study phase to assist in planning active groundwater remediation at this site.

3.6 Groundwater COPC Refinement

3.6.1 Antimony

The sample from shallow monitoring well E723GW001 showed an antimony detection of
6.65 pug/L, which is slightly above its MCL of 6 pg /L. Since this is the first sampling event
at this new well, no historical antimony detections are available to determine if antimony

persists in the shallow groundwater at this location at concentrations above its MCL.

Antimony detections in upgradient well E569GW005 and downgradient well ES69GW004
did not exceed laboratory detection limits, as shown in Table 2-4. Antimony is not a soil
COC at this site. There is no indication from the information on past site uses that antimony
is a material of concern. Based on these observations, it does not appear that antimony is a
threat to groundwater at this site. Low turbidity readings in the groundwater sample do not
indicate that this detection is due to entrainment of solids in the groundwater sample.
Antimony will be retained as a groundwater COC for the present time and sampled during
two additional sampling events at well E723GW001; the analytical results will be evaluated
to determine if antimony should continue to be a shallow groundwater COC at this site.

3.6.2 1,2-Dichloroethene (1,2-DCE)

During the RFI for AOC 723, the sample from deep well E563GW04D, which is
downgradient of AOC 723, showed a cis-1,2-DCE detection of 169 pg/L, which is above its
MCL of 70 ug/L. Cis-1,2-DCE detections in the previous sampling event at this well during
July 2003 showed a detection of 145 ug/L, indicating that low-level concentrations of cis-
1,2-DCE appear to persist in the deep groundwater at this location. The groundwater in the
vicinity of this well is being investigated as part of the RFI for AOC 723. Based on this
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exceedance and the detection of TCE in the two sampling events conducted at this well so
far, 1,2-DCE (which is a breakdown product of TCE degradation) will be considered a COC

in deep groundwater at this site.

3.6.3 TCE

During the RFI for AOC 723, TCE detections above the MCL of 5 ug/L were detected in
shallow wells E723GW001 and E563GW004 at 7.7 ug /L and 258 ug/L, respectively. The
TCE detection in E563GW004 from the July 2003 sampling event was 71.3 pg/L, which is
above the MCL.

TCE detections in deep well E563GW04D were 1,880 ug/L during the AOC 723 RFI and
1,700 pg/L during the July 2003 sampling event, indicating the presence of a low-level

source area near this well.
Based on these exceedances of the MCL, TCE is considered to be a COC in shallow and
deep groundwater at this site.

3.6.4 Vinyl Chloride

One detection of vinyl chloride at 17.7 ug/L in the sample from well E563GW04D exceeds
its MCL of 2 pg/L. The December 2003 sampling event is the second event at this well.
Vinyl chloride was not detected above laboratory detection limits during the first sampling
event in November 2002. Vinyl chloride is a breakdown product of TCE, which is a COC at
this site. Vinyl chloride will be retained as a COC in groundwater.

3.7 Summary of COCs

Based on the above discussions, the following COCs have been identified at AOC 723:

Soils: Arsenic (in surface soil for the unrestricted land use scenario only), TCE (unpaved

scenario only, due to potential leachability), and BEQs in surface and subsurface soils.
Shallow Groundwater: Antimony and TCE
Deep Groundwater: Cis-1,2-DCE, TCE and vinyl chioride

The soil and groundwater COCs identified above will be addressed as part of a focused
CMS. A CMS Work Plan is included in Section 8.0 of this report. No other COCs for any

media or land use scenario have been identified at this site.
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TABLE 3-1

Summary of Detected Charmicals in Surface Soil

RF! Report Addendum and CMS Work Plan, AOC 723, Zone E, Charleston Naval Complex

Number Number Minimum Maximum  Location of Best Estimate RBC SSL
Analysis of of Detected Detected Maximum of the Mean {Hl = 0.1) (DAFvocs = 1)
Group Chemical Analysis Detects Concentration Concentration Detect {112 RL for NDs) Background Residential Industrial (DAFqthe: = 10)

Metals Arsenic ) 9 1.83 106 E7235B008 18.7 68 0.43 8 14.5
Barium g e] 13.4 58.7 E7238B008 39.7 1980 550 14000 800
Cadmium 9 8 ©.071 2.46 E7235B009 0.50 1.5 7.8 200 4
Chromium, Total 9 9 5.97 26.6 E723SB008 17.0 567 610 a
Lead 9 9 7.88 100 E723SB008 427 400 NA 1218 b 400
Mercury k<] 9 0.018 0.534 E723SB005 0.14 2.7 23c¢c 81¢c 1
Seleniurn 9 2 0.903 1.22 E7235B006 0.45 4.0 39 1000 25

SVOCs 2-Methylnaphthalene k<] 3 0.0408 0.185 E7238B002 0.16 NA 160 4100 4249
Acenaphthene 9 4 0.042 0.672 E7238B009 0.22 NA 470 12000 285
Acenaphthylene ] 1 0.0461 0.0461 E7238B005S 017 NA 470d 12000 d 2854
Anthracene 9 5 0.0232 0.953 E7235B009 0.28 NA 2300 61000 5000
Benzo(a)Anthracene 9 3 1.59 3.02 E723SB009 0.91 NA 0.87 7.8 t
Benzo(a)Pyrene 9 8 0.0269 28 E7235B009 0.82 NA 0.087 0.78 4
Benzo(b)Fluoranthene 9 9 0.0433 5.05 E7235B00% 1.56 NA 0.87 7.8 2.5
Benzo(g,h,|}Perylene k<] 4 0.257 0.706 E72358009 0.33 NA 230 e 6100 e 2100 e
Carbazole 9 4 0.0281 0.515 E7235B009 0.20 NA 2.3 29
Chrysene g 8 0.0377 2.89 E7235B009 0.82 NA 87 780 80
Dibenzofuran 9 3 0.0752 0.26 ET238B009 0.18 NA 31 820 NA
Diethyl Phthalate 9 1 0.0251 0.0251 E7235B004 0.17 NA 6300 160000 235
Fluoranthene 9 9 0.0322 4.82 E7235B008 1.27 NA 310 8200 2150
Fluorene 9 5 0.0044 0.45 E7238B009 0.17 NA 310 8200 280
Indeno{1,2,3-c,d)pyrene 9 8 0.0671 0.714 E723SB009 0.31 NA 0.87 7.8 7
Naphthalene 9 3 0.0408 0.26 E7238SB009 0.17 NA 160 4100 42
Phenanthrene 9 8 0.0231 4.28 E7235B009 0.93 NA 2300 f 61000 f 6000 f
Pyrene 9 e 0.0407 5.64 E723SB009 1.48 NA 230 6100 2100
BEQs 9 ] 0.246 3.68 E7235B009 1,29 1304nh [ 0.087i | 0787 | 4i

VQOCs 1,1-Dichloroethene 9 1 0.00072 0.00072 E723SB006 0.057 NA 1.1 9.5 0.003
Acetone 9 1 0.434 0.434 E7235B008 0.16 NA 780 20000 0.8
Ethylbenzene 9 1 0.0014 0.0014 E7238B002 0.057 NA 780 20000 0.7
Toluene 9 1 0.00036 0.00036 E723SB009 0.057 NA 1600 41000 0.6
Trichloroethylene (TCE) 9 [ 0.00084 1.78 E7235B005 0.35 NA 58 520 0.003

Units in mg/Kg.

a basedon Cr+6 b Adult Lead Methodology (ALM) Derived Target Lead Concentrations for Industrial Land Use, Revision 1A, CH2M Hill, November 9, 2001

¢ mercuric chloride d Acenaphthalene used as a surrogate

e pyrene used as a surrogate f anthracene used as a surrogate (isometric).

g naphthalens used as a surrogate h BEQ background concentration is from the Background PAHs Study Report, CH2M-Jones, February 2001.

1

Benzo(a)pyrene used as a surrogate.
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TABLE 3-2
Summary of Detected Chemicals in Subsurface Soil
RFI Report Addendum and CMS Work Plan, AOC 723, Zone E, Charleston Naval Complex
Industrial
Number Number Minimum Maximum Location of Best Estimate RBC SSL
Analysis of of Detected Detected Maximum of the Mean {HI = 0.1} {DAFyvocs = 1)
Group Chemical Detects  Resuits Concentration Concentration Detect  (1/2 RL for NDs) Background  (Hlowher = 0.1) {DAF other = 10)
Metals Arsenic 10 10 2.54 1.3 £723SB008 4.93 26 3.8 ] 14.5
Barium 10 10 18.7 49 £72388010 35.8 91 14000 800
Cadmium 8 10 0.097 2.33 E723SB010 0.35 0.96 200 4
Chromium, Total 10 10 9.48 26.4 E7235B008 15.3 75 610 a | 19 a
Lead 10 10 7.69 63.2 E723SB010 28.5 322 1218 b 400
Mercury 9 10 0.02 0.119 E723SB007 0.062 0.9 61¢c 1
Selenium 3 10 0.807 1.27 E723SB008 0.47 24 1000 2.5
Silver 1 10 1.21 1.21 E723SB010 0.21 NA 1000 17
SVOCs 2-Methylnaphthalene 2 10 0.0211 0.0461 E723SB009 0.16 NA 4100 429
Acenaphthene 4 10 0.0193 0.209 E723SB009 0.15 NA 12000 285
Anthracene 5 10 0.0393 0.584 E7238B008 0.19 NA 61000 8000
Benzo{a}Anthracene 2 10 0.41 2.37 E723SB008 0.43 NA 7.8 1
Benzo{a)Pyrene 8 10 0.0712 1.77 E7238B008 0.41 NA | 0.78 4
Benzo(b)Fluoranthene 9 10 0.126 37 E723SB008 0.79 NA 7.8 2.5
Benzo{g,h.i)Perylene 7 10 0.121 0.419 E7235B008 0.22 NA 8100 e 2100 e
Benzoic acid 1 10 0.472 0.472 E7233B010 0.88 NA 820000 200
bis(2-Ethylhexy!) Phthalate 1 10 0.113 0.113 E723SB010 0.18 NA 41 1800
Carbazole 4 10 0.0292 0.176 E7235B008 0.15 NA 29 0.3
Chrysene 9 10 0.0624 2.25 E723SB008 0.46 NA 760 80
Dibenzofuran 2 10 0.0527 0.0606 E723SB009 0.16 NA 820 NA
Diethyl Phthalate 1 10 0.0242 0.0242 E723SB009 0.17 NA 160000 235
Fluoranthene 9 10 0.0809 3.56 E7235B008 0.72 NA 8200 2150
Fluorene 5 10 0.0061 0.13 E723SB008 0.12 NA 8200 280
Indeno(1,2,3-¢,d)pyrene 8 10 0.0812 0.486 E7235B008 0.19 NA 7.8 7
Naphthalene 1 10 0.0519 0.0519 E723SB002 0.18 NA 4100 42
Phenanthrene 9 10 0.0251 22 E723SB008 0.44 NA 61000 f 6000 f
Pyrene 9 10 0.0875 3.57 E£723SB008 0.69 NA 6100 2100
BEQs 9 10 0.301 2.63 E7235B008 0.725 I 1.40h | 0.78 i 4i
VOCs 1,1-Dichloroethene 4 10 0.00068 0.0059 E7235B002 0.0024 NA 9.5 0.003
Acetone 1 10 0.0087 0.0087 E7238B002 0.0054 NA 20000 0.8
Tetrachloroethylene (PCE) 1 10 0.0008 0.0008 E7238B010 0.0023 NA 11 0.003
Toluene 1 10 0.0004 0.0004 E723SB005 (.0023 NA 41000 0.8
Trichloroethylene (TCE) 7 10 0.0016 0.0316 E723SB003 0.0097 NA 520 i 0.003

Units in mg/Kg.

a based on Cr+6 b Adult Lead Methodology (ALM) Derived Target Lead Concentrations for Industrial Land Use, Revision 1A, CH2M Hill, November 9, 2001
¢ mercuni¢ chloride d Acenaphthalene used as a surrogate

e pyrene used as a surrogate f anthracens used as a surrogate (isometric).

g naphthalene used as a surrogate h BEQ background concentration is from the Background PAHs Study Report, CH2M-Jones, February 2001.

i

Benzo{a)pyrene used as a surrogate,
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TABLE 3-3

Summary of Detected Chemicals in Shallow Groundwater

RF1 Repont Addendum and CMS Work Plan, AOC 723, Zone E, Charleston Naval Complex

RBC
Number Number Minimum MaxImum Location of  gggt Estimate (HI = 0.1)
Analysis of of Detected Detected Maximum of the Mean
Group Chemical Analysis Detects Concentration Concentration Deatect {1/2 RL for NDs} _ Background MCL Tap Water

Metals  Aluminum 3 3 592 2360 E563GW004 1587 16100 NA 3700
Antimony 3 1 6.65 6.65 E723GWO001 3.48 5 6 [ 15 |
Barium 3 3 14.1 26.2 E723GW001 20.5 398 2000 260
Calcium 3 3 12100 18700 E723GWO001 16333 260000 ~ EN EN
Chromium, Total 3 2 3.25 4.96 E563GW004 3.08 31 100 11a
Cobalt 3 3 5.87 9.7 ES69GW005 7.25 44 NA 220
Iron 4 4 268 3450 E563GW004 1830 75600 NA | 1100 |
Magnesium 3 3 3190 3720 E563GW004 3407 1160000 EN EN
Manganese 4 4 95.7 178 E569GW005 135 2650 NA
Potassium 3 3 2040 2630 ESB83GW004 2323 288000 EN EN
Sodium 3 3 12000 14100 E723GWQ01 13033 NA EN EN
Vanadium 3 2 5.28 6.44 ES63GW004 432 26 NA 26
2inc 3 3 6.88 118 ES69GW005 9.96 141 NA 1100

VOCs 1,1-Dichloroethene 6 1 0.85 0.85 ES63GW004 2,23 NA 7 0.044
1,2-Dichloroethene (total) 6 2 1.2 304 E563GW004 6.93 NA 70 h 6.1 h
Benzene 6 1 0.41 0.41 E563GW004 215 NA 5 0.32
cis-1,2-Dichlorosthylene 6 2 1.2 24.8 ES63GW004 6.00 NA 70 6.1
Ethylbenzene € 1 0.41 0.41 ESB3GW004 215 NA 700 130
m+p Xylene 6 1 0.87 0.87 E563GW004 223 NA 10000 i 1200
o-Xylene 6 1 0.28 0.28 E563GWD0D04 2.13 NA 10000 i 1200
Tetrachloroethylene (PCE) 6 3 0.65 1.1 E569GW005 1.66 NA 5 1.1
trans-1,2-Dichloroethene 6 1 56 5.6 E563GW004 3.02 NA 100 12
Trichloroethylene (TCE) 6 3 7.7 258 E563GW004 57.4 NA {5 [ 18 |
Xylenes, Total 6 1 1.2 1.2 E563GW004 2.28 NA 10000 1200

Units in gg/L.

a based on hexavalent chromium {Cr+6}

h based on cis-1,2-dichloroethene

i total xylenes

K 1,2-dichloroethane used as a surrogate

i total trihalomethanes
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TABLE 34

Summary of Detected Chemicals in Deep Groundwater

RF! Report Addendum and CMS Work Plan, AOC 723, Zone E, Charleston Naval Complex

Number Number Minimum Maximum Location of Best Estimate RBC
Analysis of of Detected Detected Maximum of the Mean {(Hl=0.1)
Group Chemical Detects Results Concentration Concentration Detect (1/2 RL for NDs) Background MCL  Tap Water

Metals  Aluminum 2 3 393 423 E723GW01D 284 461 NA 3700
Barium 3 3 16.4 20.3 E589GWO05D 17.9 322 2000 260
Calcium 3 3 43200 75000 ES569GWO05D 60233 391000 EN EN
Chromium, Total 1 3 3.33 3.33 E723GW01D 1.80 27 100 11 a
Iron 4 4 82.5 1780 E569GW05D 633 26000 NA
Magnesium 3 3 7020 10000 ES63GW04D 8513 1370000 EN EN
Manganese 4 4 4.61 117 E569GWO05D 62.8 1660 NA
Potassium 3 3 2610 7670 E723GW01D 5053 351000 EN EN
Sodium 3 3 19900 191000 E723GW01D 91767 NA EN EN
Vanadium 2 3 3.76 12.2 ET23GW01D 5.73 8 NA 26
Zinc 1 3 7.06 7.06 E723GW01D 272 21 NA 1100

VQOCs 1,1.Dichloroethane 1 6 1.9 1.9 ESB3GW04D 10.3 NA 7 0.044
1,2-Dichloroethene (total) 2 6 145 169 E563GW04D 54.0 NA [(70 h 6.1h
Chloroethane 1 6 1.3 1.3 E563GW04D 20.2 NA 5k 3.6
Chloroform 1 6 53 53 E723GW01D 10.9 NA 100 0.15
cis-1,2-Dichloroethylene 2 6 145 169 ES63GWO04D 54.0 NA [ 70 6.1
Toluene 1 6 0.4 0.4 ES63GW04D 10.1 NA 1000 75
trans-1,2-Dichloroethene 1 3 11.7 1.7 E563GW04D 12.0 NA 100 12
Trichloroethylena (TCE) 2 6 1700 1880 ESB83GW04D 598 NA 5 1.6
Vinyl chloride 1 6 17.7 17.7 ES63GW04D 23.0 NA 2 0.04

Units in pg/L.

a based on hexavalent chromium (Cr+8).

h based on cis-1,2-dichloroethene

i total xylenes

k 1,2-dichloroethane used as a surrogate

j total trihalomethanes
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TABLE 35
Exposure Point Concentralions (EPCs) for COPCs in Soil and Groundwater at AOC 723
RFI Report Addendum and CMS Work Plan, AOC 723, Zone E, Charteston Naval Complex
Minimum Maximum Average UCL95 ucL9e ucL9s
Chemical Media Units Samples Detects Detect Detect Detect Mean W-Test normal  H-statistic lognormal bootstrap EPC
Soil
Arsenic Surface Soil mglkg 9 9 183 106 18.7 187 LOGNORMAL 30.3 3.50 76.7 35.7 767
BEQs Surface Soil mg/kg 9 9 0.25 1.29 1.29 LOGNORMAL 213 3.50 5.36 1.99 3.68
BEQs Subsurface Soil mgikg 10 9 0.30 2.63 0.782 0.725 LOGNORMAL 113 2.37 1.22 1.08 1.22
Groundwater
Antimony Shallow Groundwater pall 3 1 6.65 6.65 6.65 348 LOGNORMAL 8.13 9.12 452 5.61 6.65
1,1-Dichlorosthene Shallow Groundwater pglL 6 1 0.85 0.850 223 NONPARAMETRIC 278 247 3.74 2.64 0.850
1,2-Dichloroethene (total)  Shallow Groundwater uglL 6 2 120 304 15.8 6.93 NONPARAMETRIC 16.4 4.30 54.0 14.2
cis-1,2-Dichloroethylene Shallow Groundwater pgll 6 2 1.20 248 13.0 6.00 NONPARAMETRIC 13.6 4.30 411 1.7
Benzene Shallow Groundwater pgll 6 1 0410 0.410 0.410 215 NONPARAMETRIC 2.85 3.28 7.18 2.68 0.410
Trichloroethene (TCE) Shallow Groundwater wgll 6 3 7.70 258 112 57.4 LOGNORMAL 141 8.07 119719 116 258
1,1-Dichloroethene Deep Groundwater plL 6 1 1.90 1.90 1.90 10.3 NONPARAMETRIC 26.3 5.21 159 2258 190
1,2-Dichlosoethene (total)  Deep Groundwater ug/l 6 2 145 169 157 54.0 NONPARAMETRIC 120 8.07 217011 [ 102 | 102
Cis-1,2-dichloroethylene  Deep Groundwater uglL 6 2 145 169 157 54.0 NONPARAMETRIC 120 8.07 217011 [ 102 | 102
Chioroform Deep Groundwater pall 6 1 5.30 5.30 5.30 10.9 NONPARAMETRIC 267 430 96.4 226 5.30
Trichloroethylene (TCE) Deep Groundwater pgll 6 2 1700 1880 1790 598 NONPARAMETRIC 1359 120 541E+11 1184 1880
Vinyl Chloride Deep Groundwater uglt 6 1 17.7 17.7 177 23.0 NONPARAMETRIC 54.3 4.30 230 48.7 177
9
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TABLE 3-8
Toxicity Factors for COPCs
RFi Report Addendum and CMS Work Plan, AOC 723, Zone E, Charleston Naval Complex
EPA Slope Factor (3F) Refarence Dose (RfD)
Carcinogen Oral Dermal Inhalation Oral Dermal Inhalation HI Target
Chemlcal Group {Kg-day/mg) (Kg-day/mg) (Kg-day/mg) (mg/Kg-day) (mg/Kg-day) (mg/Kg-day) _Organ Source(s)
Antimony NA NA NA NA 4.00E-04 1.40E-05 NA Blood iRIS, 2004
Arsenic A 1.50E+00 1.50E+00 4.00E-03 3.00E-04 3.00E-04 NA Skin, Vascular IRIS, 2004
Benzene 5.50E-02 3.67€-01 2.90E-02 3.00E-03 4.50E-04 1.70E-03 Blood RIS, 2004
Benzo(a)pyrene (BEQs) B2 7.30E+00 7.30E+00 3.10E+00 NA NA NA NA RIS, 2004
Chloroform B2 NA 9.00E-04 NA 1.00E-02 1.26E-03 1.40E-02 Liver, Kidney, CNS RIS, 2004
1,1-Dichloroethene C 6.00E-01 6.67E+01 1.75€-01 9.00E-03 1.26E-03 NA Liver IRIS, 2004
1,2-Dichloroethene (total) NA NA NA NA 1.00E-02 1.26E-03 NA Blood, Liver IRIS, 2004
cis-1,2-Dichloroethene NA NA NA NA 1.00E-02 9.00E-04 NA Blood IRIS, 2004
Trichloroethene (TCE) B2 4,00E-01 2.35E+00 4.00E-01 3.00E-04 5.10E-05 1.00E-02  CNS, Liver, Endocrine NCEA, 2002
Vinyl Chloride (Adult), water A 2.10E-05 4.20E-04 1.50E-02 3.00E-03 1.50E-04 2.9E-02 Liver IRIS, 2004
Vinyl Chloride (Child), water A 4.20E-05 8.40E-04 3.10E-02 3.00E-03 1.50E-04 2.9E-02 Liver IRIS, 2004

“ RfD for cis-1,2-dichloroethene used for total 1,2-dichloroethene.

HI Hazard Index

mg/Kg  milligrams per kilogram

NCEA  National Center for Environmental Assessment

IRIS Integrated risk information system (EPA online database at http://www.epa.gov/iris/subst/index.html)
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. TABLE 3-7
Risk Summary
RFI Report Addendum and CMS Work Plan, AOC 723, Zone E, Charleston Naval Complex
Receptor Media Route ELCR HI
Industrial Worker Surface Soil Ingestion 2E-05 .13
Dermal 2E-05 0.01
Inhalation 6E-10 NA
Swedia 4E-05 0.14
Subsurface Soil Ingestion 2E-06 NA
Dermal 8E-06 NA
Inhalation 2E-10 NA
Shtadia 1E-05 0.0
Shallow Groundwater Ingestion 3.6E-04 8.6
Dermal 4.8E-07 0.011
Inhalation 3.6E-04 0.25
Swedia 7E-04 8.9
Deep Groundwater Ingestion 1.7E-03 39
Dermal 3.3E-06 0.078
Inhalation 1.7E-03 1.2
Smedia 3E-03 40
sReceptor 4E-03 49
Residential Adult Surface Sail ingestion 2E-04 0.4
Dermal 9E-05 0.019
Inhalation 1E-09 NA
Swmedia JE-04 0.42
Shallow Groundwater Ingestion 1.5E-03 24
Dermal 6.7E-06 0.12
Inhalation 1.56E-03 0.71
Swedia 3E-03 25
Deep Groundwater Ingestion 7.1E-03 110
Dermal 4.6E-05 0.81
Inhalation 7.1E-03 33
Swmedia 1E-02 114
S Receptar 2E-02 139
Residential Child Surface Soil Ingestion 2E-04 3.3
Dermal 4E-05 0.04
Inhalation 7E-10 NA
Smedia 2E-04 33
Shailow Groundwater Ingestion 5.7E-04 56
Dermat 1.8E-06 0.18
Inhalation 5.7E-04 1.7
SMedia 1E-03 57.9
Deep Groundwater Ingestion 2.6E-03 250
Dermal 1.3E-05 1.2
Inhalation 2.6E-03 7.6
Swmedia 5E-03 259
SRacgglor 7E-03 320
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4.0 Summary of Interim Measures and UST/AST
Removals at AOC723

4.1 UST/AST Removals

Historical records do not indicate the presence of underground storage tanks (USTs) or
aboveground storage tanks (ASTs) at AOC 723.

4.2 Interim Measures

No RCRA Corrective Action IMs have been implemented at AOC 723.
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5.0 Summary of Information Related to Site
Closeout Issues

5.1 RFI Status

The Zone E REI Report, Revision 0 {(EnSafe, 1997) addressed SWMUs and AOC within Zone E
of the CNC, including AOC 723.

In accordance with the RFI completion process, if a determination of No Further
Investigation (NFI) is made upon completion of the RFI, then a site may proceed to either
No Further Action (NFA) status or to a CMS. The RFI for AOC 723 identified COCs for soil
and groundwater. Based on the discussion presented in Section 5.0 of this report, the
following are considered to be COCs at AOC 723: arsenic, BEQs, and TCE in surface soil;
BEQs and TCE in subsurface soil; antimony and TCE in shallow groundwater; and 1,2-DCE,
TCE, and vinyl chloride in deep groundwater.

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

closeout.

5.2 Presence of Inorganics in Groundwater

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

There were no detections of thallium in shallow wells above the laboratory detection limits.
There were no detections of arsenic above the MCL in samples from the shallow ground-
water monitoring wells. One detection of antimony in the sample from E723GW001 at

6.65 g /L exceeds the MCL of 6 g /L. Based on this exceedance, antimony has been
included as a shallow groundwater COC at the present time. The lack of antimony

detections in neighboring wells above its MCL indicates the absence of a release of
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antimony into the groundwater at this site. There were no detections of antimony in deep
wells above the laboratory detection limits.

5.3 Potential Linkage to SWMU 37, investigated Sanitary
Sewers at the CNC

One subsurface soil sample was collected from soil boring E7235B010 on the south side of
AOQOC 723. This sample was collected to investigate the potential impact to the sanitary
sewers on the south side of AOC 723, and was analyzed for VOCs, SVOCs and metals.

None of the detected analytes exceeded the screening criteria, as shown in Table 2-1.

There are no data suggesting that there was an impact to the sanitary sewers from this site.

Therefore, further evaluation of this issue is not warranted.

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

One DPT boring (LE699GP30A) located north was sampled during the Zone L RFI for
VOCs, cyanide and metals. Figure 5-1 shows the location of this DPT boring near AOC 723.
No VOCs or cyanide were detected above laboratory detection limits in the groundwater
sample from this boring.

There are no data suggesting that there was an impact to the storm sewers from this site.

Therefore, further evaluation of this issue is not warranted.

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

There were historical railroad lines at the site, but no AOC 504 investigations were
conducted at this site. Figure C-1 in Appendix C shows the presence of historical railroad
lines at the site from the Public Works map of the CNC, dated December 15, 1939. Most of
these railroad lines appear to have been paved over, as shown on Public Works maps from

the mid-1950s and later, and currently remain paved over with concrete and asphalt.
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5.6 Potential Migration Pathways to Surface Water Bodies at
the CNC

The nearest surface water body to AOC 723 is the Cooper River, which lies approximately
1,000 feet northeast of the site. The only potential migration pathway from the site to
surface water is via overland flow via stormwater runoff. The entire site is within a building
under a concrete floor, which eliminates contact with stormwater. Similarly, runoff directed
to the storm sewer system, which discharges to the Cooper River, does not contact the soils

at this site. Further evaluation of this issue is not warranted.

5.7 Potential Contamination in Qil/Water Separators

There are no OWSs associated with AQC 723. Therefore, further evaluation of this issue is

not warranted.

5.8 Land Use Control

The CNC BCT has agreed that all of Zone E will have at least some LUCs and restrictions.
At a minimum, these LUCs are likely to include restrictions against unrestricted land use.
The LUC issue will be addressed in the CMS work plan and CMS report.
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6.0 Recommendations

AOC 723 is a former paint booth in the southwestern corner of Building 177. Building 177
was built in 1955 and is a five-story structural steel-framed building with metal siding. It is
located at 1865B Avenue B, at the corner of Fourth Street and Avenue B. An abandoned rail
line enters the northern end of the building, where the flooring is partially brick. The
remainder of the building has concrete flooring. The Navy conducted an RFI in 1996 for
Zone E. At the time of the Zone E RFI, AOC 723 had not been identified as an AOC. After
the Zone E RFI was completed, the presence of this former paint booth became known and
was identified as an AOC.

Based on the above discussions, the following COCs have been identified at AOC 723:

Soils: Arsenic (in surface soil for the unrestricted land use scenario only), TCE (unpaved

scenario only, due to potential leachability) , and BEQs in surface and subsurface soils.
Shallow Groundwater: Antimony and TCE
Deep Groundwater: Cis-1,2-DCE, TCE and vinyl chloride

Groundwater at CNC is not in potable use at the present time. Thus, no current exposure
pathways exist that may cause unacceptable exposure. This RFI Report Addendum
recommends that a CMS be undertaken to address the COCs indicated above for AOC 723.
No other COCs have been identified for any other media at this site. A work plan for
conducting a CMS is provided in Section 7.0 of this report.
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7.0 CMS Work Plan

At AOC 723, arsenic in surface soil, TCE and BEQ)s in surface and subsurface soils,
antimony and TCE in shallow groundwater, and cis-1,2-DCE, TCE, and vinyl chloride in
deep groundwater have been identified as COCs. Currently there is no unacceptable
exposure or risk from these COCs; however, it is feasible that in the future, should land use
and/ or site conditions change, some exposure could occur. Therefore, a CMS should be
conducted to evaluate potential corrective measures and identify an appropriate remedy for
the site.

This section presents a focused CMS work plan. Media cleanup standards are identified for
COCs and potential remedies that should be evaluated are also presented.

7.1 Remedial Action Objectives

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 soil and groundwater at AOC 723 are as follows: 1) to prevent ingestion and
direct/dermal contact with soil or groundwater having unacceptable carcinogenic or non-

carcinogenic risk, and 2) to restore the site soils and the aquifer to beneficial use.

7.2 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. Under the RCRA program, remedial goal options (RGOs) and media cleanup
standards (MCSs) are developed at the end of the risk assessment in the RFI/Remedial
Investigation (RI) programs and before completion of the CMS.

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), HI levels (e.g., 0.1, 1.0, 3.0), or site background
concentrations. For a particular RGO, specific MCSs can be determined as target concentra-
tion values. Achieving these MCSs is accepted as demonstrating that RGOs and RAQOs have
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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 media of concern for this site are surface soil contaminated with arsenic, TCE
and BEQs; subsurface soil contaminated with TCE and BEQs; shallow groundwater
contaminated with antimony and TCE; and deep groundwater contaminated with cis-1,2-
DCE and TCE. Because this site is located within a highly developed area of the CNC and
there are no surface water bodies in the immediate vicinity of the site, ecological exposures

were not considered applicable for evaluation.

The proposed MCSs for the various COCs are summarized below:

coC Medium MCS Comment
BEQ Surface Soil 1.304 mg/kg CNC Sitewide Reference Concentration
BEQ Subsurface Soil 1.400 mg/kg CNC Sitewide Reference Concentration
TCE SS)u!;face and Subsurface 0.195 mg/kg Site Specific Unpaved SSL
oi
Arsenic Surface Soil 20 mg/kg EPA Region IV Concentration Generally
Acceptable For Unrestricted Land Use

TCE Groundwater 5 ug/L Drinking Water MCL

1,2-DCE Groundwater 70 ug/L Drinking Water MCL

Vinyl chioride Groundwater 2 ugil. Drinking Water MCL

Antimony Groundwater 6 pg/l Drinking Water MCL

7.3 Potential Remedies to Evaluate

The presumptive remedies that will be evaluated as part of the CMS include:
1. Soil

* 5oil and pavement excavation and disposal

+ LUGCs
2. Groundwater

¢ Natural attenuation with LUCs

¢ Insitu treatment
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7.4 Focused CMS Approach

The focused CMS will consist of the following tasks that will be performed in the order

presented below.

1. The corrective measure alternatives described above will be screened using several
criteria and decision factors.

2. A preferred corrective measure alternative will be selected.

3. The CMS and preferred corrective measure alternative will be documented in the CMS

report.

7.5 Approach to Evaluating Corrective Measure Alternatives

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

evaluated with the following five standards:

1.
2.
3.

Protecting human health and the environment.
Attaining media cleanup standards (RGOs).

Controlling the source of releases to minimize future releases that may pose a threat to

human health and the environment.

Complying with applicable standards for the management of wastes generated by

remedial activities.

Other factors include (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 standards is defined in more detail below.

1.

Protecting 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 four standards. For example, an alternative may be protective of
human health, but may not be able to attain the MCSs if the MCSs are not directly tied
to protecting human health.

Attaining media cleanup standards (RGOs). The alternatives will be evaluated on the
basis of their ability to achieve the RGOs defined in this CMS Work Plan. Another
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aspect of this standard is the timeframe to achieve the RGOs. Estimates of the timeframe
for the alternatives to achieve RGOs will be provided.

Controlling the source of releases. This standard deals with the control of releases of

contamination from the source (the area in which the contamination originated).

Complying with applicable standards for management of wastes. This standard deals
with the management of wastes derived from implementing the alternatives, for
example, treatment or disposal of excavated material. The soil removal alternative will
be designed to comply with all applicable standards for management of remediation
wastes. Consequently, this standard will not be explicitly included in the detailed
evaluation presented in the CMS but will be part of a work plan, specific to the removal

action should a removal action become the chosen alternative.

Other factors. Five other factors 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 two alternatives will be evaluated on the basis of their reliability and the
potential impact should the chosen alternative fail. In other words, a qualitative
assessment will be made as to the chance of the alternative’s failure 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.

c. 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.

d. 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 alternatives, and the availability of

equipment and resources to implement the technologies comprising the alternatives.
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e. 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 +50 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.

In addition to the criteria described above, the alternatives will be evaluated for their ability
to achieve all contractual obligations of CH2M-Jones and the Navy.

7.6 Focused CMS Report

A focused CMS Report will be prepared to present the identification, development, and
evaluation of potential corrective measures for this site. A proposed outline of the report,

shown in Table 7-1, provides an example of the report format and content.
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Figure A-1

Excerpt from US Navy Drawing No. 599000
Dated 19 December, 1952
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Figure C-1
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Analytical L... .. Summary

StationlD E7233B010
SamplelD| 723SB01002 (3-5ft)
DateCollected 12/12/2003
DateExtracted 12/12/2003
DateAnalyzed 12/23/2003
SDGNumber 103608
Parameter Units
Chloromethane ug/kg 12.5 U
Vinyl chloride ug/kg 12.5 U
Bromomethane ug/kg 12.5 U
Chloroethane ug/kg 12.5 U
1,1-Dichloroethene ug/kg 0.74 J
Acetone ug/kg 12.5 U
Carbon Disuifide ug/kg 6.2 U
Methylene Chloride ug/kg 6.2 U
trans-1,2-Dichloroethene ug/kg 6.2 U
1,1-Dichloroethane ug/kg 6.2 U
Vinyl acetate ug/kg 12.5 U
Methyl ethyl ketone (2-Butanone) ug/kg 12.5 U
cis-1,2-Dichloroethylene ug/kg 8.2 U
1,2-Dichloroethene (total) ug/kg 6.2 U
Chloroform ug/kg 6.2 U
1,1,1-Trichloroethane ug/kg 6.2 )
Carbon Tetrachloride ug/kg 6.2 U
1,2-Dichloroethane ug/kg 6.2 U
Benzene ug/kg 6.2 U
Trichloroethylene (TCE) ug/kg 9.6 =
1,2-Dichloropropane ug/kg 6.2 U
Bromodichloromethane ug/kg 6.2 U
2-Chloroethyl vinyl ether ug/kg 12.5 U
cis-1,3-Dichloropropene ug/kg 6.2 U
Methyl isobutyl ketone (4-Methyl-2-pentanone) ug/kg 12.5 U
Toluene ug/kg 6.2 U
trans-1,3-Dichloropropene ug/kg 6.2 )
1,1,2-Trichloroethane ug/kg 6.2 U
2-Hexanone ug/kg 12.5 U
Tetrachloroethylene (PCE) ug/kg 0.8 J
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Analytical Data Summary

StationID E723SB010
SamplelD| 723SB01002 (3-5ft)
DateCollected 12/12/2003
DateExtracted 12/12/2003
DateAnalyzed| 12/23/2003
SDGNumber 103608
Parameter Units
Dibromochloromethane ug/kg 6.2 U
Chlorobenzene ug/kg 6.2 U
Ethylbenzene ug/kg 6.2 U
m+p Xylene ug’kg 6.2 U
o-Xylene ug/kg 5.2 U
Xylenes, Total ug/kg 6.2 U
Styrene ug/kg 6.2 U
Bromoform ug’kg 6.2 U
1.1,2,2-Tetrachloroethane ug/kg 6.2 U
1,3-Dichlorobenzene ug/kg 6.2 U
1,4-Dichlorobenzene ug/kg 6.2 U
1,2-Dichlorobenzene ug/kg 6.2 U
1,2,4-Trichlorobenzene ug’kg 6.2 U
1,2,3-Trichlorobenzene ug/kg 6.2 U
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Analytical L. . Summary

StationlID E723SB010
SamplelD| 723SB01002 (3-5ft)
DateCollected 12/12/2003
DateExtracted 12/31/2003
DateAnalyzed 12/31/2003
SDGNumber 103608
Parameter Units
2.4,5-Trichlorophenol ug/kg 1800 UJ
2,4,6-Trichlorophenaol ug/kg 372 uJ
2,4-Dichlorophenol ug/kg 372 UJ
2,4-Dimethyiphenol ug/kg 372 uJ
2,4-Dinitrophenol ug/kg 1800 Ud
2 4-Dinitrotoluene ug/kg 338 uJ
2,6-Dinitrotoluene ug/kg 372 UJ
2-Chloronaphthalene ug/kg 372 UJ
2-Chlorophenol ug/kg 372 uJ
2-Methylnaphthalene ug/kg 372 UJ
2-Methylphenol! (o-Cresol) ug/kg 372 uJ
2-Nitroaniline ug/kg 1800 UJ
2-Nitrophenol ug/kg 372 uJ
3,3'-Dichlorobenzidine ug/kg 743 UJ
3-Methylphenol/4-Methylpheno! {mp-Cresol) ug’kg 372 ud
3-Nitroaniline ug’kg 1800 uJ
4 6-Dinitro-2-methylphenol ug/kg 1800 uJ
4-Bromophenyl Phenyl Ether ug/kg 372 uJ
4-Chloro-3-methylphenol ug/kg 338 UJ
4-Chloroaniline ug/kg 372 UJ
4-Chiorophenyl Phenyl Ether ug/kg 372 uJ
4-Nitroaniline ug/kg 1800 UJ
4-Nitrophenol ug/kg 1800 UJ
Acenaphthene ug/kg 19.3 J
Acenaphthylene ug/kg 372 UJ
Anthracene ug/kg 52.9 J
Benzo(a)Anthracene ug/kg 410 J
Benzo(a)Pyrene ug/kg 436 J
Benzo(b)Fluoranthene ug/kg 801 J
Benzo(g,h,i)Perylene ug/kg 343 J
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Analytical Data Summary

StationID E7238B010
SamplelD| 7238B01002 (3-5ft)
DateCollected 12/12/2003
DateExtracted 12/31/2003
DateAnalyzed 12/31/2003
SDGNumber 103608
Parameter Units
Benzo{k)Fluoranthene ug/kg 372 UJ
Benzoic acid ug/kg 472 J
Benzyl alcohol ug/kg 372 UJ
Benzyl Butyl Phthalate ug/kg 372 uJ
bis{2-Chloroethoxy) Methane ug/kg 372 uJ
bis(2-Chloroethyl) ether {2-Chloroethyl Ether) uag/kg 372 uJ
Bis(2-Chloroisopropyl)Ether ug/kg 372 UJ
bis(2-Ethylhexyl} Phthalate ug/kg 113 J
Carbazole ug/kg 29.2 J
Chrysene ug/kg 427 J
Dibenz(a,h)anthracene ug/kg 372 UJ
Dibenzofuran ug/kg 372 uJ
Diethyl Phthalate ug/kg 372 uJ
Dimethyi Phthalate ug/kg 372 uJ
Di-n-butyl Phthalate ug/kg 372 [N
Di-n-octylphthalate ug/kg 372 UJ
Diphenylamine ug/kg 372 UJ
Fluoranthene ug/kg 738 J
Fluorene ug/kg 134 J
Hexachlorobenzene ug/kg 372 UJJ
Hexachlorobutadiene ug/kg 372 uJ
Hexachlorocyclopentadiene ug/kg 372 uJ
Hexachloroethane ug/kg 372 uJ
Indeno(1,2,3-¢,d)pyrene ug/kg 334 J
Isophorone ug/kg 372 uJ
Naphthalene ug/kg 372 UJ
Nitrobenzene ug/kg 372 uJ
N-Nitrosodi-n-propylamine ug/kg 372 uJ
Pentachlorophenol ug/kg 1800 UJ
Phenanthrene ug/kg 326 J
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Analyticat ... Summary 06/03/200 o.54 AM

StationiD] E723SB010
SamplelD| 723SB01002 {3-5ft)
DateCollected 12/12/2003
DateExtracted 12/31/2003
DateAnalyzed 12/31/2003
SDGNumber 103608
Parameter Units
Phenol ug/kg 372 uJ
Pyrene ug/kg 870 J

AOC 723-ANADATA / SVOA SO Page 3



Analytical L.. . Summary

StationlD E723SB010 E7238SB010
SamplelD| 723SB01002 (3-5ft) 7238B01002 (3-5ft)
DateCollected 12/12/2003 12/12/2003
DateExtracted 12/18/2003 12/19/2003
DateAnalyzed 12/19/2003 12/22/2003
SDGNumber 103608 103608
Parameter Units
Arsenic mg/kg 3.74 =
Barium mg/kg 49 J
Cadmium mg/kg 2.33 =
Chromium, Total mglkg 11.3 =
Lead ma/kg 63.2 J
Selenium mg/kg 0487 |U
Silver mg/kg 1.21 J
Mercury mg/kg 0.098¢ |J
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MEMORANDUM CH2ZMHILL

Data Validation Summary - Charleston Naval
Complex - Zone E, AOC 723, Soil

TO: Sam Naik/CH2M HILL/ATL

FROM: Amy Juchem/CH2M HILL/GNV -
Herb Kelly/CH2M HILL/GNV

DATE: January 27, 2004

The purpose of this memorandum is to present the results of the data validation process for
the soil samples collected in Zone E, AOC 723. The samples were collected on July 16 and
17, 2003.

The specific samples and analytical fractions reviewed are summarized below in &fi

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 General Engineering Laboratories, Inc., in Charleston, South
Carolina, for the following analyses: SW-846 8260 Volatile Organic Compounds (VOC),
SW-846 8270 Semivolatile Organic Compounds (SVOC), and Metals following SW-846
6010/7000 Series methodology.

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

 lists the changes in data qualifiers, due to the validation process.

ZE_AOC_723_Sot._DV_Summany_040127 1



DATA QUALFTY 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.

Ul 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

2C Second Column Confirmation

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 —» ]'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

S5 Spiked Surrogate

TD Total vs Dissolved

TN Tune

ZE_AOC_723_SoiL_DV_Summary_040127 2
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DATA QUALITY EVALUATIOi ARy

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

84385 |E723SB001 (723SB00101 84385001 S0 N 0 07/17/03 X X X X
84385 |E7233B001 |723SB00102 84385002 80 N 3 07/17/03 X X X X
84385 |E7238B002 |723SB00201 84385003 SO N 0 07/17/03 X X X X
84385 {E7235B002 |723SB00202 84385004 30 N 3 07/17/03 X X X X
84385 [E723SB003 |7235B00301 84385005 SO N 0 07/17/03 X X X X
84385 |E723SB003 |723SB00302 84385006 SO N 3 07/17/03 X X X X
84385 |E7235B004 |723SB00401 84385007 SO N 0 07/17/03 X X X X
84385 |E723SB004 |7233B00402 84385008 SO N 3 Q7/17/03 X X X X
84385 |E7238B005 [7235B00501 84385009 SO N 0 07/17/03 X X X X
84385 |E723SB005 |723CB00501 84385010 SO FD 0 07/17/03 X X X X
84385 |LABQC 1200458265 1200458265 SQ LB X
84385 |LABQC 1200458266 1200458266 SQ BS X
84385 [E7238B001 |[723SB00101MS |1200458267 S0 MS 0 07/17/03 X
B4385 |E7238B001 |723SBC0101SD |1200458268 SO 8D 0 07/17/03 X
84385 |LABQC 1200458426 1200458426 SQ LB

84385 |LABQC 1200458427 1200458427 sQ BS W

84385 |LABQC 1200458897 1200458897 8Q LB

84385 [LABQC 1200458898 1200458898 sQ BS

84385 |LABQC 1200460177 1200460177 SQ LB

84385 |LABQC 1200460180 1200460180 sQ BS

ZE_AQC_723_S0IL_DV_Summany_040127




DATA QUALITY EVALUATION SUMMARY

84385 (LABQC

1200460184 1200460184 8Q LB X

84385 |LABQC 1200462724 1200462724 SQ LB X

84385 |LABQC 1200462725 1200462725 SQ BS X

84387 |E723SB005 (7235B00502 84387001 SO N 3 5 07/17/03 X X X X

84387 |E7238B006 |723SB00601 84387002 SO N 0 1 07/17/03 X X X X

84387 |E7238B008 |7235B00602 84387003 SO N 3 5 07/17/03 X X - X X

84387 |E7238B007 |723SB00701 84387004 SO N 0 1 07/17/03 X X X X

84387 (E723SB007 |7238B00702 84387005 SO N 3 5 07/17/03 X X X X

84387 |E723SB008 |7238B00801 84387006 SO N 0 1 07/17/03 X X X X

84387 {E723SB008 |723SB00802 84387007 SO N 3 5 07/17/03 X X X X

84387 [E7238B008 {723CB00802 84387008 SO FD 3 5 07/17/03 X X X X

84387 {E723SB009 |7238B00901 84387009 SO N 0 1 07/17/03 X X X X

84387 [E7235B009 |[723SB0O0901DL |84387009 SO LR DL 0 1 07/17/03 X

84387 |E723SB009 |(7238B00902 84387010 SO N 3 5 07/17/03 X X X X

84387 |LABQC 1200458277 1200458277 sQ LB X
Lm8438~7 7 LP:BQC - l%00458278 1200458278 sSQ BS X

84387 |E723SB009 |723SBO0Y02MS |1200458279 SO MS 3 5 07/17/03 . X

84387 |E7238B009 |723SB009023SD |1200458280 SO SD 3 5 07/17/03 X

84387 |LABQC 1200458433 1200458433 SQ LB

84387 |LABQC 1200458434 1200458434 SQ BS

84387 |LABQC 1200458897 1200458897 5Q LB X

84387 |LABQC 1200458898 1200458898 sQ BS X

ZE_f7 7 723_S0L_DV_SUMMARY_040127
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DATA QUALITY EVALUATIOfi dny

E723SB009 |7238B00902MS | 1200458899 3 5 07/17/03
84387 [E723SB009 (723SB00902SD |1200458900 SO sD 3 5 07/17/03
84387 |E7238B009 (7235800902MS |[1200460178 Sle) MS 3 5 07/17/03
84387 |E723SB0O09 |723SB00%02SD | 1200460179 SO SD 3 5 07M17/03
84387 (LABQC 1200460755 1200460755 SQ LB
84387 |LABQC 1200460760 1200460760 sQ BS
84387 |LABQC 1200460921 1200460921 sQ LB
84387 |LABQC 1200460922 1200460922 sQ | ‘BS
84387 |E723SB009 |[723SB00902MS | 1200461044 S0 MS 3 5 07/17/03
84387 |E7238SBC09 [723SB00902SD |1200461045 SO SD 3 5 07/17/03
84388 |FIELDQC 723EBO02NA 84388001 WQ EB 07/17/03 X X
84388 |FIELDQC 723TBO01N1 84388002 waQ B 07/16/03 X
84388 |LABQC 1200458345 1200458345 WwQ LB X
84388 |LABQC 1200458346 1200458346 waQ BS X
84388 |LABQC 1200458790 1200458790 waQ LB X
84388 |LABQC 1200458791 1200458791 WQ BS X
84388 |LABQC 1200460655 1200460655 waQ LB -
84388 |LABQC 1200460656 1200460656 wQ BS )
84388 |(LABQC 1200461006 1200461006 wQ LB
84388 (LABQC 1200461007 1200461007 WQ BS
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DATA QUALITY EVALUATION SUMMARY

MATRIX CODE

SO - Soil
SQ - Soil QC Sample
WQ - Water QC Sample

SAMPLE TYPE CODE

BS - Blank Spike

EB - Equipment Blank

TB - Trip Blank

N - Native Sample

FD - Field Duplicate

LB - Laboratory Blank

LR — Laboratory Replicate
MS — Matrix Spike

8D — Matrix Spike Duplicate

LR Type CODE
DL — Dilution
ANALYSIS CODE

VOC - Volatile Organic Compounds
SVOC - Semivolatile Organic Compounds
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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 sargples 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.

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

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

¢ Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples — Spike recovery is used to
evaluate potential matrix interferences, as well as accuracy. Precision information is also
determined by calculating the reproducibility between the recoveries of each spiked
parameter.

¢ Field Duplicate Samples — These samples are collected to determine precision between
a native and its duplicate. This information can only be determined when target
compounds are detected.

* GC/MS Tuning - The mass spectrum of the tuning 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.
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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:

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
R below.

TABLE 2
Surrogate, MS/MSD, and LCS Recoveries Out of QC Limits: VOC
Charleston Naval Complex, Zone E, AOC 723, Charleston, SC

84385 1200460180 Vinyl acetate 84385001 through | Detects only -
LCS 84385007, d
84385009,
84385010
84385 1200462725 Vinyl acetate 144 .8* 70-130 84385008 Detects only -
Lcs J
84385 7235800101 Bromofluorobenzene 116* 59-113 723SB00101 Detects oniy -
(84385001) J
84385 723SB00202 | Bromofluorobenzene 120* 59-113 7235B00202 Detects only -
! (84385004) J
84385 7235B00302 | Bromofluorobenzene 119* ‘ 59-113 7235800302 Detects only -
(84385006) J
84385 7235800201 Bromofluorobenzene 119* 59-113 723SB00201 Detects only -
(84385003) J
84385 723SB0040M1 Bromofluorobenzene 120* 59-113 723SB00401 Detects only -
(84385007) J
84385 7235800402 Bromofluorobenzene 123* 59-113 7235800402 Detects only -
(84385008) J
84387 7238B00902 | 2-Chloroethyl vinyl ether | 69.2* /68.0" 70-130 7235B00902 Detects-J,
MS/MSD (84387010) non-detects-
Styrene 69.4* /66.8" uJ
1,3-Dichlorobenzene 65.6" 1 66.6"
1,4-Dichiorobenzene B4.8* /654"
1,2-Dichlorobenzene 64.8"/66.0"
1,2,4-Trichlorobenzene 44.8* /434" |
| 1,2,3-Trichlorobenzene | 43.8*/41.6* ﬁ

ZE_AOC_723 Sou_DV_SuMMARY 040127 8
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DATA QUALITY EVALUATION SUMMARY

TABLE 2
Surrogate, MS/MSD, and LCS Recoveries Out of QC Limits: VOC
Charleston Naval Complex, Zone E, AOC 723, Charleston, SC

7235800902
(84387010)

Detects-J,
non-detects-R

7235800902
MS/MSD

84387 Vinyl acetate

* - out of control limits

Initial and Continuing Calibration Criteria

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

TABLE 3
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: VOC
Charleston Naval Compfex, Zone E, AOC 723, Charleston, SC

VOAS5-CCAL-07/22/03, ~ Vinyl acetate 1‘ 37.6% high 84385001 through
0725 . ; 84385007, 84385009,
! ; 84385010
VOA5-CCAL-07/23/03, Chloromethane i 22.6% high 84385008
0838 Acetone 21.1% high
Vinyl acetate 44 8% high
o-Xylene 21.9% high
Bromoform 22.3% high
1,3-Dichiorobenzene 21.9% high
VOA2-CCAL-07/25/03, Vinyl acetate 23.0% high 84387 — All
0801 2-Chloroethyl vinyl ether 33.9% low
Bromoform 20.5% high

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

¢ When the percent difference (%D) was low in the continuing calibration standards,
detected compounds were flagged “]” and non-detected compounds were flagged “UJ”,
as estimated.
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DATA QUALTY EVALUATION SUMMARY

» When the percent difference (%D) was high in the continuing calibration standards,
detected compounds were flagged “J”, as estimated. Non-detected compounds were not
flagged.

internal Standard Area
All internal standard areas were within QC limits, except as noted in § :

TABLE 4 *
Internal Standard Area out of Criteria: VOC
Charleston Naval Complex, Zone E, AOC 723, Charleston, SC

84385 84385007 1,4-Dichlorobenzene-d4 — 51.1% low | Detects-J, non-detects-UJ

Semivolatile Organic Compounds (SVOC) Analyses

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

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

TABLES
Blank Contamination: SVOCs
Charfeston Naval Complex, Zone E, AOC 723, Charleston, SC

84385 1200458426 1200458426 LB  |bis(2-Ethylhexyl)phthalate 74.5 pg/Kg 745 ng/Kg
84385 |723EBO02N1  |84388001 EB  |bis(2-Ethythexyl)phthalate 34 pg/L 1122 pg/Kg
84387 |1200460755 (1200460755 LB  |bis(2-Ethylhexyl)phthalate 80.6 pg/Kg 806 ng/Kg
84387 |723EB002N1 84388001 EB  |bis(2-Ethylhexyl)phthalate 34 g/t 1122 pg/Kg

If a target parameter determined to be a common contaminant was reported in a field
sample, and the concentration was below the level determined to be due to blank
contamination, the following actions were taken:

e If the concentration was above the reporting limit, the numeric result was unchanged,
but it was flagged "U", as undetected.

ZE_AQC_723_SoiL_DV_SuMMARY_D40127 10



DATA QUALITY EVALUATION SUMMARY

» 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 Y

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, gxcept as noted in
IPHE S below.

TABLE &
Surrogate, MS/MSD, and LCS Recoveries Out of QC Limits: SYOC
Charleston Naval Compfex, Zone E, AOC 723, Charleston, SC

84387 723SB00902 | Phenol 86/ 99* 26-90 7238B00902 | Detects only-J
MS/MSD (84387010)
2,4-Dinitrotoluene 94* / 100* 28-89
4-Nitrophenol 121* /1127 11-114
84387 7235SB00802 | 2-Fluorobiphenyl 23" 30-115 7235B00802 | No flags applied —
(84387007} alfl other surrogates
in criteria
* - out of control limits

Initial and Continuing Calibration Criteria

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

TABLE7
Exceptions 1o Initial Calibration Criteria and Continuing Calibration Criteria: SVOC
Charleston Naval Complex, Zone E, AOC 723, Charleston, SC

MSD4-ICAL-06/22/03, 1906 2,4-Dinitrophenol R%=0.985 84385 - All
2-Methyl-4,6-Dinitrophenof R?=0.989 84387 - Al
3,3-Dichlorobenzidine R?=0.982
Indeno(1,2,3-cd)pyrene R?=0.984
Dibenzo(a h)anthracene R?=0.982 J
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TABLE7
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria; SVOC
Charleston Naval Complex, Zone E, AOC 723, Charleston, SC

MSD4-CCAL-07/24/03, 2 4-Dinitrophenol 21.6% low 84385001, 84385002
0805 Indeno(1,2,3-cd)pyrene 23.9% high
Dibenzo({a,h)anthracene 22 1% high
Benzo{g h.l}perylene 31.4% high
MSD4-CCAL-07/29/03, Bis(2-Chiloroisopropyf)ether 22.1% high 84385003, 84385004
1921 4-Nitrophenol 23.3% high
Benzo(g,h,l)perylene 25.7% high
m-Nitroaniline 27.7% high
p-Nitroaniline 39.0% high
3,3-Dichlorobenzidine 29.9% low
MSD4-CCAL-07/31/03, Bis(2-Chioroisopropyl)ether 25.6% high 84385005, 84385006,
0737 84385008, 84385009
Benzoic acid 27.0% low
4-Nitrophenal 25.7% high
m-Nitroaniline 28.6% high
p-Nitroaniline 31.0% high
3,3-Dichlorobenzidine 24 7% low
MSD4-CCAL-07/31/03, Bis(2-Chloroisopropyl)ether 20.6% high 84385007, 84385010
2041 Pyrene 40.0% high
MSD4-CCAL-07/22/03, Hexachlorocyclopentadiene 28.1% high 84387001 through
2357 84387009
2,4-Dinitrophenol 31.8% high
4-Nitrophenol 36.3% high
2-Methyl-4,6-Dinitrophenol 26.5% high
m-Nitroaniline 20.2% high
MSD4-CCAL-07/23/03, 2,4-Dinitrophenol 21.5% low 843870080L
1457
MSD4-CCAL-07/28/03, m-Nitroaniline 22.5% high 84387010
1600 p-Nitroaniline 30.9% high
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Flags were applied to the compounds in the associated samples in the following manner:

¢ When the percent Relative Standard Deviation (%RSD) or correlation coefficient (R?) was
out in the initial calibration, all associated samples were qualified. Detected compounds
were flagged “J” and non-detected compounds were flagged “UJ”, as estimated.

o When the percent difference (%D) was high in the continuing calibration standards,
detected compounds were flagged “]”, as estimated. Non-detected compounds were not
flagged. .

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

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

TABLE 8
intemal Standard Area out of Criteria: SVOC
Charleston Naval Complex, Zone E, AOC 723, Charleston, SC

} 84387 84387009 Perylene-d12 — 70.0% low Detects-J, non-detects-UJ

o

e Jow—

Field Duplicate Samples

Field Duplicate Samples were within acceptable quality control limits, except as noted in
Tablel below. No flags are applied due to Field Duplicate precision.

TABLE 9
Field Duplicate RPDs Out of QC Limits: SVOC
Charfeston Naval Complex, , Zone E, AOC 723, Charleston, SC

84387 | 723SB00802/ | Phenanthrene 2200 ug/Kg 101 ug/Kg 182.4* 35
723CB00802
Anthracene 584 ug/Kg 26.2 ug/Kg 182.8" 35
Fluoranthene 3560 ug/Kg 246 ug/Kg 174.1* 35
Pyrene 3570 ug/Kg 289 ug/Kg 170.0" 35
Benzo(a)anthracene 2370 ug/Kg 192 ug/Kg 170.0* 35
Chrysene 2250 ug/Kg 182 ug/Kg 170.1* 35
Benzo(b)fluoranthene 3710 ug/Kg 337 ug/Kg 166.7* 35
Benzo{a)pyrene 1770 ug/Kg 177 ug/Kg 163.6” 35
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TABLE 9
Field Duplicate RPDs Out of QC Limits; SVOC
Charleston Naval Complex, , Zone E, AOC 723, Charleston, SC

84387 | 7235B00802/ | Indeno(1,2,3-cd)pyrene 486 ug/Kg 102 ug/Kg 130.6* 35
723CB00802
Benzo(g,h,l)perylene 419 ug/Kg Non-detect 200.0* 35
(407 U)

* - out of control limits
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Inorganic Parameters

Quality Control Review

The following list represents the QA /QC measures that are typically reviewed during the
data quality evaluation procedure for inorganic parameters.

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

Blank samples — Sample preparation, initial calibration blanks/continuing calibration
blanks, and equipment blanks were provided for this project. Blank samples enable the
reviewer to determine if an analyte may be attributed to sampling or laboratory
procedures, rather than environmental contamination from site activities.

Lab Control Sample (LCS) - This sample is a "controlled matrix”, in which target
parameters have been added prior to digestion/analysis. The recoveries serve as a
monitor of the overall performance of each step during the analysis, including sample
preparation.

Field Duplicate Samples — These samples are collected to determine precision between
a native and its duplicate. This information can only be determined when target
compounds are detected.

Pre/Post Digestion Spike (MS/MSD) - Spike recovery is used to evaluate potential
matrix interferences, as well as accuracy. Precision information is also determined by
calculating the reproducibility between the recoveries of each spiked parameter.

ICP Interference Check Sample - This sample verifies the lab’s interelement and
background correction factors.

Initial Calibration Verification ~ This parameter ensures that the instrument is capable
of producing acceptable quantitative data for the target analyte list to be measured.

Continuing Calibration Verification — This one-point, mid-range parameter establishes
that the initial calibration is still valid by checking the performance of the instrument on
a continual basis.

ICP Serial Dilution — The serial dilution of samples quantitated by ICP determines
whether or not significant physical or chemical interferences exist due to the sample
matrix.
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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 10
Blank Contamination: Metals
Charleston Naval Complex, Zone E, AOC 723, Charleston, SC

84385 CCB CCB |Barium 0.524 pofL 0.131 mg/Kg
84385 CCB CCB [Selenium 3.63 pa/L 0.8825 mg/Kg
84387 CCB CCB |Barium 0.524 ng/l 0.131 mg/Kg
84387 CCB CCB Selenium . 3.53 pgfL 0.8825 mg/Kg

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 £

Recoveries - MS/MSD and LCS

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

e Chromium was recovered in the MS/MSD sample associated with both SDG’s 84385
and 84387 at 194.5% and 114%, respectively, with limits of 80-120%. RPD criteria was
also not met at 39.3% RPD with a 35% limit. All chromium detects were qualified as
estimated, ‘J’. Non-detects were not flagged.

Field Duplicate Samples

All Field Duplicate Samples were within acceptable quality control limits, except as noted in
5 i below. No flags are applied due to Field Duplicate precision.
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TABLE 11
Field Duplicate RPDs Out of QC Limits: Metals
Charleston Naval Gomplex, , Zone E, AOC 723, Charleston, SC

33.6 mg/Kg 135 mg/Kg 35

7235B00501 /
723CB00501

84385

* - out of control limits

Rejected Data

The majority of rejected data were associated with re-runs and dilutions (there can only be a
single valid result per parameter per sample). However, there was one result qualified as
"R", rejected, due to associated QC parameters out of criteria as discussed above, such that

there is not a valid result for that parameter in that sample. The rejected data is summarized

TABLE 12
Data Qualification Summary: Rejected Data
Charleston Naval Complex, Zone E, AOC 723, Charfeston, SC

84387 | 7235B00902 VOA Vinyl acetate 95 U 9.5 R jugll | MS
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DATA QUALITY EVALUATION SUMMARY

Conclusion

A review of the analytical data submitted regarding the investigation of soils at Zone E,
AOC 723 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.

As discussed above, there was a specific result that was rejected, in which the data cannot be
used. With the exception of this result, the validation review demonstrated that the
analytical systems were generally in control and the data can be used in the decision making

process.
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£ Attachment 1 - Chany  ualifiers and Results
i Zone E, AQC 723 - Data Validation
=TAL SWe010B ARSENIC 84385 17238800101 84385001 SO 1.83 B 1.83 J | mgikg 1B
=TAL SW60108 BARIUM 84385 7235B00101 84385001 SO 30.1 8 30.1 J mg/kg 1B
=TAL SwW60108 BARIUM 84385 7238B00102 84385002 SO 23.4 B 23.4 J mg/kg B
ETAL SW6010B BARIUM 84385 723SB00201 84385003 SO 31 B 31 J mg/kg 1B
“TAL Swe0108B BARIUM 84385  |723SB00202 84385004 SO 39.2 B | 392 J | mg/kg B
=TAL SW6010B BARIUM 84385  |7238B00301 84385005 SO 39.2 B 39.2 J | mglkg B
=TAL SwW8010B BARIUM 84385 7235800302 84385006 S0 31 B 31 J mg/kg 1B
=TAL Sw60108 BARIUM 84385  |723SB00401 84385007 SO 134 B 13.4 J | mglkg i8
=TAL Swe6010B BARIUM 84385 7235B00402 84385008 SO 18.7 B 18.7 J mg/kg B
=TAL SW6010B BARIUM 84387 723SB00602 84387003 SO 38.1 B 38.1 J mg/kg 1B
~TAL Swe0108 BARIUM 84387  17238B00701 84387004 SO 41.1 B 41.1 J 1 mg/kg IB
=TAL SW6010B BARIUM 84387  |7238B00Q702 84387005 SO 43.8 B 43.6 J | mg/kg IB
=TAL Swe0108 BARIUM 84387  17235B00802 84387007 SO 291 B 29.1 J i mg/kg B
-TAL SW6010B BARIUM 84387  1723CB00802 84387008 le) 30.2 B 30.2 J | mg/kg B
ZTAL Swé0108 BARIUM 84387  |7238B009D1 84387009 80 45.6 8 45.6 J | mgkg B8
ZTAL SW6010B BARIUM 84387  |723SB00902 84387010 SO 36.9 B 36.9 J | mg/kg iB
ZTAL SW6010B CADMIUM 84385  |723SB00101 84385001 SO [ 0.071 B | 0.071 J | mg/kg B
“TAL SW6010B CADMIUM 84385  |723SB00301 84385005 SO 0625 | B 0.625 J | mg/kg 1B
-TAL SW6010B CADMIUM 84385  |7235B00302 84385006 SO | 01481 B | 0.149 J | mg/kg IB
TAL SW6010B CADMIUM 84385  |7235B00401 84385007 SO 0272 { B 0.272 J | mg/kg IB
:TAL SW6010B CADMIUM 84385  |7235B00402 84385008 S0 0.318 Br | 0.318 J | mglkg B
TAL SWe010B CADMIUM 84385  |723SB00501 84385009 SO 0.138 B 0.139 J | mg/kg iB
TAL SW6010B CADMIUM 84385 723CB00501 84385010 SO 0.118 B 0.119 J mg/kg B
TAL SwWe010B CADMIUM 84387  |72385B00502 84387001 80 0.117 B | 0.117 J | mglkg 1B
‘TAL SW60108B CADMIUM 84387 7235B00601 84387002 SO 0.241 B 0.241 J mg/kg 1B
TAL SWe010B CADMIUM 84387  |7235B00602 84387003 S0 0097 | B 0.097 J | mg/kg B
TAL SW6010B CADMIUM 84387  |7233B00701 84387004 - 80 0.172 B 0.172 J | mg/kg B
‘TAL SW6010B CADMIUM 84387  {723SB00702 84387005 SO | 0103 B | 0103 | J | makg IB
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Attachment 1 - Changed Qualifiers and Results
Zone E, AOC 723 Soil - Data Validation

ETAL  |SW6010B  |CADMIUM . 84387  |723SB00801 84387006 SO 10527 | B | 0527 J |mghkg| IB

ETAL  |SW6010B__ |CADMIUM 84387  |7238B00802 84387007 SO [ 0222 B [ 0222 J {mgkg| 1B

ETAL  |SW6010B  |CADMIUM 84387  |723CB00802 84387008 SO | 0359 | B | 0359 | J |mgkg| B

ETAL _ |SW60108 _ |CADMIUM 84387 |723SB00902 84387010 SO | 0123 | B 0123 | J |mgkg| 1B

ETAL  |SW6010B  |CHROMIUM, TOTAL 84385 |723SB00101 84385001 SO | 597 | N* | 597 | J | mgikg | MS, MD
ETAL  |SW6010B  |CHROMIUM, TOTAL 84385  |7238B00102 84385002 SO | 163 | N* | 163 | J | mgikg | MS,MD
ETAL  |SW6B010B  |{CHROMIUM, TOTAL 84385 |723SB00201 84385003 SO | 803 | N | 803 | J | mgkg| MS, MD
ETAL _ |SW6010B  |CHROMIUM,TOTAL 84385 |723SB00202 84385004 so | 155 | N* | 155 | J | mg/kg | MS, MD
ETAL  |SW6010B  |CHROMIUM, TOTAL 84385  |723SB00301 84385005 SO | 149 | N* | 149 | J | mgkg | MS, MD
ETAL _ |SW6010B  |CHROMIUM, TOTAL 84385  1723SB00302 84385006 SO | 948 | N* | 948 | J | mgkg | MS,MD
ETAL  |SW6010B  |{CHROMIUM, TOTAL 84385  |723SB00401 84385007 SO | 105 | N* | 105 | J | mgkg | MS,MD
ETAL  |SW6010B  |CHROMIUM, TOTAL 84385  |723SB00402 84385008 $O | 136 | N | 136 | J | mgkg | MS,MD
ETAL  |SW6010B  |CHROMIUM, TOTAL 84385  |723SB00501 84385009 SO | 188 | N* | 188 | J | mgkg| MS,MD
ETAL  [SW6010B__ |{CHROMIUM, TOTAL 84385  |723CB00501 84385010 SO | 177 | N* | 177 | J | mgkg | MS, MD
ETAL  |SW6010B  |CHROMIUM, TOTAL 84387  |723SB00502 84387001 SO | 143 | N | 143 | J | mgkg | MS, MD
ETAL  |SW6010B_ |CHROMIUM, TOTAL 84387 |723SB00601 84387002 SO | 206 | N* | 206 | J | mgkg | MS, MD
ETAL  |Sw6010B  |CHROMIUM, TOTAL 84387  |723SB00602 84387003 SO | 128 | N* | 128 | J | mgkg | MS,MD
ETAL  {SW6010B  |{CHROMIUM, TOTAL 84387  |7238B00701 84387004 SO | 206 | N* | 206 | J | mgkg ! MS, MD
ETAL  [SWB010B  |CHROMIUM, TOTAL 84387  |723SB00702 84387005 SO | 187 | N* | 187 | J | mgkg| MS, MD
ETAL  [SW6010B  |[CHROMIUM, TOTAL 84387  |723SB00801 84387006 SO | 266 | N* | 266 | J | mgikg | MS,MD
ETAL  {SW6010B  |CHROMIUM, TOTAL 84387  |723SB00802 84387007 SO | 264 | Nt | 264 | J | mgkg | MS,MD
ETAL  {SW6010B  [CHROMIUM, TOTAL 84387 |723CB00802 84387008 SO | 247 | N | 247 | J | mgkg| MS, MD
ETAL  |SW6010B  [CHROMIUM, TOTAL 84387  [723SB00SOA 84387009 SO | 266 | N* | 26,6 | J | mgkg | MS, MD
ETAL  [SW6010B  |{CHROMIUM, TOTAL 84387 |723SB00902 84387010 SO | 148 | N* | 148 | J | mgkg | MS,MD
ETAL  |SW7471A  |MERCURY 84385  |723SB00101 84385001 SO |0018| B | 0018 J |mgka| 1B

ETAL  |SW7471A  |MERCURY 84385  |723SB00201 84385003 SO | 0024 | B {0024 | J |mgkg| 1B

ETAL  |SW7471A  |MERCURY 84385  |723SB00202 84385004 sO | 002 | B [ 002 ]| J |mgkag| 1B

ETAL  |SW7471A  |MERCURY 84385  {723SB00301 84385005 SO 10093| B [ 0093 | J [mgkg| 1B
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£ Attachment 1 - Chang'  ualifiers and Results % -'
H Zone E, AOC 72 - Data Validation ’

ETAL SW7471A MERCURY 84385 7238B00302 84385006 SO 0.078 B 0.078 J mg/kg B
ETAL SW7471A MERCURY 84385 7238800401 84385007 SO 0.031 e 0.031 J mg/kg B
ETAL SW7471A MERCURY 84385 7235800402 84385008 SO 0.063 B 0.063 J mg/kg B
ETAL SW7471A MERCURY 84387 723SB00502 84387001 SO 0.069 B 0.069 J mg/kg 1B
ETAL SW7471A MERCURY 84387 723SB00601 84387002 SO 0.05 B 0.05 J mg/kg B
ETAL SW7471A MERCURY 84387 7235800602 84387003 SO 0.057 B 0.057 J mg/kg =]
ETAL SW7471A MERCURY 84387 7238B00701 84387004 SO 0.077 B 0.077 J mg/kg IB
ETAL SW7471A MERCURY 84387 7235B00802 84387007 SO 0.045 B 0.045 J mg/kg B
ETAL SW7471A MERCURY 84387 723CB00802 84387008 SO 0.045 B 0.045 J mg/kg IB
ETAL SW7471A MERCURY 84387 7235B00902 84387010 SO 0.066 B 0.066 J mg/kg B
ETAL SW6010B SELENIUM 84385 7238800102 84385002 SO 0.94 B 0.94 J mg/kg B
ETAL SW6010B SELENIUM 84385 723SB00201 84385003 SO 0.534 B 0.534 U | mg/kg BL
ETAL SW6010B SELENIUM 84385 723SB00301 84385005 SO 0453 B 0.453 U | mg/kg BL
ETAL SW6010B SELENIUM 84385 7235B00401 84385007 SO 0.411 B 0.411 U | mgkg BL
ETAL SW6010B SELENIUM 84385 723SB00501 84385009 SO 0.903 B 0.903 J mg/kg B
ETAL SW6010B SELENIUM 84385 723CB00501 84385010 SO 0.469 B 0.469 U | mglkg BL
ETAL SWE010B SELENIUM 84387 7235B00602 84387003 SO 0.701 B 0.701 U | mg/kg BL
ETAL SW6010B SELENIUM 84387 - |7235B00701 84387004 S0 0.864 B 0.864 U | mgkg BL
ETAL SW60108 SELENIUM 84387 7235B00702 84387005 SO 0.907 B 0.907 J mg/kg IB
ETAL SW6010B SELENIUM 84387 723SB00801 84387006 SO 0.706 B 0.706 U | ma/kg BL
ETAL SW6010B SELENIUM 84387 723SB00901 84387009 le) 0.587 Br | 0.587 U | mg/kg BL
STAL SW60108 SELENIUM 84387 7235B00902 84387010 SO 0.514 B 0.514 U | mg/kg BL
/OA sSwaz270C 2,4,5-TRICHLOROPHENOQL 84387 7238B00901DL 84387009 SO 3760 U 3760 R ug/kg DL
/OA SW8270C 2,4,6-TRICHLOROPHENOL 84387 723SB009G1DL 84387009 SO 778 U 778 R ug/kg DL
/OA SwW8270C 2,4-DICHLOROPHENOL 84387 7238B00901DL 84387009 SO 778 U 778 R ug/kg DL
{QA SW8270C 2,4-DIMETHYLPHENOQOL 84387 723SB00S01DL 184387009 SO 778 U 778 R ug/kg DL
/OA SW8270C 2,4-DINITROPHENOL 84385 723SB00101 84385001 SO 1710 U 1710 UJd | ug/kg | IC,CC
/OA Swaz270C 2,4-DINITROPHENOL 84385 7235B00102 84385002 SO 1830 U 1830 UJ | ug/kg | IC, CC
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Attachment 1 - Changed Qualifiers and Resuits
Zone E, ACC 723 Soil - Data Validation

VOA SW8270C 2,4-DINITROPHENOL 84385 723SB00201 84385003 SO 1760 U 1760 UJ | ugrkg IC
VOA SW8270C 2,4-DINITROPHENOL 84385 7238B00202 84385004 S0 1780 U 1780 UJ | ug/kg IC
VOA SwW8270C 2,4-DINITROPHENOL 84385 7235B00301 84385005 SO 1830 U 1830 UJ 1 ug/kg IC
VOA SW8270C 2,4-DINITROPHENOL 84385 7235B00302 84385008 S0 1810 U 1810 UJ | ug/kg IC
VOA Swsg270C 2,4-DINITROPHENOL 84385 723SB00401 84385007 SO 1730 U 1730 UJ | ug/kg IC
VOA SW8§270C 2,4-DINITROPHENOL 84385 7235800402 184385008 SO 1760 U 1760 UJ | ug/kg IC
VOA Swg270C 2,4-DINITROPHENOL 84385 7238800501 84385009 S0 1800 U 1800 UJ | ug/kg ic
VOA Swg270C 2,4-DINITROPHENOL 84385 723CB00501 84385010 80 1790 U 1780 W | ug/kg IC
VOA Sw8270C 2,4-DINITROPHENOL 84387 723SB00502 84387001 | so 1820 U 1820 UJ | ug/kg IC
VOA SW8270C 2,4-DINITROPHENOL 84387 723SB00601 84387002 SO 1830 U 1830 UJ | ugikg iIC
VOA Swg270C 2,4-DINITROPHENOL | 84387 7235B00602 84387003 SO 1790 U 1730 UJ | ug/kg IC
VOA SW8270C 2,4-DINITROPHENOL 84387 723SB00701 84387004 SO 1910 U 1910 UJ | ug/kg iC
VOA SwW8270C 2,4-DINITROPHENOL 84387 7235B00702 84387005 SO 1940 U 1940 UJ | ug/kg IC
VOA SW8270C 2,4-DINITROPHENOL 84387 7235B00801 84387006 SO 1930 U 1930 UJ | ug/kg IC
VOA Sw8270C 2,4-DINITROPHENOL 84387 7238B00802 84387007 SO 1960 U 1960 | UJ | ug/kg IC
VOA SwW8270C 2,4-DINITROPHENOL 84387 723CB00802 84387008 50 1970 U 1870 W | ug/kg IC
VOA Swa270C 2,4-DINITROPHENOL 84387 7235B00901 84387009 80 1880 U 1880 UJ | uglkg IC
VOA sSwez270C 2,4-DINITROPHENOL ‘ 84387 723SB00801DL 84387009 SO 3760 U 3760 R ug/kg DL
VOA sSwa270C 2,4-DINITROPHENOL 84387 7235B00902 84387010 SO 1910 U 1910 UJ | ug/kg IC
VOA SwW8270C 2,4-DINITROTOLUENE 84387 723SB00901DL 84387009 SO 707 U 707 R ug/kg DL
VOA Sws270C 2,6-DINITROTOLUENE 84387 7235B00901DL 84387009 SO 778 U4 778 R ug/kg DL
VOA Sw8z70C 2-CHLOROETHYL ETHER 84387 723SB00901DL 84387009 S0 778 U 778 R ug/kg DL
VOA Swegz270C 2-CHLORONAPHTHALENE 84387 723SB00901DL 84387009 SO 778 U 778 R ug’kg DL
VOA Swa270C 2-CHLOROPHENOL 84387 723SB00S01DL 84387009 SO 778 U 778 R ug/kg DL
VOA Swg270C 2-METHYLNAPHTHALENE 84387 723SB00201DL 84387009 SO 175 JD 175 R ug/kg DL
VOA Sw8270C 2-METHYLPHENOL {(0-CRESOL) 84387 723SB00801DL 84387009 SO 778 U 778 R ug/kg DL
VOA SW8270C 2-NITROANILINE 84387 7238B00801DL 84387009 SO 3760 U 3760 R ug/kg DL
VOA SW8270C 2-NITROPHENOL 84387 723SB00Y01DL 84387009 S50 778 U 778 R ug/kg DL
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Aftachment 1 - Chang
Zone E, AOC 72:

Aalifiers and Results
- Data Validation

vVOA SW8270C 3,3-DICHLOROBENZIDINE 84385 723SB00101 84385001 SO 706 U 708 UJ | uglkg IC
VOA SW8270C 3,3'-DICHLOROBENZIDINE 84385 7235800102 84385002 SO 754 U 754 UJ | ugikg IC
vVOA SwWsg270C 3,3"-DICHLOROBENZIDINE 84385 7235800201 84385003 SO 726 U 726 UJ | ughkg | IC,CC
VOA Sws270C 3,3-DICHLOROBENZIDINE 84385 7235800202 84385004 SO 733 U 733 UJ | ughkg | IC,CC
vOA SwW8270C 3,3-DICHLOROBENZIDINE 84385 7235B00301 84385005 SO 754 9] 754 UJ | ug/kg | IC,CC
vOA Swg270C 3,3“DICHLOROBENZIDINE 84385 7235B00302 84385006 80 747 U 747 UJ { ugkg | IC,CC
vOA Sw8270C 3,3-DICHLOROBENZIDINE 84385 723SB00401 84385007 SO 715 U 715 UJ { ug/kg IC
vOA SwW8270C 3,3-DICHLOROBENZIDINE 84385 7238B00402 84385008 SO 725 U 725 UJ | ughkg | IC,CC
YOA 8SwWa270C 3,3'-DICHLOROBENZIDINE 84385 7238B00501 84385009 SO 744 U 744 UJ | uglkg | IC,CC
JOA SwWg270C 3,3-DICHLOROBENZIDINE 84385 723CB00501 84385010 SO 740 U 740 UJ | ugkg IC
JOA SwW8g270C 3,3'-DICHLOROBENZIDINE 84387 7235B00502 84387001 80 749 U 749 UJ | uglkg IC
JOA SW8270C 3,3-DICHLOROBENZIDINE 84387 7235B00601 84387002 SO 756 U 756 UJ | ug/kg IC
JOA Sw8270C 3,3-DICHLOROBENZIDINE 84387 7238800602 84387003 SO 737 U 737 UJ | ug/kg IC
/OA SwW8270C 3,3-DICHLOROBENZIDINE 84387 7238B00701 84387004 SO 787 U 787 UJ | uag/kg IC
/OA Sw8270C 3,3-DICHLOROBENZIDINE 84387 723SB00702 84387005 SO 800 U 800 UJ | ug/kg IC
/OA SW8270C 3,3'-DICHLOROBENZIDINE 84387 723SB00801 84387006 SO 796 U 796 UJ | ug/kg IC
/0OA Sws8270C 3,3-DICHLOROBENZIDINE 84387 7235B00802 84387007 80 807 U 807 UJ | ug/kg iIC
/OA SwW8270C 3,3-DICHLOROBENZIDINE 84387 723CB00802 84387008 SO 813 U 813 UJ | uglkg 1IC
/0A SW8270C 3,3-DICHLOROBENZIDINE 84387 7238B00901 84387009 SO 777 U 777 UJ | ug/kg IC
/0OA SW8§270C 3,3-DICHLOROBENZIDINE 84387 7238B00801DL 84387009 SO 1550 U 1550 R ug/kg DL
{OA Sw8270C 3,3-DICHLOROBENZIDINE 84387 7235B00902 84387010 SO 788 9. 788 UJ | ug/kg IC
/OA Swaz270C 3-NITROANILINE 84387 7238B00901DL 84387009 SO 3760 U 3760 R ug/kg DL
/OA Sw8270C 4,8-DINITRO-2-METHYLPHENOL 84385 7235B00101 84385001 SO 1710 U 1710 UJ | ug/kg IC
/OA sSwW8270C 4,6-DINITRO-2-METHYLPHENOL 84385 723SB00102 84385002 SO 1830 U 1830 Ud | ug/kg IC
/OA SwW8270C 4,6-DINITRO-2-METHYLPHENOL 84385 7235B00201 84385003 SO 1760 U 1760 UJ | ug/kg IC
/OA Swa270C 4,6-DINITRO-2-METHYLPHENOL 84385 7235B00202 84385004 SO 1780 U 1780 Ud | ug/kg IC
IOA SwWa8270C 4,8-DINITRO-2-METHYLPHENOL 84385 7235B00301 84385005 SO 1830 U 1830 UJ | ug/kg IC
/OA SwWa8270C 4,6-DINITRO-2-METHYLPHENOL. 84385 723SB00302 84385006 SO 1810 U 1810 Ud | ug/ka IC
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Attachment 1 - Changed Qualifiers and Results
Zone E, AOC 723 Soil - Data Validation

VOA SWB8270C 4 .8-DINITRO-2-METHYLPHENOL 84385 7235B00401 84385007 SO 1730 U 1730 UJ ug/kg IC
VOA SW8270C 4,6-DINITRO-2-METHYLPHENOL 84385 7235B00402 84385008 SO 1760 U 1760 (ON; ug’kg IC
VOA Sw8270C 4,6-DINITRO-2-METHYLPHENOL 84385 7235B00501 84385009 SO 1800 U 1800 uJ ug/kg IC
JOA SwW8270C 4 ,6-DINITRO-2-METHYLPHENQL 84385 723CB00501 84385010 SO 1790 U 1780 udJ ug/kg [
VOA SwWa8a270C 4 6-DINITRO-2-METHYLPHENOL 84387 723SB00502 84387001 SO 1820 U 1820 UJ ug’kg IC
JOA SW8270C 4 68-DINITRO-2-METHYLPHENOL 84387 723SB00601 84387002 SO 1830 u 1830 uJ ug/kg IC
VOA swsaz70C 4,6-DINITRO-2-METHYLPHENOL 84387 723SB00602 84387003 SO 1790 U 1790 Ud ug/kg IC
VOA SW8270C 4,6-DINITRO-2-METHYLPHENOL 84387 723SB00701 84387004 SO 1910 U 1910 uUJ ug/kg IC
VOA Sw8270C 4,6-DINITRO-2-METHYLPHENOL 84387 7238B00702 84387005 SO 1840 U 1940 (UN] ug/kg IC
VOA Sw8270C 4,6-DINITRO-2-METHYLPHENOL 84387 723SB00801 84387006 S0 1930 U 1930 uJd ug/kg IC
VOA Sws270C 4,6-DINITRO-2-METHYLPHENOL 84387 723SB00802 84387007 SO 1860 U 1960 ud ug/kg IC
VOA SwWg270C 4,6-DINITRO-2-METHYLPHENOL 84387 723CB00802 84387008 SO 1870 u 1870 UJ ug/kg 1C
VOA SW8270C 4 ,6-DINITRO-2-METHYLPHENOL 84387 723SB00901 84387009 SO 1880 u 1880 uJ ug/kg IC
VOA SW8§270C 4 6-DINITRO-2-METHYLPHEMNOL 84387 723SB00201DL 84387009 SO 3760 U 3760 R ug/kg DL
VOA SW8270C 4,6-DINITRO-2-METHYLPHENOL 84387 72358800902 84387010 50 1910 u 1910 uJ ug/kg IC
VOA SwW8270C 4-BROMOPHENYL PHENYL ETHER 84387 723SB00901DL 84387009 S0 778 u 778 R ug/kg DL
VOA Sws8270C 4-CHLORO-3-METHYLPHENOL 84387 723SB00S01DL 84387009 SO 707 U 707 R ug/kg DL
/oA |SwB270C  |4-CHLOROANILINE 84387 |723SBO0SOTDL  |84387009 so | 778 | u | 778 | R |ugkg| DL
JOA Sw8270C 4-CHLOROPHENYL PHENYL ETHER 84387 723SB00S01DL 84387009 SO 778 U 778 R ug/kg DL
JOA SW8270C 4-NITROANILINE 84387 723SB00901DL 84387009 SO 3760 U 3760 R ug/kg DL
JOA Sws270C 4-NITROPHENOL 84387 7235B00901DL 84387009 SO 3760 r 3760 R ug/kg DL
JOA SwW8a270C ACENAPHTHENE ) 84387 723SB00201DL 84387009 SO 684 JD 684 R ug/kg DL
JOA Sw8g270C ACENAPHTHYLENE 84387 723SB00S01DL 84387002 SO 778 ] 778 R ug’/ky DL
JOA sSwsg270C ANTHRACENE ‘ 84387 723SB00%01DL 84387009 SO 967 D 967 R ugrkg DL
JOA SW8270C BENZO(a)ANTHRACENE 84387 723SB00901DL - 184387009 SO 3230 D 3230 R ug/kg DL
VOA SwW8270C BENZO(a)PYRENE 84387 723SB00901 84387009 80O 28600 = 2600 J ug/kg IS
JOA SW8270C BENZO(a)PYRENE 84387 [7233300901 DL 84387009 SO 2610 D 2610 R ug/kg DL
JOA SW8270C BENZO(b)FLUORANTHENE 84387 723SB00%01 84387009 SO 5450 E 5450 R ug/ky LR
. £ N %
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Attachment 1 - Cha
Zone E, AOC 72

Qalifiers and Results
. - Data Validation

VOA SW8270C BENZO(g,h,i)PERYLENE 84387 723SB00S01 84387009 SO 708 = 708 J ug/kg 1S

VOA Swg270C BENZO(g,h,i)PERYLENE 84387 723SB00901DL 84387009 SO 895 D 895 R ug/kg DL
VOA SwW8270C BENZO(K)FLUORANTHENE 84387 7238B00901 84387009 SO 389 U 389 UJd | ug/kg IS

VOA sSwsg270C BENZO(k)FLUORANTHENE 84387 723SB00901DL 84387009 SO 778 U 778 R ug/kg DL
VOA SW8270C Benzoic acid 84385 723SB00301 84385005 SO 1830 U 1830 Ud | ug/kg CC
VOA SW8270C Benzoic acid 84385 7238B00302 84385006 SO 1810 U 1810 UJ | ug/kg CcC
VOA Sw8270C Benzoic acid 84385 7235B00402 84385008 SO 1760 U 1760 UJ | ug/kg CcC
VOA SW8270C Benzoic acid 84385 723SB00501 84385009 SO 1800 U 1800 UJ | uglkg CC
VOA SW8270C Benzoic acid 84387 7235B00901DL 84387009 S0 3760 U 3760 R ug/kg DL
VOA Sw8270C Benzyl alcohol 84387 723SB00901DL 84387009 S50 778 U 778 R ug/kg DL
VOA SWg8270C BENZYL BUTYL PHTHALATE 84387 7238B00901DL 84387009 SO 778 8] 778 R ug/kg DL
VOA SwW8270C bis(2-CHLOROETHOXY) METHANE 84387 723SB00901DL 84387009 SO 778 U 778 R ug/kg DL
VOA SW8270C Bls(2-Chloroisopropyl)Ether 84387 723SB00S01DL 84387009 S0 778 U 778 R ug/kg DL
VOA Swa270C bis(2-ETHYLHEXYL) PHTHALATE 84385 723SB00101 84385001 SO 95.9 JB 354 U ug/kg BL
VOA SW8270C bis(2-ETHYLHEXYL) PHTHALATE 84385 7238800102 84385002 SO 91.3 JB 377 U ug/kg BL
VOA Swg270C bis(2-ETHYLHEXYL) PHTHALATE 84385 7235B00201 84385003 SO 160 JB 363 U ug/kg BL
VOA SW8270C bis(2-ETHYLHEXYL) PHTHALATE 84385 7238B00202 84385004 SO 89.4 JB 367 U ug/kg BL
VOA SW8270C bis(2-ETHYLHEXYL) PHTHALATE 84385 723SB00301 84385005 SO 101 JB 377 U ug/kg BL
vOA SW8270C bis(2-ETHYLHEXYL) PHTHALATE 84385 7238800302 84385006 SO 95.5 JB 374 U ug/kg BL
vOA SwW8270C bis(2-ETHYLHEXYL) PHTHALATE 84385 723SB00401 84385007 80 124 JB 358 U ug/kg BL
vOA Sws8270C bis(2-ETHYLHEXYL) PHTHALATE 84385 7238B00402 84385008 SO 96.6 JB 363 U ug/kg BL
vOA SW8270C bis(2-ETHYLHEXYL) PHTHALATE 84385 723CB00501 84385010 SO 143 JB 370 U ug/kg BL
vOA SW8270C bis(2-ETHYLHEXYL) PHTHALATE 84387 723SB00601 84387002 SO 90.1 J 379 U ug/kg BL
vOA SwW8270C bis(2-ETHYLHEXYL) PHTHALATE 84387 723SB00602 84387003 SO 85.2 J 369 U ug/kg BL
vOA Sw8270C bis(2-ETHYLHEXYL) PHTHALATE 84387 723SB00701 84387004 SO 99 J 394 U ug/kg BL
/OA SW8270C bis(2-ETHYLHEXYL) PHTHALATE 84387 723SB00702 84387005 S0 104 J 400 U ug/kg BL
/OA SW8270C bis{2-ETHYLHEXYL) PHTHALATE 84387 723CB00802 84387008 80 131 J 407 U ug/kg BL
JOA SW8270C bis(2-ETHYLHEXYL) PHTHALATE 84387 7235B00901 84387009 SO 186 J 389 U ug/kg BL
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Attachment 1 - Changed Qualifiers and Results

Zone E, AOC 723 Soil - Data Validation

VOA SW8270C bis(2-ETHYLHEXYL) PHTHALATE 84387 7235B00901DL 84387009 SO 271 JO 271 R ug/kg DL
JOA  |SW8270C  |bis(2-ETHYLHEXYL) PHTHALATE 84387  |723SB009OZ 84387010 SO | 109 | J | 304 | U | ugka| BL
JOA  |SW8270C  |CARBAZOLE 84387  |723SB00GO1 84387009 SO | 515 | = | 515 | J |ugka| IS
JOA  |SW8270C  |CARBAZOLE 84387 |723SBO000IDL  |84387009 so | 510 | oo | 510 | R |ugka| DL
JOA  |SWB270C  |CHRYSENE 84387 |723SBO09OTDL  |84387009 SO | 2000 | D | 2000 | R | ugkg | DL
}/OA SW8270C DIBENZ(a,h)ANTHRACENE 84385 723SB00101 84385001 SO 354 U 354 uJ ug/kg IC
JOA  |SW8270C  |DIBENZ(a,h)ANTHRACENE 84385 |723SB00102 84385002 so | 377 | u | ar7 | w | ugkg | Ic
JOA  |SW8270C  |DIBENZ(ah)ANTHRACENE 84385  |723SB00201 84385003 SO | 363 | U | 363 | UJ | ugkg | IC
VOA  |swe270C  |DIBENZ(ah)ANTHRACENE 84385  |723SB00202 84385004 so | 367 | U | 387 | U | ugkg| IC
VOA  |swe270C  |DIBENZ(a,h)ANTHRACENE 84385 |723SB00301 84385005 so | 377 | u | 317 | u | uamg | 1
/OA  |SW8270C  |DIBENZ(a,h)ANTHRACENE 84385  |723SB00302 84385006 SO | 374 | U | 374 | W | ughg | IC
VOA  |sws270C _ |DIBENZ(ahANTHRACENE 84385  |723SB00401 84385007 SO | 358 | U | 358 | UJ | ugkg | IC
JOA  |sws270C  |DIBENZ(a,h)ANTHRAGENE 84385  |723SB00402 84385008 so | 363 | u | 363 | u |uwkg| IC
JOA  |SW8270C  |DIBENZ(ah)ANTHRACENE 84385 |723SB00501 84385009 so | 372 | u | 372 | s |ukg| 1C
JOA  [SW8270C  |DIBENZ(a,hi)ANTHRACENE 84385 |723CB00S01 84385010 so | 370 | u | 370 | Ul | ugkg | 1C
JOA  |SW8270C  |DIBENZ(a,h)ANTHRACENE 84387  |723SB00502 84387001 so | 375 | u | 375 | w | ugmg | 1c
/OA  |sws270C  |DIBENZ(ah)ANTHRACENE 84387  |723SB006O1 84387002 so | 379 | U | are | us | ugkg| IC
JOA  |SW8270C  |DIBENZ(a,h)ANTHRACENE 84387  |723SB00602 84387003 SO | 369 | U | 3689 | UJ | ugkg | IC
JOA  |sws270C  |DIBENZ(a,h)ANTHRACENE 84387  |723SB00701 84387004 SO | 304 | U | 394 | UJ | uakg | IC
/OA  |SW8270C  |DIBENZ(a,nJANTHRACENE 84387  |723SB00702 84387005 SO | 400 | U | 400 | us {ugkg | 1C
JOA  |Sw8270C  |DIBENZ(ah)ANTHRACENE 84387  |7235B008O1 84387006 so | 398 | v ] 398 | w |ugmg| 1C
JOA  |Sw8270C  |DIBENZ(a,h)ANTHRACENE 84387  |723SB00802 84387007 SO | 404 | U | 404 | W | ugkg | IC
JOA  |SW8270C  |DIBENZ(ah)ANTHRACENE 84387  |723CB00802 84387008 SO | 407 | U | 407 | Ul | ugkg | IC
JOA  |SW8270C  |DIBENZ(a,h)ANTHRACENE 84387  |723SB00901 84387009 SO | 389 | U | 389 | UJ | ugkg | IC.IS
JOA  |sw8270C  |DIBENZ(ah)ANTHRACENE 84387 |723SB00SO1DL  |84387009 so | 778 | U | 778 | R | ugkg| OL
JOA  |sws270C  |DIBENZ(a,n)ANTHRACENE 84387  |723SB00902 84387010 so | 304 | U | 304 | us |ugkg| 1C
vOA Sws8270C DIBENZOFURAN 84387 723SB00901DL 84387009 SO 255 JD 255 R ug/kg DL
JOA  |SW8270C  |DIETHYL PHTHALATE 84387  |723SBO0901DL 84387009 so | 778 1 u | 778 | R | ugkg | DL
j Pagi j11 ]




£ Attachment 1 - Chan Qualifiers and Results
Zone E, AOC 72 - Data Validation

VOA SW8270C DIMETHYL PHTHALATE 84387 7238B00901DL  |84387009 SO 778 U 778 R ug/kg DL
VOAi SW8270C Di-n-BUTYL PHTHALATE 84387 723SB00801DL 84387009 SO 778 U 778 R ug/kg DL
VOA Sws270C DI-n-OCTYLPHTHALATE 84387 7235B00901DL (84387009 SO 778 {9 778 R ug/kg DL
VOA §W8270C Diphenylamine 84387 723SB00901DL  |84387009 SO 778 U 778 R ug/kg DL
VOA Sw8270C FLUORANTHENE 84387 723SB00901DL  |84387009 SO 4850 D 4850 R ug’kg DL
VOA §wW8270C FLUORENE 84387 7238B00901DL 84387009 SO 467 JD 4867 R ug/kg DL
VOA SW8270C HEXACHLOROBENZENE 84387 723SB00901DL  |84387009 SO 778 U 778 R ug’kg DL
VOA SW8§270C HEXACHLOROBUTADIENE 84387 7235B00901DL 84387009 18] 778 U 778 R ug/kg DL
VOA SW8270C HEXACHLOROCYCLOPENTADIENE 84387 723SB00901DL  {84387009 SO 778 U 778 R ug/kg DL
VOA SwW8270C HEXACHLOROETHANE 84387 723SB00901DL 184387008 SO 778 U 778 R ug/kg DL
VOA SW8270C INDENO(1,2,3-c,d)PYRENE 84385 723SB0010A 84385001 S0 354 U 354 UJ | uglkg 1C
VOA Swg270C INDENO(1,2,3-¢,d)PYRENE 84385 7238800102 84385002 SO 377 U 377 UJ | uglkg IC
VOA 8w8270C INDENO(1,2,3-¢c,d)PYRENE 84385 7238B00201 84385003 SO 363 U 363 UJ | ug/kg IC
VOA SW8270C INDENO(1,2,3-c,d)PYRENE 84385 7238800202 84385004 SO 367 U 367 UJ | ugikg IC
VOA Sws270C INDENO(1,2,3-¢,d)PYRENE 84385 723SB00301 84385005 SO 412 = 412 J ug/kg iIC
VOA SW8270C INDENO(1,2,3-c,d)PYRENE 84385 7238B00302 84385008 SO 61.2 J 61.2 J ug/kg IC
/OA SW8270C INDENO(1,2,3-¢,d)PYRENE 84385 723SB00401 84385007 SO 67.1 J 67.1 J ug/kg IC
JOA Swg270C INDENC(1,2,3-c,d)}PYRENE 84385 7235B00402 84385008 SO 91.9 J 91.9 J ug/kg IC
JOA SW8270C INDENO(1,2,3-c,d)PYRENE 84385 7238B00501 84385009 SO 372 U 372 UJ | ug/kg IC
JOA Sws8270C INDENQ(1,2,3-c,d)PYRENE 84385 723CB00501 843865010 SO 103 J 103 J ug/kg IC
/JOA SwW8270C INDENO(1,2,3-c,d)PYRENE 84387 723SB00502 84387001 SO 874 Jr 87.4 J ug/kg IC
/OA SwW8270C INDENQ(1,2,3-c,d)PYRENE 84387 723SB00601 84387002 SO 776 J 77.6 J ug/kg IC
JOA SW8270C INDENO(1,2,3-¢,d}PYRENE 84387 723SB00602 84387003 SO 167 J 167 J ugrkg 1C
/OA sSwag270C INDENQ(1,2,3-c,d)PYRENE 84387 7235B00701 84387004 80 254 J 254 J ug/kg IC
/OA sSwsa270C INDENO(1,2,3-¢,d)PYRENE 84387  |723SB00702 84387005 SO 163 J 163 J ug/kg IC
JOA sSw8270C INDENQ(1,2,3-¢,d)PYRENE 84387 7235B00801 84387006 SO 580 = 680 J ug/kg IC
/OA Sw8270C INDENOQ(1,2,3-¢c,d)PYRENE 84387 7235B00802 84387007 SO 486 = 486 J ug/kg IC
JOA SwW8270C INDENO(1,2,3-¢,d)PYRENE 84387 723CB00802 84387008 SO 102 J 102 J ug/kg IC
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Attachment 1 - Changed Qualifiers and Results
Zone E, AOC 723 Soil - Data Validation

VOA SW8270C INDENO(1,2,3-¢,d)PYRENE 84387 7235800901 84387009 SO 714 = 714 J ug/kg IC, IS
VOA SW8270C INDENO(1,2,3-c,d)PYRENE 84387 |723SB00S01DL  {84387009 SO 906 D 906 R ug/kg DL
VOA SwW8270C INDENO(1,2,3-c,d)PYRENE 84387 |7235B00902 84387010 SO 181 J 181 J ug/ky IC
VOA Swsg270C ISOPHORONE 84387 723SB00901DL 84387009 SO 778 U 778 R ug/kg DL
VOA SwW8270C m,p-Cresols 84387 |723SB00901DL 84387009 S0 778 U 778 R ug/kg DL
VOA SwW8270C NAPHTHALENE 84387 |723SB00901DL 84387009 SO 250 JD 250 R ug’/kg DL
VOA Swa8270C NITROBENZENE 84387 723SB00801DL 84387009 SO 778 u 778 R ug/kg DL
VOA Swa270C N-NITROSODI-n-PROPYLAMINE 84387 723SB00901DL 84387009 SO 778 u 778 R ug/kg DL
VOA SW8270C PENTACHLOROPHENOL 84387 723SB00901DL  |84387008 SO 3760 U 3760 R ug/kg DL
VOA sw8270C PHENANTHRENE 84387 723SB00S01DL (84387009 SO 4430 D 4430 R ug/kg DL
VOA Sw8270C PHENOL 84387 723SB0O0901DL  |84387009 SO 778 U 778 R ug/kg DL
VOA Swaz270c PYRENE 84385 723SB00401 84385007 SO 185 J 185 J ug/kg cC
VOA Sw8270C PYRENE 84385 723CB00501 84385010 80 157 J 157 J ug/kg CcC
VOA SwW8a270C PYRENE 84387 723SB00901 84387009 SO 5480 E 5480 R ug/kg LR
DA SW82608B 1,1,2,2-TETRACHLOROETHANE 84385 |7235B00401 84385007 S0 5.1 U 5.1 UJ | ug/kg IS
DA SW8260B 1,1-DICHLOROETHENE 84385 7238800202 84385004 SO 5.9 = 5.9 J ug/kg SS
CA Sw8§260B 1,2,3-Trichlorobenzene 84385 7235B00401 84385007 SO 5.1 U 5.1 ud | ug/kg IS
JA Sw82608 1,2,3-Trichlorobenzene 84387  |723SB00902 84387010 SO 47 U 4.7 UJ | ug/kg MS
OA SW8260B 1,2,4-TRICHLOROBENZENE 84385  |723S5B00401 84385007 SO 5.1 u 5.1 Ud | ug/kg IS
OA SwWa82608 1,2,4-TRICHLOROBENZENE 84387 7235B00902 84387010 SO 47 u 4.7 UJ | ug/kg MS
OA S$wW8260B 1,2-DICHLOROBENZENE 84385 7238B00401 84385007 SO 5.1 wr 5.1 UJ | ug/kg IS
OA Sw8260B 1,2-DICHLOROBENZENE 84387 723SB00902 84387010 S0 4.7 U 4.7 UJ | ugrkg MS
OA Swa260B 1,3-DICHLOROBENZENE 84385 7235B00401 84385007 SO 5.1 u 5.1 UJ | ug/kg IS
OA SwW8260B 1,3-DICHLOROBENZENE 84387 723SB00902 84387010 SO 4.7 u 4.7 Ud | uglkg MS
DA SwW8260B 1,4-DICHLOROBENZENE 84385 7235B00401 84385007 SO 5.1 u 5.1 UJ | ug/kg IS
OA Sw8260B 1,4-DICHLOROBENZENE 84387 |7235B00802 84387010 SO 4.7 u 4.7 UJ | ugrkg MS
OA Swa8a260B 2-Chlaroethyl vinyt ether 84387 7235800502 84387001 SO 8.3 u 9.3 UJ | uglkg cc
DA Sw82608 2-Chloroethyl viny! ather 84387 7235B00601 84387002 SO 10 U 10 UJ | ug/kg CcC

. -
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Attachment 1 - Chang  Yualifiers and Results

Ay,

% Zone E, AOC 72¢ - Data Validation
OA SW8260B 2-Chloroethyl vinyl ether 84387 7235B00602 84387003 SO 10 u 10 UJ | ug/kg cC
OA SwW8260B 2-Chloroethyl vinyl ether 84387 7238800701 84387004 SO 9.2 u 8.2 uJ ug/kg CcC
OA SW82608 2-Chloroethyl vinyl ether 84387 7235800702 84387005 SO 9.5 u 8.5 UJ | uglkg CcC
0A SW8260B 2-Chloroethyl vinyl ether 84387 7235B00801 84387006 SO 9.6 u 9.6 uJ ug’kg cC
QA SW8260B 2-Chloroethyt vinyl ether 84387 723SB00802 84387007 S0 10.5 U 10.5 uJ ug/ky cC
OA SwWg260B 2-Chloroethyl vinyl ether 84387 723CB00802 84387008 SO 9.8 u 9.8 U ug/kg cC
OA SW8260B 2-Chloroethyl vinyl ether |84387 723SB00201 84387009 SO 9.8 u 9.8 uJ | ugkg cC
OA sSwa260B 2-Chlorosthyl vinyl ether 84387 7235B009002 84387010 SO 9.5 u 9.5 uJ ug’kg | CC, MS
OA SwWa260B ACETONE 84385 7238B00202 84385004 SO 8.7 J 8.7 J ug/kg S8
OA SW8260B BROMCFORM 84385 723SB00401 84385007 SO 5.1 U 5.1 uJ | ugtkg IS
OA SW8260B STYRENE 84387 7238B00902 84387010 SO 4.7 U 4.7 Ud | ua/kg MS
OA SW82608B TRICHLOROETHYLENE (TCE) 84385 723SB00101 84385001 SO 29 = 29 J ug/kg S8
OA SW8260B TRICHLOROETHYLENE (TCE) 84385 7235800201 84385003 SO 6.9 = 6.9 J ug/kg SS
OA SW8260B TRICHLOROETHYLENE (TCE) 84385 7238800202 84385004 SO 15.3 = 15.3 J ua/kyg S8
OA SW8260B TRICHLOROETHYLENE (TCE) 84385 723SB00302 84385006 SO 31.6 = 31.6 J ug’kg S8
OA SW8260B Vinyl acetate 84387 723SB00902 84387010 SO 9.5 u 9.5 R ug/kg MS
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MEMORANDUM CH2MHILL

Data Validation Summary - Charleston Naval
Complex - Zone E, AOC 723, Groundwater

T0: Sam Naik/CH2M HILL/ATL

FROM: Amy Juchem/CH2M HILL/GNV *
Herb Kelly/CH2M HILL/GNV

DATE: January 26, 2004

The purpose of this memorandum is to present the results of the data validation process for
the groundwater samples collected in Zone E, AOC 723. The samples were coliected on
QOctober 16, 2003.

The specific 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 General Engineering Laboratories, Inc., in Charleston, South
Carolina, for the following analyses: SW-846 8260 Volatile Organic Compounds (VOC),
SW-846 8270 Semivolatile Organic Compounds (SVOC), and Metals following SW-846
6010/7000 Series methodology.

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

@1 lists the changes in data qualifiers, due to the validation process.
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DATA QUALITY EVALUATION SUMMARY

The following primary flags were used to qualify the data:

[=] 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

2C Second Column Confirmation

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

ZE_AOC_723_GW_DV_Summary_040126 2
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Table 1 - Chemical Analytical Methods - Field and Quality Control Samples

¥
DATA QUALITY EVALUATIO‘

LJARY

100208 |FIELDQC 723TWOO N1 100208001 waQ TB 10/16/03 X

100208 |FIELDQC 723EWQ01N1 100208002 wQ EB 10/16/03 X X

100208 [E723GW001 | 723GWO01N1 100208003 WG N 10/16/03 X X

100208 |E723GW01D | 723GWO1DN1 100208004 WG 10/16/03 X X

100208 |E723GWO01D - |723GWO01DN1RE | 100208004 WG LR RE 10/16/03 X

100208 |E563GW004 |563GWO004N1 100208005 WG N 10/16/03 X X X X
100208 |E563GWO004 |563GWO004N1DL | 100208005 WG LR DL 10/16/03 X

100208 |E563GW004 | 563HWO04N1 100208006 WG FD 10/16/03 X X X X
100208 |E563GWO004 |563HWQ04N1DL 100208006 WG LR DL 10/16/03 X

100208 |E563GWO04D |563GWO04DN1 100208007 WG N 10/16/03 X X X X
100208 (E563GW04D |563GWO04DN1DL {100208007 WG LR DL 10/16/03 X

100208 |E569GW005 | 569GWO05N1 100208008 WG N 10/16/03 X X

100208 |ES69GW0SD |569GWO5DN1 100208009 WG N 10/16/03 X X

100208 |LABQC 1200510878 1200510878 waQ LB X

100208 LABQC 1200510879 1200510879 wa BS X

100208 |E723GW001 723GW001N1MS | 1200510880 wQ MS 10/16/03 R X

100208 |E723GWO001 723GWO001N1SD (1200510881 wQ SD 10/16/03 ¥ X

100208 |LABQC 1200511460 1200511460 wQ LB X
100208 |LABQC 1200511461 1200511461 waQ BS X
100208 |E723GWO001 |723GWO0TNTIMS  |1200511462 wa MS 10/16/03 X
100208 |E723GW001 |723GWO01IN1SD  [1200511463 waQ SD 10/16/03 X
:00208 LABQC 1200511957 1200511957 wQ J LB X
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DATA QUALITY EVALUATION SUMMARY

WG - Grdundwater
WQ — Water QC Sample

SAMPLE TYPE CODE

BS - Blank Spike

EB - Equipment Blank

TB — Trip Blank

N - Native Sample

FD - Field Duplicate

LB - Laboratory Blank

LR - Laboratory Replicate
MS — Matrix Spike

S0 - Matrix Spike Duplicate

LR Type CODE

DL - Dilution

RE - Re-extract and/or re-analysis
ANALYSIS CODE

VQC ~ Volatile Organic Compounds
SVOC - Semivolatile Organic Compounds

100208 |LABQC 1200511958 1200511958 wQ BS X
100208 |E723GWO001 |723GWO00TN1MS | 1200511859 wQ MS 10/16/03 X
100208 |E723GW001 |723GWO0TN1SD | 1200511960 wWQ SD 10/16/03 X
100208 |LABQC 1200513662 1200513662 waQ LB X
100208 |(LABQC 1200513663 1200513663 WQ BS X
100208 |(LABQC 1200516325 1200516325 WwQ LB X

100208 |LABQC 1200516326 1200516326 WwQ BS X ]
100208 | E723GW001 723GWOMINIMS | 1200516327 waQ MS 10/16/03 X

100208 |[E723GWQ01 |723GWO01N1SD | 1200516328 wQ SD 10/16/03 X

100208 |(LABQC 1200516723 1200516723 WwQ LB X

100208 |LABQC 1200516724 1200516724 waQ BS X

MATRIX CODE

ZE_AT7 723_GW_DV_SUMMARY_040126




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.

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

¢ Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples — Spike recovery is used to
evaluate potential matrix interferences, as well as accuracy. Precision information is also
determined by calculating the reproducibility between the recoveries of each spiked
parameter.

* TField 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.

e 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.
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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 below.

» Acetone was detected in the equipment blank, 723EW001N1, in SDG 100208 at 4.2 ug/L.
Acetone was not detected in any of the field samples. Therefore, no flags were applied.

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
i below.

TABLE 2
Surrogate, MS/MSD, and LCS Recoveries Out of QC Limits: VOC
Charfeston Naval Complex, Zone E, AOC 723, Charleston, SC

100208 723GWO001N1 | 2-Chloroethyl vinyl ether o*/0 70-130 723GWO01N1 Detects-J, non- | -
MS/MSD detects-R
100208 1200516326 2-Chiloroethyl vinyl ether 298* 70-130 100208001, Detects only - J
LCS 100208002,
100208003,
{ { 100208004,
i 100208005,
100208006
100208007
100208 1200516724 2-Chioroethyl vinyl ether 270" 70-130 100208008, Detects only - J
LCS 100208009,
1002080050L,
100208006DL,
J 1002080070DL
* - out of control limits

Initial and Continuing Calibration Criteria

All initial calibration criteria and continuing calibration criteria were met, except as listed in
[
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DATA QUALITY EVALUATION SUMMARY

TABLE 3
Exceptions to Initial Calibration Criteria and Gontinuing Calibration Criteria: VOG
Charleston Naval Complex, Zone E, AOC 723, Charleston, SC

2-Chloroethyl vinyl ether

i

VOA1-ICAL-09/25/03, 1751 Chlocromethane R?=0.983 100208 — All
2-Chloroethyl vinyl ether 0.019 Ave RRF
VOA1-CCAL-10/28/03, Acetone 23.4% high 100208001, 100208002,
0852 100208003, 100208004,
Carbon tetrachloride 28.8% high 100208005, 100208006
- ) 100208007
2-chloroethy! vinyl ether 198.0% high
O-Xylene 20.7% high
Styrene 22.6% high
VOA1-CCAL-10/29/03, Acetone 21.5% high 100208008, 100208009,
0807 100208005DL,
Carbon tetrachloride 23.4% high 100208006DL,
100208007DL

171.0% high

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

¢ When the percent difference (%D) was high in the continuing calibration standards,
detected compounds were flagged “J”, as estimated. Non-detected compounds were not

flagged.

¢ When the Average Relative Response Factor (RRF) was low in the initial calibration,
detected compounds were flagged “]”, and non-detected compounds were flagged “UJ”,

as estimated.

¢ When the percent Relative Standard Deviation (%RSD) or correlation coefficient (R?) 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.

Semivolatile Organic Compounds (SVOC) Analyses

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

Holding Times

All holding times were met except for sample 100208004RE (723GWO01DN1RE). This sample
was re-extracted 1 day beyond the 7 day holding time. The sample was re-extracted due to
low surrogate recovery in the original analysis. The surrogate recovery did not cause
flagging in the original sample, therefore, the re-extracted analysis was not used. No flags

were applied.
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DATA QUALITY EVALUATION SUMMARY

Blanks
The SVOC target parameters detected in blank samples are listed below.

» Naphthalene was detected in the method blank associated with sample
723GWO1DNIRE in SDG 100208. The analytical results of this re-extract were not used
in favor of the original sample analysis. Therefore, no flags were applied to the re-
extract for blank contamination.

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
below.

» Surrogate 2-fluorophenol was recovered below criteria at 18% with limits of 21-110%, in
sample 723GWO01DN1. All other surrogates were within criteria. No flags were applied.

Initial and Continuing Calibration Criteria

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

TABLE 4
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: SVOC
Charleston Naval Complex, Zone E, AOC 723, Charfeston, SC

MSD2-ICAL-09/28/03, 1817 m-Nitroaniline R?=0.986 100208 — All
p-Nitroaniline R?=0.986
MDS2-CCAL-10/21/03, Hexachlorocyclopentadiene 31.6% high 100208002, 100208003,
1951 100208004, 100208005,
Indeno(1,2,3-cd)pyrene 22 9% low 100208006, 100208008,
100208009
Dibenzo(a,h)anthracene 21.5% low
Benzo{g,h,l)perylene 28.1% low
o-Nitroaniline 21.1% high
Carbazole 28.2% high
MSD2-CCAL-106/22/03, o-Nitroaniline 21.3% high 100208007
1054
3,3"-Dichlorobenzidine 20.1% high
Carbazole 26.2% high
MSD2-CCAL-10/24/03, Benzoic acid 22.7% low 100208004RE
1953
Hexachlorocyclopentadiene 24.0% high
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DATA QUALITY EVALUATION SUMMARY

TABLE 4
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: SVOC
Charleston Naval Complex, Zone E, AOC 723, Charleston, SC

MSD2-CCAL-10/24/03, Pyrene 23.0% high * 100208004RE
1953 i

Benzo(k)fluoranthene 21.8% high

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

»  When the percent Relative Standard Deviation (%RSD) or correlation coefficient (R?) was
out in the initial calibration, all associated samples were qualified. Detected compounds
were flagged “]” and non-detected compounds were flagged “UJ”, as estimated.

» When the percent difference (%D} was high in the continuing calibration standards,
detected compounds were flagged “]”, as estimated. Non-detected compounds were not
flagged.

¢ When the percent difference (%D) was low in the continuing calibration standards,
detected compounds were flagged “J” and non-detected compounds were flagged “UJ”,
as estimated.
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DATA QUALITY EVALUATION SUMMARY

Inorganic Parameters

Quality Control Review

The following list represents the QA /QC measures that are typically reviewed during the
data quality evaluation procedure for inorganic parameters. >

e 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.

e 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.

e 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.

e ICP Interference Check Sample — This sample verifies the lab’s interelement and
background correction factors.

e Initial Calibration Verification — This parameter ensures that the instrument is capable
of producing acceptable quantitative data for the target analyte list to be measured.

e 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.

e ICP Serial Dilution — The serial dilution of samples quantitated by ICP determines
whether or not significant physical or chemical interferences exist due to the sample
matrix.

ZE_AOC_723 GW_DV_SummaRY_040126 10
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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 S

Blank Contamination: Metals

Charleston Naval Complex, Zone E, AOC 723, Charleston, SC

100208 cce CCB |Antimony 113 pg/l 56.5 ug/L
100208 CCB CCB !Arsenic 3.96 ug/L 19.8 pg/l.
100208 CcCB CCB |Barium 0.702 pg/L 3.51 pg/l
100208 CCB CCB Beryllium 0.332 pg/L 1.66 pg/i
100208 cCB CCB |Calcium 23.7 ug/L 118.5 ug/L
100208 CcCB CCB [Copper 5.58 ng/l 27.9 pg/L
100208 CCB CCB |Lead 2.26 ug/t 11.3 pglt
100208 CCB CCB |Nickel 464 pg/L 232 ugiL
100208 ccB CCB |Potassium 53.5 pgiL 267.5 pg/L
100208 CCB CCB |Selenium 4.63 pg/L 23.15 pg/L
100208 CCB CCB |Silver 2.48 pg/L 12.4 g/l
100208 CCB CCB [Sedium 444 ug/l 222 gl
100208 CCB CCB (Thallium 8.6 ug/L 43 ug/t
100208 | 1200510878 | 1200510878 LB  Antimony 5.55 pg/l 27.75 pg/L
100208 | 1200510878 : 1200510878 LB  [Arsenic 2.9 ug/t 14.55 ng/L
100208 | 1200510878 | 1200510878 LB |Calcium 149 ng/L 74.5 pglL
100208 | 1200510878 | 1200510878 LB iCopper 3.85 pg/L 19.25 pg/l
100208 | 1200510878 | 1200510878 LB  Potassium 288 ug/L 144 pg/t
100208 | 723EW001N1 | 100208002 EB |Barium** 209 ug/L 104.5 pg/l**
100208 | 723EW001N1 | 100208002 EB |Calcium** 206000 | pg/L 103000 ugft**
100208 | 723EW001N1 | 100208002 EB {Copper** 3.18 uo/l 15.9 pgi =
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DATA QUALITY EVALUATION SUMMARY

TABLE S
Blank Contamination: Metals
Charleston Naval Complex, Zone E, AOC 723, Charleston, SC

100208 | 723EWO001N1 | 100208002 | EB  |Magnesium** 2130 | gl 10650 pg/L**
100208 | 723EW001N1 | 100208002 | EB |Manganese** 201 | pgiL 10.05 pg/L*
100208 | 723EWO001N1 | 100208002 | EB  |Potassium** 24500 | g/l 12250 pg/L**
100208 | 723EW001N1 | 100208002 { EB |Sodium** 10600.0 | g/l 53000 pg/L**

** Results from equipment blank 723EW001N1 (100208002) were not used to qualify data for
blank contamination. Potable water was used for the equipment blank sample, therefore the
results were considered to be anomalous and not consistent with analyte levels typically
found in equipment blank samples.

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 &

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

e Aluminum was recovered in the MS/MSD samples in SDG 100208 at 120.8% and
126.4%, respectively, with limits of 80-120%. All aluminum detects were qualified as
estimated, ‘J". Non-detects were not flagged.

Field Duplicate Samples

All Field Duplicate Samples were within acceptable quality control limits, except as noted in
Ih% 1 below. No flags are applied due to Field Duplicate precision.
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DATA QUALITY EVALUATION SUMMARY

TABLE §
Field Duplicate RPDs Out of QC Limits: Metals
Chareston Naval Complex, , Zone E, AOC 723, Charleston, SC

100208 563GWO04N1 / Aluminum 2360 ug/L 7120 ug/L 100.4* 20

563HWO04N1
Iron 3450 ug/L 10800 ug/L 103.2* 20

* - out of contro! limits

Rejected Data

The majority of rejected data were associated with re-runs and dilutions (there can only be a
single valid result per parameter per sample). However, there was one result qualified as
"R", rejected, due to associated QC parameters out of criteria as discussed above, such that
there is not a valid result for that parameter in that sample. The rejected data is summarized

below.

TABLE7
Data Quafification Summary: Rejected Data
Charleston Naval Complex, Zone H, Charleston, SC

100208} 723GWO01N1 VOA 2-Chloroethy! viny! ether 10 u 10 R |pg/L | MS
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DATA QUALITY EVALUATION SUMMARY

Conclusion

A review of the analytical data submitted regarding the investigation of Zone E, AOC 723 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.

As discussed above, there was a specific result that was rejected, in which the data cannot be
used. With the exception of this result, the validation review demonstrated that the
analytical systems were generally in control and the data can be used in the decision making

process.
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Attachment 1 - Chang'
Zone E, AQC 723 Gr

Jualifiers and Results
iater - Data Validation

IETAL SWe60108 ALUMINUM 100208 |{723GWO01N1 100208003 WG 1810 N 1810 J ug/L MS
ETAL SW60108 ALUMINUM 100208 |723GWO1DN!1 100208004 WG 423 N 423 J ug/L MS
IETAL Sw6010B ALUMINUM 100208 |563GWOO04N1 100208005 WG 2360 N 2360 J ug/L MS
IETAL SWe010B ALUMINUM 100208 |563HWO004N1 100208006 WG 7120 N 7120 J ug/L MS
IETAL SW60108 ALUMINUM 100208 1563GWO04DN1 100208007 WG 393 N 393 J ug/L MS
IETAL SW60108B ALUMINUM 100208 |569GWOOSN1 100208008 WG 592 N 592 J ug/L MS
IETAL SW6010B ANTIMONY 100208 |723GWO01N1 100208003 WG 6.65 B 8.65 J ug/L B
[ETAL SW60108 ANTIMONY 100208 |563GWO04DN1 100208007 WG 5.23 B 5.23 U ug/L BL
IETAL SW6010B ANTIMONY 100208 |568GWOO5N1 100208008 WG 4.31 B 4.31 U ug/L BL
ETAL SW6010B ARSENIC 100208 723GWO01N1 100208003 WG 3.72 B 3.72 U ug/L. BL
ETAL SwW60108 ARSENIC 100208 {563GW004N1 100208005 WG 2.47 B 2.47 U ug/L BL
ETAL SW60108 ARSENIC 100208 |563HWO004N1 100208006 WG 9.31 B 9.31 ¥ ug/l BL
ETAL SWe6010B ARSENIC 100208 |563GWO04DN1 100208007 WG 7.89 B 7.89 U ug/L BL
ETAL SW6010B BARIUM 100208 |723GWOO01N1 100208003 WG 26.2 B 26.2 J ug/L B
ETAL SW5010B BARIUM 100208 [723GWOD1DN1 100208004 WG 17.1 B 17.1 J ug/L B
ETAL SWe0108 BARIUM 100208 |563GWO04N1 100208005 WG 14.1 B 14.1 J ug/L IB
ETAL SW6010B BARIUM 100208 |563HWO004N1 100208006 WG | . 251 B 251 J ug/L B
ETAL SW6010B BARIUM 100208 |563GWO04DN1 100208007 WG 16.4 B 16.4 J ug/l 1B
ETAL Swe6010B BARIUM 100208 |569GWOO5N1 100208008 WG 21.3 B 21.3 J ug/L B
ETAL SW6010B BARIUM 100208 |569GWO5DN1 100208009 WG 20.3 B 20.3 J ug/L IB
ETAL SW6010B BERYLLIUM 100208 |723GWOO01N1 100208003 WG 0.321 Br | 0.321 U ug/L BL
ETAL SW80108 BERYLLIUM 100208 |563HWO004N1 100208006 WG 0.466 B 0.466 U ug/L BL
ETAL SW6010B BERYLLIUM 100208 |569GWOO5N1 100208008 WG 0.647 B 0.647 U ug/L BL
ETAL SW60108 CHROMIUM, TOTAL 100208 |723GWO01N1 100208003 WG 3.25 B 3.25 J ug/L B
ETAL SW6010B CHROMIUM, TOTAL 100208 {723GWO01DN1 100208004 WG 3.33 B 3.33 J ug/L I8
ETAL SwW60108 CHROMIUM, TOTAL 100208 |563GW004N1 100208005 WG 4.96 B 4.96 J ug/L 1=}
STAL SW60108 COBALT 100208 |723GWO01N1 100208003 WG 5.87 B 5.87 J ug/L IB
STAL SW6010B COBALT 100208 |563GWO04N1 100208005 WG 6.18 B 6.19 J ug/L 18 4‘
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Attachment 1 - Changed Qualifiers and Results
Zone E, AOC 723 Groundwater - Data Validation

ETAL SW6e010B COBALT 100208 |563HWO04N1 100208006 WG 6.67 B 6.67 N ug/L IB
\ETAL Sw60108 COBALT 100208 {569GWO005N1 100208008 WG 9.7 B 8.7 J ug/L B
ETAL SW6010B COPPER 100208 {723GWO01N1 100208003 WG 3.85 B 3.95 U ug/L BL
ETAL SW60108 COPPER 100208 |{723GWO1DN1 100208004 WG 3.84 B 3.84 U ug/L BL
ETAL SW6010B COPPER 100208 [563GWO004N1 100208005 WG 6.42 B 6.42 U ug/L BL
ETAL SwW6010B COPPER 100208 |563HWOO04N1 100208006 WG 9.45 B 9.45 U ug/L BL
ETAL SW6010B COPPER 100208 ({563GW04DN1 100208007 WG 3.53 B 3.53 U ug/L BL
ETAL Sw6010B COPPER 100208 |569GWO005N1 100208008 WG 7.72 B 7.72 U ug/L BL
ETAL Swe010B COPPER 100208 {569GWO5SDN1 100208009 WG 3.74 B 3.74 U ug/L BL
ETAL SwWe010B LEAD 100208 1563GWO004N1 100208005 WG 2.35 B 2.35 U ug/L BL
ETAL Swe010B LEAD 100208 [563HWO004N1 100208006 WG 7.74 = 7.74 U ug/L BL
ETAL Swe60108 MAGNESIUM 100208 |723GWO001N1 100208003 WG 3310 B8 3310 J ug/L B
ETAL Swe60108 MAGNESIUM 100208 |563GWO004N1 100208005 WG 3720 B 3720 J ug/L IB
ETAL SW60108 MAGNESIUM 100208 [563HWO04N1 100208006 WG 4370 B 4370 J ug/L B
ETAL SW6010B MAGNESIUM 100208 |569GWOO5N1 100208008 WG 3190 B 3190 J ug/L B
[ETAL SW6010B MANGANESE 100208 |723GWO1DN1 100208004 WG 4.61 B 4.61 J ug/L 1B
[ETAL SwW6010B NICKEL 100208 |723GWOO1N1 100208003 WG 7.39 B 7.39 U ug/L BL
[ETAL SW60108 NICKEL 100208 |563GWO004N1 100208005 WG 3.41 B 3.41 U ug/l. BL
[ETAL SW6010B NICKEL 100208 |563HWO04N1 100208006 WG 5.01 B 5.01 U ug/L BL
[ETAL SW6010B NICKEL 100208 |568GWOO5N1 100208008 WG 9.9 B 9.9 U ug/L BL
ETAL SWe6010B POTASSIUM 100208 |723GWOO1N1 100208003 WG 2300 B' | 2300 J ug/L B
ETAL SW6010B POTASSIUM 100208 |563GWO004N1 100208005 WG 2630 B 2630 J ug/L IB
ETAL SW6010B POTASSIUM 100208 [563HWO04N1 100208006 WG 2990 B 2980 J ug/L B
IETAL SW6010B POTASSIUM 100208 |563GW04DN1 100208007 WG 4880 B 4880 J ug/L B
IETAL SWe010B POTASSIUM 100208 |569GWOO5N1 100208008 WG 2040 B 2040 J ug/L 1B
IETAL SW6010B POTASSIUM 100208 |569GWOSDN1 100208009 WG 2610 B 2610 J ug/L B
IETAL SwW6010B VANADIUM 100208 |723GW001N1 100208003 WG 5.28 B 5.28 J ug/L IB
IETAL Swe60108 VANADIUM 100208 |723GWO1DN1 100208004 WG 12.2 B 12.2 J ug/L B
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Attachment 1 - Chan!
Zone E, AOC 723 Gr

Ywalifiers and Resuits
Jater - Data Validation

AETAL SW6010B VANADIUM 100208 [563GWO04N1 100208005 WG 6.44 8 6.44 J ug/L B
AETAL SW6E010B VANADIUM 100208 |563HWO04N1 100208006 WG 19 B 19 J ug/L B
AETAL SW60108B VANADIUM 100208 |563GW04DN1 100208007 WG 3.78 B 3.76 J ug/L IB
AETAL SW60108 ZINC 100208 {723GWO01NA1 100208003 WG 11.2 B 11.2 J ugiL 18
IETAL SW6010B ZINC 100208 |723GW0O1DN1 100208004 WG 7.06 B 7.06 J ug/L IB
AETAL SW6010B ZINC 100208 |563GWO004N1 100208005 WG | 6.88 B 6.88 J ug/L IB
AETAL SW60108B ZINC 100208 1563HWOD4N1 100208006 WG 12.6 B 12.6 J ug/L B
AETAL SW6010B ZINC 100208 (569GWOOSN1 100208008 WG 11.8 B 11.8 J ug/L 1B
VOA SW8270C 2,4,5-TRICHLOROPHENOQOL . |100208 [723GWO1DN1RE 1100208004 WG 58.8 U 58.8 R ug/L RE
VOA Swsg270C 2,4 6-TRICHLOROPHENOL 100208 |723GWO1DN1RE 100208004 WG 11.8 \ 11.8 R ug/L RE
VOA SW8270C 2,4-DICHLOROPHENOL 100208 {723GWO1DN1RE |100208004 WG 11.8 U 11.8 R ug/L RE
VOA SW8270C 2,4-DIMETHYLPHENOL 100208 {723GWO1DN1RE |100208004 WG 11.8 U 11.8 R ug/L RE
VOA Sw8270C 2,4-DINITROPHENOL 100208 [723GWO1DN1RE (100208004 WG 58.8 U 58.8 R ug/L RE
VOA SW8270C 2,4-DINITROTOLUENE 100208 |723GWD1DN1RE [100208004 WG 11.8 U 11.8 R ug/L RE
VOA SwW8270C 2,6-DINITROTOLUENE 100208 |723GWO1DN1RE [100208004 WG 11.8 U 11.8 R ug/L RE
VOA SW8270C 2-CHLOROETHYL ETHER 100208 |723GWO01DN1RE (100208004 WG 11.8 U 11.8 R ug/L RE
VOA SW8270C 2-CHLORONAPHTHALENE 100208 |723GWO1DN1RE 100208004 WG 11.8 U 11.8 R ug/L. RE
VOA SW8270C 2-CHLOROPHENOL 100208 [723GWO01DN1RE (100208004 WG 11.8 U 11.8 R ug/l RE
VOA SW8270C 2-METHYLNAPHTHALENE 100208 [723GWO1DN1RE |100208004 WG 11.8 U 11.8 R ug/L RE
VOA SW8270C 2-METHYLPHENOL {0-CRESOL) 100208 {723GWO01DN1RE |100208004 WG 11.8 U 11.8 R ug/L RE
VOA SWa270C 2-NITROANILINE 100208 |723GWO01DN1RE |100208004 WG 58.8 v 58.8 R ug/L RE
VOA Sw8a270C 2-NITRCPHENOL 100208 |723GWO1DN1RE {100208004 WG 11.8 U 11.8 R ug/L RE
VOA SW8270C 3,3-DICHLOROBENZIDINE 100208 |723GWD1DN1RE }100208004 WG 235 U 23.5 R ug/L RE
VOA Sw8270C 3-NITROANILINE 100208 {723GWO01TN1 100208003 WG 62.5 U 62.5 uJ ug/L IC
VOA SW8270C 3-NITROANILINE 100208 (723GWO1DN1 100208004 WG 66.7 U 66.7 UJ ug/L IC
VOA 8SW8270C 3-NITROANILINE 100208 [723GWO1DN1RE (100208004 WG 58.8 U 58.8 R ug/L RE
vOA Swg270C 3-NITROANILINE 100208 |563GWO0O04N1 100208005 WG 55.6 U 55.6 uJ ug/L IC
VOA Sw8270C 3-NITROANILINE 100208 |S63HWO04N1 100208006 WG 51 U 51 uJ ug/L IC
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Attachment 1 - Changed Qualifiers and Results
Zone E, AOC 723 Groundwater - Data Validation

VOA SwW8270C 3-NITROANILINE 100208 {563GWO04DN1 100208007 WG 51

U 51 | UJ | ugl Ic
VOA SW8270C  |3-NITROANILINE 100208 |569GWO05N1 100208008 WG | 50 | U 50 | uJ | ugl IC
VOA SW8270C  |3-NITROANILINE 100208 |569GWO5DN1 (100208009 WG | 50 | U 50 | UJ | uglL Ic
VOA SW8270C  |4,6-DINITRO-2-METHYLPHENOL 100208 |723GWO1DN1RE 100208004 WG | 588 | U | 588 | R | ugn RE
VOA SW8270C  |4-BROMOPHENYL PHENYL ETHER 100208 |723GWO1DN1RE 100208004 we | 118 ] u | 118 | R | ug RE
VOA SW8270C  |4-CHLORO-3-METHYLPHENOL 100208 [723GWO1DN1RE {100208004 WG | 1181 U | 118 | R | ugl RE
VOA SW8270C  |4-CHLOROANILINE 100208 |723GWO1DN1RE | 100208004 WG | 118 | U | 118 | R | wgL RE
VOA SW8270C  |4-CHLOROPHENYL PHENYL ETHER  |100208 |[723GWO1DN1RE |100208004 WG | 1181 U | 118 | R | ugL RE
VOA SW8270C  |4-NITROANILINE 100208 |723GWO01N1 100208003 WG | 625 | U | 625 | uJ | ugL IC
VOA SW8270C  |4-NITROANILINE 100208 |723GWO1DN1  [100208004 WG | 667 | U | 667 | us | ugL IC
VOA SW8270C  |4-NITROANILINE 100208 |723GWO1DN1RE |100208004 WG | 588 | U | 588 | R | ugL RE
VOA SW8270C  |4-NITROANILINE 100208 |563GWO004N1 100208005 WG | 556 | U | 556 | us | ugn IC
VOA SW8270C  |4-NITROANILINE 100208  |563HWO04N1 100208006 WG | 51 u 51 | uJ | ugl IC
VOA SW8270C  |4-NITROANILINE 100208 |563GWO4DN1  |100208007 WG | 51 U 51 | ud ! uglL IC
VOA SW8270C  |4-NITROANILINE 100208 |569GWOO5N1 100208008 WG | 50 | U 50 | uJ | ugn Ic
VOA SW8270C  |4-NITROANILINE 100208 |569GWOSDN1  [100208009 WG | 50 | U 50 | UJ | ugl IC
VOA SW8270C  |4-NITROPHENOL 100208 |723GWO1DNIRE 100208004 WG | 588 | U | 588 | R | ugl RE
VOA SW8270C  |ACENAPHTHENE 100208 |723GWO1DN1RE [100208004 WG | 118 | U | 118 | R | ugl RE
VOA SW8270C  |ACENAPHTHYLENE 100208 |723GWO1DN1RE |100208004 wé | 118 | U | 118 | R | wL RE
VOA SW8270C  |ANTHRACENE 100208 [723GWO1DN1RE |100208004 WG | 118 | U | 118 [ R | ugl RE
VOA SW8270C  {BENZO(a)ANTHRACENE 100208 |723GWO1DN1RE |100208004 wé | 118 | v | 118 | R | ugL RE
VOA SW8270C  |BENZO(a)PYRENE 100208 |723GWO1DN1RE {100208004 we | 118 | U | 118 | R | ug RE
SVOA SW8270C  |BENZO{b)FLUORANTHENE 100208 |723GWO1DN1RE |100208004 WG | 118 | U | 118 | R | ugl RE
SVOA SW8270C  |BENZO(g,h,)PERYLENE 100208 |723GWO1DN1RE 100208004 WG | 118 | U | 118 | R | uglL RE
SVOA SW8270C  |BENZO(g,h,i)PERYLENE 100208 |569GWO005N1 100208008 WG | 10 | U 10 | w | ugl cc
SVOA SW8270C  |BENZO(K)FLUORANTHENE 100208 {723GWO1DN1RE |100208004 WG | 118 | U | 118 | R | uglL RE
SVOA SW8270C  |Benzoic acid 100208 |723GWO1DN1RE |100208004 WG | 588 | U | 588 | R | ugL RE
SVOA SW8270C  |Benzyl alcohol 100208 [723GWO1DNIRE (100208004 WG | 118 | U | 118 | R | ugl RE
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Attachment 1 - Chanj ualifiers and Results
Zone E, AOC 723 Gr

Jater - Data Validation

VOA SW8270C BENZYL BUTYL PHTHALATE 100208 {723GWO1DN1RE [100208004 WG | 118 | U | 118 | R | uglh RE
VOA SW8270C  |bis(2-CHLOROETHOXY) METHANE 100208 {723GWO1DN1RE (100208004 we | 118 | U | 118 | R | ugl RE
VOA SW8270C Bis(2-Chloroisopropyl)Ether 100208 |723GWO1DN1RE |100208004 we | 118 | U | 118 | R | ugL RE
VOA SW8270C bis(2-ETHYLHEXYL) PHTHALATE 100208 [723GWO1DN1RE 1100208004 wWe | 118 ] U | 118 | R | ugl RE
VOA SW8270C CARBAZOLE 100208 [723GWO1DN1RE [100208004 WG | 118 | U | 118 1 R | ugl RE
VOA SW8270C CHRYSENE 100208 {723GWO1DN1RE |100208004 WG { 118 | U | 118 | R | ugl RE
VOA SW8270C DIBENZ(a, h)ANTHRACENE 100208 |723GWOO1NA 100208003 WG | 125 | U | 125 | UJ | ugll cc
VOA SW8270C DIBENZ(a,h)ANTHRACENE 100208 |723GWO01DN1 100208004 WG | 133 | U | 133 | UJ | ugl cc
VOA SW8270C DIBENZ(a,h)ANTHRACENE 100208 |723GWO1DN1RE |100208004 WG | 118 | U | 118 | R | ugl RE
VOA SW8270C DIBENZ(a,h)ANTHRACENE 100208 |563GW004N1 100208005 WG | 114 | U | 111 | Ul | uglt cc
VOA SW8270C DIBENZ(a,h)ANTHRACENE 100208 |{563HWO04N1 100208006 WG | 102 | U | 102 | Us | ugt cc
VOA SW8270C DIBENZ(a,h)ANTHRACENE 100208 |569GWOO5N1 100208008 WG 10 U 10 | UJ | ugi cc
VOA SW8270C DIBENZ(a,h)ANTHRACENE 100208 [569GW05DN1 100208009 WG 10 U 10 | UJ | ugl cc
VOA SW8270C DIBENZOFURAN 100208 |723GWO1DN1RE {100208004 wé | 118 | U | 118 | R | ugl RE
VOA SW8270C DIETHYL PHTHALATE 100208 {723GWO1DN1RE |100208004 we | 1181 U | 118 | R | ugl RE
VOA SW8270C DIMETHYL PHTHALATE 100208 [723GWO1DN1RE |100208004 we | 118 | U ! 118 | R | uglL RE
VOA SW8270C Di-n-BUTYL PHTHALATE 100208 |723GWO1DN1RE |100208004 WG | 118 | U | 118 { R | uglL RE
VOA SW8270C DI-n-OCTYLPHTHALATE 100208 [723GWO1DN1RE |100208004 WG | 118 | U | 118 | R | ugl RE
VOA SW8270C Diphenylamine 100208 {723GWO1DN1RE 100208004 we | 118 | U | 118 | R | ugL RE
VOA SW8270C FLUORANTHENE 100208 |723GWO1DN1RE (100208004 WG | 118 | U | 118 | R | ugl RE
VOA SW8270C FLUORENE 100208 |723GWO1DN1RE |100208004 WG | 118 | wi 118 | R | ugl RE
VOA SW8270C HEXACHLOROBENZENE 100208 |723GWO1DNIRE |{100208004 wa | 181 U | 118 | R | ugt RE
VOA SW8270C HEXACHLOROBUTADIENE 100208 |723GWO1DN1RE 100208004 WG | 118 | U | 118 | R | ugt RE
VOA SW8270C  |HEXACHLOROCYCLOPENTADIENE 100208 |723GWO1DNTRE |100208004 we | 118 | v | 118 | R | ugl RE
VOA SW8270C HEXACHLOROETHANE 100208 |723GWO1DN1RE |100208004 we | 118 | U | 118 | R | ugt RE
JOA SW8270C INDENO(1,2,3-¢,d)PYRENE 100208 |723GWOO01NA 100208003 WG | 125 | U | 1256 | UJ | ugl cc
JOA SW8270C INDENO(1,2,3-c,d)PYRENE 100208 |723GW01DN1 100208004 WG | 133 ] U | 133 | uJ | ugl cc
JOA SW8270C INDENO(1,2,3-¢.d)PYRENE 100208 {723GWO1DN1RE 100208004 WG | 118 U | 118 | R | uglL RE

Page 5 of 11



Attachment 1 - Changed Qualifiers and Resuits
Zone E, AOC 723 Groundwater - Data Validation

VOA Sw8270C INDENO(1,2,3-¢,d)PYRENE 100208 |563GWO004N1 100208005 WG 11.1 U 11.1 UJ ug/L cC
VOA Sw8a270C INDENO(1,2,3-¢,d)PYRENE 100208 |563HWO0O04N1 100208006 WG 10.2 U 10.2 UJ ug/L CcC
VOA Sws270C INDENO(1,2,3-¢,d)PYRENE 100208 |569GWO5DNA 100208009 WG 10 U 10 uJ ug/L CcC
VOA Swsg270C ISOPHORONE 100208 |723GWO1DN1RE |100208004 WG 11.8 U 11.8 R ug/L RE
VOA SW8270C m,p-Cresols 100208 |723GWO1DN1RE |100208004 WG 11.8 U 11.8 R ug/L RE
VOA SW8270C NAPHTHALENE 100208 [723GWO1DN1RE (100208004 WG 0.18 JB 0.18 R ug/L RE
VOA SwW8270C NITROBENZENE 100208 |723GWO1DN1RE |100208004 WG 11.8 U 11.8 R ug/L RE
VOA Sw8270C N-NITROSODI-n-PROPYLAMINE 100208 |723GWO1DN1RE (100208004 WG 11.8 U 11.8 R ug/L RE
VOA Swa270C PENTACHLOROPHENOL 100208 |723GWO1DN1RE (100208004 WG 58.8 U 58.8 R ug/L RE
VOA Sw8270C PHENANTHRENE 100208 |723GWO1DN1RE (100208004 WG 11.8 U 11.8 R ug/L RE
VOA Sw8270C PHENOL 100208 {723GWO1DN1RE [100208004 WG 11.8 U 11.8 R ug/L RE
VOA Swa270C PYRENE 100208 {723GWO01DN1RE |100208004 WG 11.8 U 11.8 R ug/L RE
OA SwW8260B 1,1,1-TRICHLOROETHANE 100208 |563GWO04N1DL [100208005 WG 25 U 25 R ug/L DL
OA SW8260B 1,1,1-TRICHLOROETHANE 100208 |563HWO004N1DL {100208008 WG 25 U 25 R ug/L 3]
OA Swaz2e0B 1,1,1-TRICHLOROETHANE 100208 |563GWO04DN1DL |100208007 WG 250 U 250 R ug/L DL
OA SW8260B 1,1,2,2-TETRACHLOROETHANE 100208 |563GWUO04N1DL (100208005 WG 25 U 25 R ug/L DL
'OA SW8260B 1,1,2,2-TETRACHLOROETHANE 100208 |563HWO004N1DL (100208006 WG 25 9 25 R ug/L DL
OA SW82608 1,1,2,2-TETRACHLOROETHANE 100208 |563GWO04DN1DL |100208007 WG 250 U 250 R ug/L DL
OA Swaz2608 1,1,2-TRICHLOROETHANE 100208 |563GWO04N1DL |100208005 WG 25 U 25 R ug/L DL
OA SwW82608 1,1,2-TRICHLOROETHANE 100208 |563HWO004N1DL }100208006 WG 25 U 25 R ug/L DL
'OA Sws260B 1,1,2-TRICHLOROETHANE 100208 |563GWO04DN1DL |100208007 WG 250 w 250 R ug/L DL
'OA SW8260B 1,1-DICHLOROETHANE 100208 {563GWO04N1DL 100208005 WG 25 u 25 R ug/L DL
'OA SW82608 1,1-DICHLOROETHANE 100208 |563HWO04N1DL |100208006 WG 25 U 25 R ug/L DL
'OA Sw8260B 1,1-DICHLOROETHANE 100208 {563GWO04DN1DL |100208007 WG 250 U 250 R ug/L DL
‘OA Swa260B 1,1-DICHLOROETHANE 100208 |569GWO0SDN1 100208009 WG 5 U 5 uJ ug/L IC

'OA SW8260B 1,1-DICHLOROETHENE 100208 |563GWO04N1DL (100208005 WG 25 U 25 R ug/L DL
'OA SW8§2608 1,1-DICHLOROETHENE 100208 |563HWO004N1DL (100208006 WG 25 U 25 R ug/L DL
'OA SW8260B 1,1-DICHLOROETHENE 100208 |563GWO04DN1DL |100208007 WG 250 Y 250 R ug/L DL
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Attachment 1 - Chan ‘walifiers and Results
Zone E, AOC 723 Gr ater - Data Validation

i,

OA SW82680B 1,2,3-Trichlorobenzene 100208 [563GWO04N1DL |[100208005 WG 25 U 25 R ug/L DL
OA SW8260B 1,2,3-Trichlorobenzene 100208 [563HWO004N1DL 100268006 WG 25 U 25 R ug/L DL
QA SW82608 1,2,3-Trichlorobenzene 100208 |563GWO4DN1DL (100208007 WG 250 U 250 R ug/L DL
OA SwB260B 1,2,4-TRICHLOROBENZENE 100208 |563GWO004N1DL 100208005 WG 25 U 25 R ug/L DL
OA SW8260B 1,2,4-TRICHLOROBENZENE 100208 |{563HWO004N1DL {100208006 WG 25 U 25 R ug/L DL
OA SW8260B 1,2,4-TRICHLOROBENZENE 1100208 [563GWO04DN1DL 1100208007 WG 250 U 250 R ug/L DL
OA SW8260B 1,2-DICHLOROBENZENE 100208 |563GWO04N1DL (100208005 WG 25 U 25 R ug/L DL
OA Swsa2608B 1,2-DICHLOROBENZENE _|100208 {563HWOO04N1DL |1002080068 WG 25 U 25 R ug/L DL
OA SW8260B 1,2-DICHLOROBENZENE 100208 |563GWO04DN1DL |100208007 WG 250 U 250 R ug/t DL
OA Sw8260B8 1,2-DICHLOROETHANE 100208 1563GWO04N1DL |100208005 WG 25 U 25 R ug/L DL
OA SW8260B 1,2-DICHLOROETHANE 100208 |563HWO004N1DL [100208006 WG 25 U 25 R ug/L DL
OA Swa2608 1,2-DICHLOROETHANE 100208 ;563GWO04DN1DL 100208007 WG 250 U 250 R ug/L OL
OA SW8260B 1,2-Dichlorosthene (total) 100208 |563GWO04N1DL 1100208005 WG 31 D 31 R ug/L DL
OA SW8260B 1,2-Dichloroethens (total) 100208 |563HWO004N1DL |100208006 WG 28.2 D 28.2 R ug/L DL
DA SwW82608 1,2-Dichloroethene (total) 100208 |563GW04DN1 100208007 WG 212 E 212 R ug/L LR
JA SW8260B 1,2-Dichlorosthens (total) 100208 {563GWO4DN1DL |100208007 WG 169 DJ 169 J ug/L DL
DA SW8260B 1,2-DICHLOROPROPANE 100208 |563GWO04N1DL 100208005 WG 25 U 25 R ug/L. DL
DA SW82608B 1,2-DICHLOROPROPANE 100208 |563HWO04N1DL (100208006 WG 25 U 25 R ug/L DL
JA SWa260B 1,2-DICHLOROPROPANE 100208 |563GWO04DN1DL |100208007 WG 250 U 250 R ug/L DL
JA SW82608B 1,3-DICHLOROBENZENE 100208 (563GW004N1DL {100208005 WG 25 U 25 R ug/L DL
JA SW8260B 1,3-DICHLOROBENZENE 100208 563HWO04N1DL 100208008 WG 25 e 25 R ug/L DL
JA SW8260B 1,3-DICHLOROBENZENE 100208 |563GWO04DN1DL 100208007 WG 250 U 250 R ug/l. DL
JA SW8260B 1,4-DICHLOROBENZENE 100208 |563GWO04N1DL [100208005 WG 25 U 25 R ug/L DL
JA SW8260B 1,4-DICHLOROBENZENE 100208 |563HWO004N1DL |100208006 WG 25 u 25 R ug/L DL
JA Sws260B 1,4-DICHLOROBENZENE 100208 |563GWO04DN1DL |100208007 WG 250 U 250 R ug/L. DL
JA SwW8260B 2-BUTANONE (MEK) 100208 |563GWD004N1DL |100208005 wG 50 U 50 R ug/L DL
JA SwW82608 2-BUTANONE (MEK) 100208 (563HWO004N1DL |100208006 WG 50 U 50 R ug/L DL
JA SWB8260B 2-BUTANONE (MEK) 100208 |563GWO04DN1DL 1100208007 WG 500 U 500 R ug/L. DL
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Attachment 1 - Changed Qualifiers and Results
Zone E, AOC 723 Groundwater - Data Validation

OA SW82608 2-Chlorosthyl vinyl ether 100208 |723GWO01N1 100208003 WG 10 U 10 R ug/L MS
OA Swg2608 2-Chloroethyl vinyl ether 100208 {723GW01DN1 100208004 WG 10 U 10 uJ ug/L IC
QA SwW8260B 2-Chloroethyl vinyl ether 100208 |563GWO04N1 100208005 WG 10 U 10 UJ ug/L IC
QA Sws82608 2-Chloroethy! vinyl ether 100208 {563GWO04N1DL 1100208005 WG 50 U 50 R ug/L DL
OA SW82608 2-Chlotoethy! vinyl ether 100208 {563HWO04N1 100208006 WG 10 U 10 N ug/L IC
OA SW82608 2-Chlorosathy! vinyl ether 100208 |563HWO04N1DL 1100208006 WG 50 U 50 R ug/L DL
OA SW8§2608 2-Chloroethyl vinyl ether 100208 {563GWO4DN1 100208007 WG 10 U 10 JJ ug/L iIC
OA SwW§g2608 2-Chloroethyl vinyl ether 100208 |563GWO4DN1DL (100208007 WG 500 U 500 R ug/L DL
OA SW8260B 2-Chloroethyl vinyl ether 100208 |569GWO05N1 100208008 WG 10 U 10 UJ ug/L IC

OA SW82608 2-Chloroethyl vinyl ether 100208 |569GWOS5DN1 100208009 WG 10 U 10 UJ ug/t IC

OA SWB8260B 2-HEXANONE 100208 |563GWO004N1DL 100208005 WG 50 U 50 R ug/L DL
OA SW82608 2-HEXANONE 100208 |563HWO04N1DL (100208006 WG 50 U 50 R ug/L DL
OA SW82608 2-HEXANONE 100208 |563GWO04DN1DL 100208007 WG 500 U 500 R ug/L DL
OA SW82608 4-METHYL-2-PENTANONE (MIBK) 100208 |563GWO04N1DL (100208005 WG 50 U 50 R ug/L DL
OA SW82608B 4-METHYL-2-PENTANONE (MIBK) 100208 |563HWO04N1DL (100208006 WG 50 u 50 R ug/L DL
OA SW82608 4-METHYL-2-PENTANONE (MIBK) 100208 {563GWO04DN1DL |[100208007 WG 500 U 500 R ug/L DL
QA SW82608 ACETONE 100208 |563GWO04N1DL [100208005 WG 50 U 50 R ug/L DL
OA SWa2608 ACETONE 100208 |563HWO04N1DL 100208006 WG 50 U 50 R ug/L DL
OA SwW82608 ACETONE 100208 {563GWO04DN1DL |100208007 WG 500 U 500 R ug/L DL
OA Swa260B BENZENE 100208 |563GWO004N1DL (100208005 WG 25 U 25 R ug/L DL
OA SW8260B BENZENE 100208 {563HWO04N1DL [100208006 WG 25 W 25 R ug/L DL
QA SW82608B BENZENE 100208 |563GWO04DN1DL 100208007 WG 250 U 250 R ug/L DL
OA SW8260B BROMODICHLOROMETHANE 100208 |563GWO04N1DL |100208005 WG 25 U 25 R ug/L DL
OA SW8260B BROMODICHLOROMETHANE 100208 |563HWO04N1DL |100208006 WG 25 U 25 R ug/L DL
QA SwWB260B BROMODICHLOROMETHANE 100208 [563GWO04DN10L (100208007 WG 250 U 250 R ug/L DL
QA SW8260B BROMOFORM 100208 |563GWO04N1DL [100208005 WG 25 U 25 R ug/L DL
OA Sw8260B BROMOFORM 100208 |563HWO04N1DL [100208006 WG 25 U 25 R ug/L DL
OA SW8260B BROMOFORM 100208 |583GWO4DN1DL 100208007 WG 250 U 250 R ug/l. DL

Pag*; )11

iy e




Attachment 1 - Chan
Zone E, AOC 723 Gn

\ualifiers and Results
‘ater - Data Validation

DA SW8260B BROMOMETHANE 100208 |563GW004N1DL [100208005 WG 50 U 50 R ug/L DL
DA SW8260B BROMOMETHANE 100208 {563HWO004N1DL 100208006 WG 50 U 50 R ug/L DL
DA SW8260B BROMOMETHANE 100208 |563GWO04DN1DL 1100208007 WG 500 U 500 R ug/L DL
DA SW8260B CARBON DISULFIDE 100208 |563GWO004N1DL 100208005 WG 25 U 25 R ug/L DL
DA SW8260B CARBON DISULFIDE 100208 |563HWO04N1DL  |100208006 WG 25 U 25 R ug/L DL
DA SW8260B CARBON DISULFIDE 100208 |563GWO04DN1DL |100208007 WG 250 U 250 R ug/L DL
DA SW8260B CARBON TETRACHLGRIDE 100208 |563GWO004N1DL |100208005 WG 25 U 25 R ug/L DL
DA SW8260B CARBON TETRACHLORIDE 100208 [563HWO004N1DL |100208006 WG 25 U 25 R ug/L DL
DA Sw3a2608 CARBON TETRACHLORIDE 100208 |563GWO04DN1DL  {100208007 WG 250 U 250 R ug/L DL
DA SW8260B CHLORGBENZENE 100208 |563GWO04N1DL |100208005 WG 25 U 25 R ug/L DL
DA Swea260B CHLOROBENZENE 100208 |563HWO004N1DL 1100208006 WG 25 U 25 R ug/L DL
DA SW8260B CHLOROBENZENE 100208 ]563GWO04DN1DL 100208007 WG 250 U 250 R ug/L DL
DA SWa260B CHLOROETHANE 100208 [563GWO004N1DL |100208005 WG 50 U 50 R ug/L DL
DA SW8260B CHLOROETHANE 100208 1563HWO04N1DL |100208006 WG 50 U 50 R ug/L DL
DA SW8260B CHLOROQETHANE 100208 |563GW04DN1DL  |100208007 WG 500 U 500 R ug/L DL
DA SW8260B CHLOROFOQORM 100208 |563GWO004N1DL 1100208005 WG 25 U 25 R ug/L DL
DA SW8260B CHLOROFORM 100208 |563HWO004N1DL 100208006 WG 25 U 25 R ug/L DL
JA Swa260B CHLOROFORM 100208 |(563GWO4DN1DL |100208007 WG 250 U 250 R ug/L DL
JA SW8260B CHLOROMETHANE 100208 |723GWO01N1 100208003 WG 10 U 10 UJ ug/L IC
DA SW8260B CHLOROMETHANE 100208 |{723GWO01DN1 100208004 WG 10 U 10 uJ ug/L IC
DA SW82608 CHLOROMETHANE 100208 |563GW0O04N1 100208005 WG 10 L 10 UJ ug/L. IC
JA SW82608 CHLOROMETHANE 100208 [563GWOQ04N1DL {100208005 WG 50 U 50 R ug/L OL
JA SW8260B CHLOROMETHANE 100208 |563HWO04N1 100208006 WG 10 U 10 uJ ug/L IC
A SW8260B CHLOROMETHANE 100208 |563HWQ04N1DL |100208006 WG 50 U 50 R ug/L DL
YA SW8260B CHLOROMETHANE 100208 [563GWO4DN1 100208007 WG 10 U 10 uJ ug/L IC
A SW8260B CHLOROMETHANE 100208 |563GWO04DN1DL |100208007 WG 500 U 500 R ug/L DL
A SW8260B CHLOROMETHANE 100208 |569GWO05SN1 100208008 WG 10 U 10 UJ ug/L iC
A SW82608 CHLOROMETHANE 100208 |569GW0G5DN1 100208009 WG 10 U 10 uJ ug/L IC
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Attachment 1 - Changed Qualifiers and Results
Zone E, AOC 723 Groundwater - Data Validation

OA SW8260B _|cis-1,2-DICHLOROETHYLENE 100208 |563GWODO04N1DL _[100208005 WG | 258 | D | 258 | R | ugl | DL
OA  |Sw8260B |cis-1,2-DICHLOROETHYLENE 100208 _|563HWO004N1DL | 100208006 WG | 234 | DJ | 234 | R | ugl | DL
OA SW8260B |cis-1,2-DICHLOROETHYLENE 100208 |563GWO4DN1__ 100208007 we | 200 | E | 200 | R | ug | LR
OA SW8260B |cis-1,2-DICHLOROETHYLENE 100208 |563GWO4DN1DL _|100208007 WG | 169 | Ds | 169 | J | wgl | DL
OA SW8260B |cis-1,3-DICHLOROPROPENE 100208 [563GW004N1DL _|{100208005 we | 25 | U | 25 | R | ur | DL
OA SW8260B _|cis-1,3-DICHLOROPROPENE 100208 _|563HW004N1DL 100208006 we | 25 | u | 25 | R | wt | bL
OA SW8260B _|cis-1,3-DICHLOROPROPENE 100208 |563GWO4DN1DL_|100208007 WG | 250 | U | 250 | R | ug | DL
OA SW8260B  |DIBROMOCHLOROMETHANE 100208 |563GW004N1DL _|100208005 we | 25 | ul 25 | R |un | DL
OA SW8260B | DIBROMOCHLOROMETHANE 100208 |563HWOO4N1DL | 100208006 WG | 25 | u |l 25 | R | u | DL
OA SW8260B  |DIBROMOCHLOROMETHANE 100208 [563GWO4DN1DL _|100208007 WG | 250 | U | 250 | R | ug | DL
OA SW8260B  |ETHYLBENZENE 100208 |563GW004N1DL 100208005 we | 25 | U | 25 | R | wt | oL
OA SW8260B _ |ETHYLBENZENE 100208 _|563HWO04N1DL 100208006 WG | 25 | u | 25 | R | uwi | DL
OA SW82608  |ETHYLBENZENE 100208 |563GWO4DN1DL _|100208007 WG | 250 | U | 250 | R | ugl | DL
OA SW8260B |m+p Xylene 100208 _[563GW004N1DL _[100208005 WG | 25 | U | 25 | R | ugl | DL
OA SW8260B _ |m+p Xylene 100208 [563HWOO4N1DL _|100208006 we | 25 | u | 25 | R |wn | pDL
OA SW8260B |me+p Xylene 100208 |563GWO4DN1DL {100208007 WG | 250 | U | 250 | R | ug | DL
OA SW8260B  |METHYLENE CHLORIDE 100208 |563GW004N1DL 100208005 we | 25 | u | 25 | R |uwn | DL
OA SW8260B  |METHYLENE CHLORIDE 100208 |563HWO04N1DL _[100208006 WG | 25 | u | 25 | R | wn | oL
OA SW8260B |METHYLENE CHLORIDE 100208 | 563GWO4DN1DL_|100208007 WG | 250 | U | 250 | R | ugl | DL
OA SW8260B |o-Xylene 100208 |563GWOQ04N1DL _[100208005 WG | 25 | U | 25 | R |uf | bL
OA SW82608  [o-Xylene 100208 |563HWO04N1DL 1100208006 WG | 25 | | 25 | R | ugl | DL
OA SW8260B |o-Xylene 100208 _563GWO4DN1DL_|100208007 WG | 250 | U | 250 | R | ugll | DL
OA SW8260B  |STYRENE 100208 {563GW004N1DL _|100208005 We | 25 | U | 25 | R |wt | oL
OA SW8260B  |STYRENE 100208 |563HWOO4N1DL _|100208006 WG | 25 | u | 25 | R | ugL | DL
OA SW8260B |STYRENE 100208 |563GWO4DN1DL _|100208007 WG | 250 | U | 250 | R | ug | DL
OA SW82608 | TETRACHLOROETHYLENE(PCE) 100208 |563GWO004N1DL 100208005 We | 25 | u| 25 | R |ul | oL
OA SW8260B | TETRACHLOROETHYLENE(PCE) 100208 |563HWOO4N1DL _ |100208006 WG | 25 | u | 25 | R | wgt | DL
OA SW8260B | TETRACHLOROETHYLENE(PCE) 100208 |563GWO4DN1DL _|100208007 WG | 250 | U | 250 | R | wgt | DL
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/OA SW8260B TOLUENE 100208 |[563GWO04N1DL 1100208005 WG 25 U 25 R ug/L DL
IOA SW8260B TOLUENE 100208 |563HWO04N1DL  |100208006 WG 25 U 25 R ug/L DL
{OA SW8260B TOLUENE 100208 |563GWO04DN1DL | 100208007 WG 250 250 R ug/L DL
QA SW82608B trans-1,2-DICHLOROETHENE 100208 [563GWOD4N1DL ;100208005 WG 5.2 DJ 5.2 R ug/L DL
/OA SW8260B trans-1,2-DICHLOROETHENE 100208 |[563HWO04N1DL  |[100208006 WG 4.8 DJ 4.8 R ug/L DL
/OA SwW8260B trans-1,2-DICHLOROETHENE 100208 {563GWO04DN1DL |100208007 WG 250 U 250 R ug/L DL
/OA SwW8260B trans-1,3-DICHLOROPROPENE 100208 |[563GWO04N1DL 100208005 WG 25 U 25 R ug/l DL
/OA Swg2608 trans-1,3-DICHLOROPROPENE 100208 [563HWO04N1DL |1002080086 WG 25 U 25 R ug/L DL
/OA SW8260B trans-1,3-DICHLOROPROPENE 100208 [563GWO4DN1DL [100208007 WG 250 U 250 R ug/L DL
/OA SW8260B TRICHLOROETHYLENE (TCE) 100208 |563GWO004N1 100208005 WG 293 E 293 R ug/l LR
QA SW82608 TRICHLOROETHYLENE (TCE) 100208 |563HWO04N1 1002080086 WG 250 E 250 R ug/L LR
'OA SW82608 TRICHLOROETHYLENE (TCE) 100208 |563GWO4DN1 100208007 WG 2810 E 2810 R ug/L LR
‘OA SW8260B Vinyl acetate 100208 |563GWO004N1DL {100208005 WG 50 u 50 R ug/L DL
‘OA 3wW82608 Vinyl acetate 100208 |563HWO004N1DL 100208008 WG 50 U 50 R ug/L DL
'OA SW8260B Vinyl acetate 100208 {563GWO4DN1DL |100208007 WG 500 U 500 R ug/L DL
'OA SW82608 VINYL CHLORIDE 100208 |563GWO004N1DL | 100208005 WG 50 U 50 R ug/L DL
‘OA SW8260B VINYL CHLORIDE 100208 |563HWOC04N1DL (100208006 WG 50 U 50 R ug/L DL
‘OA SW8260B VINYL CHLORIDE 100208 |563GWO04DN1DL |100208007 WG 500 U 500 R ug/L DL
‘OA SW8260B XYLENES, TOTAL 100208 |563GWO04N1DL |100208005 WG 25 U 25 R ug/L DL
‘OA SW8260B XYLENES, TOTAL 100208 |563HWO004N1DL |100208006 WG 25 U 25 R ug/L DL
'OA SW8260B XYLENES, TOTAL 100208 |563GWO04DN1DL 100208007 WG 250 Ue 250 R ug/L DL
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Surface Soil - Hypothetical Future Residential Child Scenario
Charleston Navy Complex - Zone E, AOC 723

Ingestion:

CDi= Cs *IRing * FI * EF *ED * CF
BW * AT

Cs= Concentration in soil (mg/kg)

iRing = Ingestion Rate {mg/event)

Fl= Fraction Ingested (unitless)

EF = Exposure Frequency {events/year)

ED = Exposure Duration (year)

CF= Conversion Factor (kg/mg)

BW = Body Weight (kg}

AT = Averaging Time (days)

Dermal:

CDI= Cs*SA*AF*ABS*EF*ED *CF
BW * AT

Cs= Concentration in s0il (mg/kg)

SA= Surface Area (cmzlevent)

AF = Soil-Skin Adherence Factor (mglcmz)

ABS =  Absorption Factor (unitless)

EF = Exposure Frequency {events/year)

ED = Exposure Duration (year)

CF= Conversion Factor (kg/mg)

BW = Body Weight (kg)

AT = Averaging Time (days)

Dust Inhalation:

CDt=  Cs*{{1/VF)+(1/PEF)) * IRinh * EF * ED
BW * AT

Cs= Concentration in soit {mg/kg)

PEF= Particulate Emission Factor (m*/kg)

VF = Volatilization Factor (m*/kg)

IRinh = inhalation Rate {m’/event)

EF = Exposure Frequency {events/year)

ED = Exposure Duration {year)

BW= Body Weight (kg)

AT = Averaging Time (days)

References:

Noncarcinogenic

RME
200 a
100%
350 a
6a
1.00E-06
15 a
2190 a

RME
2394 b
1¢
{Chemical Specific} d
350 a
6a
1.00E-06
15 a
2190 a

RME
1.32E+09 e
{Chemical Specific) f
15 a
350 a
6 a
15 a
2190 a

a = U.S. EPA, Human Health Evaluation Manual, Supplemental Guidance: “Standard Del

Factors,” OSWER Directive 3285.6-03, March 25, 1991.
¢ = Surface area of hands, 1/2 arms, 1/2 legs and feet of a child (age 1-6 years), adaptec

Soil Cleanup Target Levels for FDEP, September 2, 1997.
d = U.S. EPA Dermal Exposure Assessment: Principles and Application, January 1992,
e = Chemical-specific absorption factors are found in Appendix C.
f = Particulate emission factor (PEF), adapted from U.S.EPA, Soil Screening Guidance: 1

Background Document, May 1996,

g = Chemical-specific volatilization factors are found in Appendix C.

AOC723MAXFResC_Surfsoil2_JAS
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Surface Soil - Hypothetical Future Reslidentlal Chlld Non-carcinagenic Scenario
Charleston Navy Complex - Zona E, AOC 725

Ingestion Dgrmal Inhalation

Units Chemical WOE RfDo RfDI RME ABS VFres (o0} HQ CDI HQ o]0 ]] HQ

Motals and Pesticides
MGKG ARSENIC A 3.00E-D4 7.67E+01 0.001 9.81E-04 33 1.17E-05 0.04 557E-08

Semivolatiles 4
MG/KG BEQs B2 3.68E+00 0.1 2.96E+07 4.71E-05 5.63E-05 2.867E-09

Hazard Index 33 0.0

Total Hiw 3.3

Notes: WOE = Waeight of Evidance; CD! = Chronic Daily Intake; RME = Reasonable Maximum Exposure Concentration; HQt = Hazard Quotient; HI = Hazard Index

AOCT23MAXFR=+>_Surfscii2_JAS 08/03/27"4 (10,00 AM)
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Surface Seil - Hypotheticat Future Residential Adult Scenario
Charleston Navy Complex - Zone E, AOC 723

Carcinogenic Noncarcinogenic
Ingestion:

Intake for non-carcinogenic compounds: Age—specfﬁc intake (for carcinogenic compounds only):

CDi= Cs*IR*FI *EF*ED*CF CDty; = Cs*Fl *EF*CF*IR,;
BW* AT AT

Cs= Concentration in soil {mg/kg) RME RME
IR =  Age-Specific Factor (ingestion) {(mg - year)i(kg - day) 114.29 g na
IRing = Ingestion Rate (mg/event) na 100 a
Fl= Fraction Ingested (unitless) 100% 100%
EF = Exposure Freguency (events/year) 350 a 350 a
ED= Exposure Duration (year) na 0a
CF-= Conversion Factor (kg/mg) 1.00E-06 1.00E-06
BW= Body Weight (kg) na 70 a
AT = Averaging Time (days) 25550 a 10950 a
Dermal:
CDIi= Cs*SA*AF*ABS*EF*ED*CF

BW * AT
Cs= Concentration in soil (mg/kg) RME RME
SA=  Surface Area (cm’/event) 5419 b 5419 b
AF=  Soil-Skin Adherence Factor (mg/cm®) 1¢ 1¢
ABS =  Absorption Factor (unitiess) (Chemical Specific) d (Chemical Specific) d
EF = Exposure Frequency (events/year) 350 a 350 a
ED= Exposure Duration (year) 30 a 30a
CF= Conversion Factor (kg/mg) 1.00E-06 1.00E-06
BW-= Body Weight (kg) 70 a 70 a
AT = Averaging Time (days) 25550 a 10950 a
Dust Inhalation:
CDI= * (1IVF)+{1/PEF)) * IRinh * EF * ED

BW* AT
Cs= Concentration in s0il (mg/kg}) RME RME
PEF = Particulate Emission Factor (malkg) 1.32E+09 e 1.32E+09 e
VF = Volatilization Factor (m*/kg) (Chemical Specific) f (Chemical Specific) f
IRinh = Inhalation Rate (m’fevent) 20 a 20a
EF = Exposure Frequency (events/year) 350 a 350 a
ED = Exposure Duration (year) 30 a 30 a
BW= Body Weight (kg) 70 a 70 a
AT = Averaging Time (days) 25550 a 10950 a
References: ‘

a = LL.S. EPA, Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure

Factors,” OSWER Directive 9285.6-03, March 25, 1991.

b = Surface area of hands, 1/2 arms, 1/2 legs and feet of an adult, adapted from CEHT, Technical Report:

Soil Cleanup Target Levels for FDEP, September 2, 1997,

c = U.8. EPA Dermal Exposure Assessment: Principles and Application, January 1992.

d = Chemical-specific absorption factors are found in Appendix C.

e = Particulate emission factor (PEF), adapted from U.S.EPA, Soil Screening Guidance: Technical

Background Document, May 1996.
f = Chemical-specific volatilization factors are found in Appendix C.

g = Age-adjusted ingestion rate for adults, adjusted for body weight and time for carcinogenic exposure.

Radi = |IRc x EDc + IRa x (EDa - EDc) = 200x6 + 100 x (30-6}
BWc BWa

=)ata"'$F$23 (mg-year)/(kg-day)

AOCT23MAXFResA_Surfsoil2_JAS
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Surface Soil - Hypothetical Future Residential Adult Carcinogenic Scenario
Charleston Navy Complex - Zons E, AQC 725

Ingestion Dermal Inhaiation

Units Chemical WOE SFo SFI RME ABS VFres CDl,y ELCR CDI ELCR CDI ELCR
Metals

MG/KG ARSENIC A 1.50E+00 4.00E-03 7.67E+01 0.001 1.20E-04 2E-04 2.44E-06 4E-06 6.82E-09 3E-11
Semivolatiles

MG/KG BEQs B2 7.30E+00 3.10E+00 3.68E+00 0.1 2.96E+07 5.76E-06 4E-05 1.17E-05 ©QE-05 3.27E-10 1E-09
Total Risk 2.2E-04 9E-05 1E-09

Total Risk= 3.1E-04

Notes: WOE = Weight of Evidence; CDI = Chronic Daily Intake; RME = Reasonable Maximum Exposure Concentration;
ELCR = Excess Lifetime Cancer Exposure 8.1E+01

ADCT723MAXFResA_Surfsoil2_JAS
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Surface Soil - Hypothatical Future Residentlal Adult Non-Carcinogenic Scenarlo
Charteston Navy Complex - Zong E, AOC 725

Ingestion Dermal Inhalation
Units Chemical WOE RfDo RIDi RME ABS VFres cDI HQ CDI HQ ]} HQ
Metais
MG/KG ARSENIC A 3.00E-04 7.67E+01 0.001 1.05E-04 0.4 5.69E-06 0.019 1.59E-08
Semivolatites
MG/KG BEQs B2 3.68E+00 0.3 2.96E+07 5.04E-06 2.73E-05 7.64E-10
Hazard Index 0.4 0.0
Total Hi= 0.4
Notes: WOE = Weight of Evidence; CDI = Chronic Daily Intake; RME = Reasonable Maximum Exposure Congcentration; HQ = Hazard Quotient, Hl = Hazard index

ACCT23MAXFResA_Surfsoil2_JAS 06/03/2004 (10:01 AM)



Surface Soil - Hypothetical Future Industrial Worker Scenario
Charleston Navy Gomplex - Zone E, AOC 723

Ingestion:

CDI= Cs*IRing*FI*EF *ED* CF
BW* AT

Cs= Concentration in soil {mg/kg)

IRing = Ingestion Rate (mg/event)

Fl= Fraction Ingested (unitless)

EF = Exposure Frequency {(events/year)

ED= Exposure Duration (year)

CF= Conversion Factor (kg/mg)

BW = Bady Weight (kg)

AT = Averaging Time (days)

Dermat:

CDi= Cs*SA*AF*ABS*EF*ED*CF
BW * AT

Cs= Concentration in soil (mg/kg)

SA= Surface Area (cm"’/event)

AF = Sail-Skin Adherence Factor {mg/cm?)

ABS =  Absorption Factor (unitless)

EF= Exposure Frequency (events/year)

ED= Exposure Duration (year)

CF= Conversion Factor (kg/mg)

BW = Body Weight (kg)

AT = Averaging Time (days)

Dust Inhalation:
CDI= Cs * ((1/VF)+(1/PEF)) * IRinh * EF * ED

BW * AT
Cs = Concentration in soil (mg/kg)
PEF = Particulate Emission Factor {m®/kg)
VF = Volatilization Factor (m°/kg)
IRinh = Inhalation Rate (m*/event)
EF = Exposure Frequency (events/year)
ED = Exposure Duration {(year)
BW = Body Weight (kg)
AT= Averaging Time (days)

References:

Carcinogenic

Noncarcinogenic

RME
50 a
100%
250 a
25 a
1.00E-06
70 a
25550 a

RME
2458 b
1¢
{Chemical Specific) d
250 a
25 a
1.00E-06
70 a
25550 a

RME
1.32E+09 e
{Chemical Specific) f
20 a
250 a
25 a
70a
25550 a

RME
50 a
100%
250 a
25a
1.00E-06
70 a
9125 a

RME
2458 b
1c
{Chemical Specific) d
250 a
25a
1.00E-06
70 a
9125 a

RME
1.32E+09 €
{Chemical Specific) f
20 a
250 a
25 a
70 a
9125 a

a = U.S. EPA, Human Health Evaluation Manual, Supplemental Guidance: "Standard Defauit Exposure
Factors,” OSWER Directive 9285.6-03, March 25, 1991.
b = Surface area of hands, 1/2 arms and 1/2 head (face) of an adult worker, adapted from CEHT,

Technical Report: Soil Cleanup Target Levels for FDEP, September 2, 1997.
¢ = U.S. EPA Dermmal Exposure Assessment: Principles and Application, January 1992,

d = Chemical-specific absorption factors are found in Appendix C.
e = Particulate emission factor {PEF), adapted from U.S.EPA, Soil Screening Guidance: Technical

Background Document, May 1996.

f = Chemical-specific volatilization factors are found in Appendix C.

ACCTZ3MAXFindwkr_Surfsoi?_JAS
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Surface Soll - Hypothetical Future Industrial Worker Carcinogenic Scenario
Charlaston Navy Complex - Zone E, AOC 725

Ingestion Dermal Inhalation

Units Chemical WOE  SFo SFi RME ABS  VFres CDI ELCR CDI ELCR CDI ELCR
Metals

MG/KG ARSENIC A 1.50E+00 4.C0E-03 7.67E+01 0.001 1.34E-05 2E-05 6.59E-07 1E-08 4.06E-09 2E-11
Semlvolatiles

MG/KG BEQs B2 7.30E+Q0 3.10E+00 3.68E+00 0.1  2.96E+07 6.43E-07 55—06 3.16E-06 2E-05 1.95E-10 BE-10
Total Risk 2E-05 2E-05 BE-10

Total Risk=  5E-05
Notes: WOE = Weight of Evidence; CDI = Chronic Daily Intake; RME = Reasonable Maximum Exposure Concentration;

AQCT23MAXFindwir_Surlsail2_JAS
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Surface Soll - Hypothetical Future Industrial Worker Non-Carclnogenic Scenarlo
Charigston Navy Complex - Zone E, AOC 725

ingesation Dermal Inhalation
Units Chemical WOE RfDo RfDi RME ABS VFres CDI HQ CDI HQ CcDI HQ
Metals
MG/KG ARSENIC A 3.00E-04 7.67E+01 0.001 3.75E-05 0.13 1.84E-06 0.006 1.14E-08
Semivolatiles
MG/KG BEQs B2 3.88E+00 0.4 2.96E+07 1.80E-06 8.85E-06 5.46E-10
Hazard Index 0.13 .01
Total Hi= 0.1
Notes: WOE = Weight of Evidsnce; CDI = Chronic Daily Intake; RME = Reasonable Maximum Exposure Concentration; HQ = Hazard Quotient; HI = Hazard Index

AQCT23MAXFIndwkr_Surisoil2_JAS
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Subsurface Soil - Hypothetical Future industrial Worker Scenario
Charleston Navy Complex - Zone E, AGC 723

Ingestion:

CcDi= Cs *IRing *FI*EF *ED * CF
BW* AT

Cs= Concentration in soil (mg/kg)

IRing = Ingestion Rate (mg/event)

Fl = Fraction Ingested (unitless)

EF = Exposure Frequency (events/year)

ED= Exposure Duration (year)

CF= Conversion Factor (kg/mg)

BW= Body Weight (kg)

AT = Averaging Time {days)

Dermal:

CDI= Cs*SA*AF*ABS*EF*ED *CF
BW * AT

Cs= Concentration in soil {mg/kg)

SA= Surface Area (cm’/event)

AF = Soil-Skin Adherence Factor (mg/cm?)

ABS =  Absorption Factor (unitless)

EF = Exposure Frequency (events/year)

ED = Exposure Duration (year)

CF= Conversion Factor (kg/mg)

BW = Body Weight (kg)

AT= Averaging Time (days)

Dust Inhatation:

CDi=  Cs* ((1/VF)+(1/PEF)) * IRinh * EF *ED
BW * AT

Cs= Concentration in soil (mg/kg)

PEF = Particulate Emission Factor (m*kg)

VF = Volatilization Factor {m*/kg)

IRinh = Inhalation Rate (m*/event)

EF = Exposure Frequency (events/year)

ED = Exposure Duration (year)

BW = Body Weight (kg)

AT = Averaging Time (days)

References:

Carcinogenic

RME
50 a
100%
250 a
25 a
1.00E-06
70 a
25550 a

RME
2458 b
t¢
{Chemical Specific) d
250 a
25 a
1.00E-08
70 a
25550 a

RME
1.32E+09 e
{Chemical Specific) f
20 a
250 a
25 a
70 a
25550 a

Noncarcinogenic

RME
50 a
100%
250 a
25a
1.00E-06
70 a
9125 a

RME
2458 b
1¢
(Chemical Specific) d
250 a
25 a
1.00E-06
70 a
9125 a

RME
1.32E+09 e
{Chemical Specific) f
20 a
250 a
25 a
70 a
9125 a

a = U.S. EPA, Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure
Factors," OSWER Directive 9285.6-03, March 25, 1991.
b = Surface area of hands, 1/2 arms and 1/2 head (face) of an adult worker, adapted from CEHT,

Technical Report: Soil Cleanup Target Levels for FDEP, September 2, 1997.
¢ = U.S. EPA Dermal Exposure Assessment: Principles and Application, January 1992,

d = Chemical-specific absorption factors are found in Appendix C.
¢ = Particulate emission factor (PEF), adapted from U.S.EPA, Soil Screening Guidance: Technical

Background Document, May 1396,

f = Chemical-specific volatilization factors are found in Appendix C.

AOC723MAXFIndWkr_Subsoil2_JAS
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Subsurtace Soll - Hypothetical Future Industrial Worker Carcinogenic Scenarlo
Charleston Navy Complex - Zone E, AOC 725

ingestion Dermal Inhaiation
Units Chemical WOE SFo SFi RME ABS VFres CDI ELCR CDI ELCR CDI ELCR
Semivolatiles
MG/KG BEQs B2 7.30E+00 3.10E+0C 1.22E+00 0.1 2.96E+Q7 2.13E-07 2E-06 1.05E-06 8E-06 646E-11 2E-10
Total Risk 2E-06 BE-C6 2E-10
Total Risk= 9E-06
Notes: WOE = Weight of Evidence; CDI = Chronic Daily Intake; RME = Reasonable Maximum Exposure Concentration;

ELCR = Excess Lifetime Cancer Exposure

AOCT23MAXFIndWkr_Subsoil2_JAS 06/03/2004 (10:02 AM)
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Subsurface Soil - Hypothetical Future Industrlal Werker Non-Carcinogenic Scenario
Charleston Navy Complex - Zone £, AOC 725 :

Ingestion Dermal nhalatio
Units Chemical WOE RfDo RfDI RME ABS VFres CDI HQ CDI HQ [s1s]] HQ
Samivolatiles
MGKG BEQs B2 1.22E+00 01 2.96E+07 5.97E-07 2.93E-06 1.81E-10
Hazard Index
Total HI=
Notes: WQOE = Weight of Evidence; CDI = Chronic Daily Imtake; RME = Reasonable Maximum Exposure Concentration; HQ = Hazard Quotient; HI = Hazard Index

ACCT23MAXFIndWYr_Subsoil2_JAS 08/03/2004 (10:02 AM)



Shallow Groundwater - Hypothetical Future Residential Child Scenario

Charleston Navy Complex - Zone E, AQC 725

Printed on: 06/03/2004 10:.02 AM

ingestion:
Intake for non-carcinogenic and carcinogenic compounds:
CDI= C,.*"IR* EF*ED
BW * AT
Cow = Concentration in groundwater (mg/L)
IR= Ingestion Rate (L/day)
EF = Exposure Frequency (day/year)
ED= Exposure Duration {year)
BW = Body Weight (kg}
AT = Averaging Time (days)
Demal:
Intake for non-carcinogenic and carcinogenic compounds:
CDI= Cou "SA*PC*ET*EF *ED * CF
BW * AT
Cow = Concentration in groundwater (mg/L)
SA= Surface Area (cm?)
PC= Dermal Permeability Constant (cmvhr)
ET= Exposure Time {hr/day)
EF = Exposure Frequency (day/year)
ED = Exposure Duration {year)
CF= Conversion Factor (L/cm®)
BW = Body Weight (kg)
AT = Averaging Time [days)
inhalation:
Cbl= ingestion CDI from above f
References:

Carcinogenic

RME
1a
350 a
6 a
15 a
25550 a

RME

6557 b, ¢

(Chemical Specific) d
0.007 be

350 a

6 a

1.00E-03
15 a
25550 a

Noncarcinogenic

RME
1a
350 a
6 a
15 a
2190 a

RME

6557 b, c

(Chemical Specific) d

0.007 b,e

350 a

6a
1.00E-03

15 a

2190 a

a =U.S. EPA, Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors”

OSWER Directive 9285.6-03, March 25, 1991.
b = US EPA Exposure Factors Handbook, August 1997.

Manual, Supplemental Guidance, Dermal Risk Assessment, Interim Guidance, May 1998.
¢ = Total Body Surface Area represents whole body (average of maie & female children (1-6 years old)).
d = Demnal Permeability Constant for water {0.001) used for constituents without a PC value; all values adapted
from EPA, Dermal Exposure Assessment: Principles and Applications, January 1992.
e = 10 minute event x 1 hour/60 minutes x 1 day/24 hours = 0.007 day per event.
f = follows EPA Region IV guidance (i.e., inhalation of groundwater volatites while showering/bathing
is accounted for by doubling the ingestion volume), USEPA Supplemental Guidance to RAGS: Region 4
Bulletins, Human Health Risk Assessment, Interim, November 1995.

GNV/AOCT23MAXFResC_SGW_JAS / Intake
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Primtedon: 0L . 10:02 AM

Shallow Groundwater - Hypothetical Future Residential Child Non-Carcinogenic Scenario
Charleston Navy Complex - Zone E, AOC 725

Ingestion Dermal Inhalation*
Units Chemical WOE RfDo RfDd RfDi RME DE PC cDI HQ cDl HQ HQ
MG/L ANTIMONY NA 4.00E-04 1.40E-05 6.65E-03 3.50E-02 1.00E-03 4.25E-04 1.1E+00 1.95E-08 1.4E-03
MG/L 1,1-DICHLOROETHENE C 9.00E-03 1.26E-03 8.50E-04 1.40E-01 1.20E-02 5.43E-05 6.0E-03 2.99E-08 24E-05
MG/L C18-1,2-DICHLOROETHYLENE NA 1.00E-02 9.00E-04 1.17E-02 9.00E-02 7.70E-03 7.48E-04 7.5E-02 2.64E-07 2.9E-04
MG/L BENZENE 3.00E-03 4.50E-04 1.70E-03 4.10E-04 1.50E-01 1.50E-02 2.62E-05 8.7E-03 1.80E-08 4.0E-05 1.5E-D2
MG/L TRICHLORETHYLENE (TCE) B2 3.00E-04 5.10E-05 1.00E-02 2.58E-01 1.70E-0%1 1.20E-02 1.865E-02 5.5E+01 9.086-06 1.8E-01 1.6E+0Q
Hazard Index 5.6E+01 1.8E-01 1.7E+00
Notes: WOE = Weight of Evidence; CDI = Chronic Daily Intake; RME = Reasonable Maximum Exposure; Total Hazard Index = 5.8E+01

HQ = Hazard Quotient; Hl = Hazard Index; * = inhalation intake (CDI} = ingestion intake

GNV/AQCT723MAXFResC_SGW_JAS / NonCarcinagenic



Printed on: 06/032004 10:01 AM

Shallow Groundwater - Hypothetical Future Residential Adult Scenario
Charleston Navy Complex - Zone E, AOC 723

Carcinogenic Noncarcinogenic
Ingestion:
Intake for non-carcinogenic compounds: Age-specific intake (for carcinogenic compounds only):
CDI= Co*IR* EF*ED CDl,y = Gou "EF *CF " IR

BW* AT AT
Cow= Congcentration in groundwater (mg/L) RME RME
IR= Ingestion Rate (L/day) N/A 2a
IR,4= Age-adjusted Ingestion Rate {L-year/kg-day} 11b N/A
EF = Exposure Frequency (dayfyear) 350 a 350 a
ED= Exposure Duration (year} 30 a 30 a
BW= Body Weight (kg) 70 a 70 a
AT = Averaging Time (days) 25550 a 10950 a
Dermal:
Intake for non-carcinogenic compounds: Age-specific intake (for carcinogenic compounds only):
CDI = Cou'SA*PC*ET*EF*ED*CF CDl= C, “SA,,*PC*ET*EF *CF
BW* AT AT

Cow = Concentration in groundwater (mg/L) RME RME
SA=  Surface Area (cm?) N/A 20000 b,c
SA,y= Age-adjusted Surface Area (cm”-yrikg) 9480 b,c NIA
PC= Dermal Permeability Constant (cm/hr) {Chemical Specific) d (Chemical Specific) d
ET= Exposure Time (hr/day) 0.007 be 0.007 b,e
EF = Exposure Frequency (day/year) 350 a 350 a
ED= Exposure Duration (year} 30 a 30 a
CF=  Conversion Factor (Licm®) 1.00E-03 1.00E-03
BW= Body Weight (kg) 70 a 70 a
AT = Averaging Time (days) 25550 a 10850 a
Inhalation:
CDI= Ingestion CDI from above '
References:

a = U.S. EPA, Human Health Evaluation Manual, Supplemental Guidance: "Standard Defauit Exposure Factors"
OSWER Directive 9285.6-03, March 25, 1991,
b = Age-adjusted ingestion rate for adults, adjusted for body weight and time for carcinogenic exposure.

iRadj = IRc x EDc + |Ra x (EDa-EDc} = 1x6 + 2 x {30-6)
BWc Bwa 15 70

1.09 (L-year)/(kg-day)
b = USEPA Exposure Factors Handbook, August 1997
¢ = Total Body Surface Area represents whole body (average of male & female adults).
f = Age-adjusted surface area for adults, adjusted for body weight and time for carcinoegenic exposure.,

SAadj = SAc x ED¢ + SAa x (EDa-EDc = 6557 x 6 + 20000 x (30-6)
BWc¢ BWa 15 70

9480 (cm®-year)/(kg)
d = Dermal Permeability Constant for water (0.001) used for constituents without a PC value; all values adapted
from EPA, Dermal Exposure Assessment: Principles and Applications, January 1992.
e = 10 minute event x 1 hour/60 minutes x 1 day/24 hours = 0.007 day per event.
f = follows EPA Region IV guidance (i.e., inhalation of groundwater volatiles while showering/bathing
is accounted for by doubling the ingestion volume), USEPA Supplemental Guidance to RAGS: Region 4
Bulletins, Human Health Risk Assessment, Interim, Novernber 1995.
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Printed on: 06%. . 10:01 AM

Shailow Groundwater - Hypothetical Future Residential Adult Carcinogenic Scenarlo
Charlaston Navy Complex - Zone E, AQC 725

Ingestion Dermal Inhalation*®

Units Chemical WOE SFo SFd SFi RME DE PC CDI ELCR CDI ELCR ELCR
MG/L ANTIMONY NA 6.65£-03 3.50E-02 1.00E-03 9.89E-05 6.05E-09
MG/L 1,1-DICHLOROETHENE C 6.00E-01 4.29E+00 1.75E-01 8.50E-04 1.40E-01 1.20E-02 1.26E-05 7.6E-06 Q.27E-08 4.0E-08 2.2E-06
MG/L CI18-1,2-DICHLOROETHYLENE NA 1.17E-02 9.00E-02 7.70E-03 1.74E-04 8.18E-08
MGI/L BENZENE 5.50E-02 3.67E-01 2.90E-02 4.10E-04 1.50E-01 1.50E-02 6.10E-06 3.4E-07 5.59E-08 2.0E-09 1.BE-07
MG/L TRICHLORETHYLENE (TCE) B2 4.00E-01 2.35E+D0 4.00E-01 2.58E-01 1.70E-01 1.20E-02 3.84E-03 1.5E-03 2.81E-06 B6.6E-06 1.5E-03

Total Risk 1.9 . =
Notes: Total Risk = 3.1E-03

a - One-hit equation for high carcinogenic risk levels (1E-02) used Risk = 1 - e “°P"*F) (USEPA, 1989). 9.9E+01

WOE = Weight of Evidence; CDI = Chronic Daily Intake; RME = Reasonable Maximum Exposure;
ELCR = Excess Lifetime Cancer Risk, * = inhalation intake {CDI) = ingestion intake

GNVIADCT23MAXFResA_SGW_JAS / Carcinogenic



Printed on: O&/03/2004 10:01 AM

Shallow Groundwater - Hypothetical Future Residential Adult Non-Carcinogenic Scenario
Charleston Navy Complex - Zone E, AQC 725

Ingestion Dermal Inhalation*

Units Chemical WOE RfDo RfDd RfDi RME DE PC (0] HQ col HQ HQ
MG/L ANTIMONY NA 4.00E-04 1.40E-05 6.65E-03 3.50E-02 1.00E-03 1.82E-04 4.6E-01 1.28E-08 S.1E-04
MG/L 1,1-DICHLORCETHENE C 9.00E-03