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CH2MHILL 3011 S W, Wiiston Road

Gainesvilie, FL
32608-3928
Mailing address:
P.0. Box 147009
Gainesville, FL
May 30, 2003 32614-7009
TEL 352.335.7991
FAX 352.335.2959
Mr. David Scaturo
South Carolina Department of Health and
Environmental Control
Bureau of Land and Waste Management
2600 Bull Street
Columbia, SC 29201

Re:  RFIReport Addendum and CMS Work Plan (Revision 1) - AOC 706, Zone G

Dear Mr. Scaturo:

Enclosed please find four copies of the RFI Report Addendum and CMS Work Plan
(Revision 1) and Response to Comments for AOC 706 in Zone G of the Charleston Naval
Complex (CNC). This report has been prepared pursuant to agreements by the CNC BRAC
Cleanup Team for completing the RCRA Corrective Action process.

The principal author of this document is Bill Elliott. Please contact him at 352/335-5877,
extension 2477, if you have any questions or comments.

Sincerely,

CH2M HILL

Dean Williamson, P.E.

cc: Dann Spariosu/USEPA, w/att
Rob Harrell /Navy, w/att
Gary Foster/CH2M HILL, w/att



Response to EPA Comments on the
RFI Report Addendum and CMS5 Work Plan, Revision 0
AOC 706, Zone G
Charleston Naval Complex
Dated May 2003

EPA Specific Comments

Comment:

1. Section 5.2, Page 5-3, Line 4 and Line 31.

The Sample ID for the four samples of chromium should be included for clarity.

Comment:

CH2M-Jones Response:

Total chromium exceeded the surface soil RBC (HI=0.1) of 23 mg/kg and the Zone G
background range (7 to 39 mg/kg ) in samples from four borings (G7065B011,
G7065B015, G7065B018, and G7065B020). See Table 4-2 of the RFIRA/CMSWP for a
tabular summary of inorganic data. Also, on line 31 of page 5-3, thallium was detected in
surface soil from location G7065B015 at 1.8] mg/kg, a level equal to its RBC. The text on
page 5-3 has been updated with this additional information, and a Revision 1 replacement
(slip) page is attached.

2. Section 5.3, Page 5-5, Line 26.

The sample ID of soil samples and concentration level of Manganese should be included for
clarity. It would be interesting to compare the spatial proximity of the soil samples to the
groundwater sample locations.

CH2M-Jones Response:

Two subsurface soil sample locations (G7065B018 at 428 mg/kg and G7065B019 at 446

mg/kg) slightly exceeded Zone G background range

(20 - 409 mg/kg }, but are well within the combined Zones G and H background range of
5.6 to 966 mg/kg ). The text of Page 5-5 has been revised to reflect this information, and a
slip page is provided. See also Table 4-4 on Page 4-2 of the RFIRA/CMSWP for a tabular
summary. Soil sample G7065B019 is located within approximately 20 feet of monitoring
well G706 GW0O01.

AQC706ZGRFIRACOMMREV(.doc



Response to EPA Comments

RFI Report Addendum and CMS Work Plan, Revision 0
AOC 706, Zone G

Charleston Naval Complex

Dated May 203

Comment:

3. Section 5.4, Page 5-7, Line 3.

It is unclear if the concentration of 2290 ug/L was detected in each of the two additional
sampling events. A clarification should be provided.

CH2M-Jones Response:

As shown in Table 4-6, Page 4-29 of the RFIRA/CMSWP, barium was detected in well
G706GWO001 at 2,290 ug/L on July 27, 1999, and at 2,300 pg/L on June 20, 2002, both
exceeding the 2,000 ug/L MCL. As also shown on the table, barium results for July and
September 2002 sampling events returned to levels below MCLs. The text of Page 5-7 has

been revised and a slip page is provided.
Comment:

4. Section 5.4, Page 5-7, Line 13.

The sample ID of all the samples referred to under the paragraph OlronU should be included for
clarity.

CH2M-Jones Response:

In the discussion of iron results in groundwater on Page 5-7, line 13, references are to
monitor well G706 GWO0O01. The text on Page 5-7 has been updated with this information,
and a slip page is attached.

Comment:
5. Section 6.6, Page 6-2, Line 22.

A more detailed explanation or a reference to an explanation should be provided for the
conclusion that there is no migration of groundwater contaminants to surface water.

CH2M-Jones Response:

Appendix C of the RFIRA/CMSWP presented a groundwater potentiometric contour map
of the Zone G area, showing the groundwater flow from AOC 706 is primarily to the
southeast, towards AOC 636, which lies between AOC 706 and the Cooper River. The
hydraulic gradients near AOC 706 are very low, indicating minimal groundwater
movement, at low flow rates. AOC 636 has received No Further Action (NFA) status,
and wells there did not indicate a problem with iron contamination.

ACC706ZGRFIRACOMMREV0.doc 2
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Certification Page for RFl Report Addendum and CMS Work
Plan (Revision 1) - AOC 706, Zone G

I, Dean Williamson, certify that this report has been prepared under my direct supervision.
The data and information are, to the best of my knowledge, accurate and correct, and the

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

South Carolina
Permit No. 21428

4




opge

O 00 N1 Oy e N

W W W NN N NN NNN R N bt i el ek jed ped ped ped  ped b
wNHO\DOO\]C\mPOJBHG\OOO\JOmrthHO

RF REPORTADDENDUM & CMS WORK PLAN, AOC 705, ZONE G

CHARLESTON NAVAL COMPLEX
REVISION 0
JANUARY 2003

Contents
Section Page
Acronyms and ADDIevIations ...ttt st ssasssstesssssssssasssses vii
1.0 INEFOAUCHION. cocrierecreinnrecsineensinssteressssissnsssenssisstssssssasatsssssesasnsassnsnnsens w1-1
11 BACKGTOUN cerererrr o oeeseerssessssss s s s S, 1-1
1.2 Purpose of the RFI Report Addendum/CMS Work Plan........ccenerneirecaninnn. 1-2
1.3  Report Organization........comciiinnicineineciisis st s esse s b s s 1-3
Figure 1-1 Location of AOC 706, Zone G within the CNC.....o..rmrerree s 1-5
Figure 1-2  Aerial Photograph of AOC 706......ccc..ocovrriimiirrnnnssnssss s esissiessesssess s 1-6
2.0  Summary of RFI Conclusions for AOC 706 . w2-1
2.1 Soil Sampling and ANALYSIS .....c..cceerimrieiiiii s 2-1
2.1.1  Surface SOI RESUILS.......c.ocvvimivviniiirriiricreciiineceirrracnse s e eneseensescnnenees 2-2
2.12  Subsurface SOl RESUIS ...ttt 2-3
22 Groundwater Sampling and AnNalysis..........cccouormirinmmorrricec e 2-3
221  Groundwater ReSULLS ..ottt cceeriesenetse s ecesaseeens 2-4
2.3 HHRA SUDUNATY <..ooooreoeeerevveesnssssmssossssssssosssssssssssosssssssoeseesseeesss oo sssonreees 2-4
2.4 COPC/COC SUIMINATY wvetrvrrernenniientssssies e es s st et es st sa s ens e semeonnacn 2-5
Figure 2-1 RFI Sampling LOCAtONS ....c.oieieiirrrneseice ettt ssaan 2-6
3.0 Summary of Interim Measures and UST/AST Removals at AOC 706........ccccceeenene 31
40  Summary of Additional INVestiations ............cvcriiiinsiseeniensessnscsnsasesrasnsnns 4-1
41 Screening Criteria Used for Additional Sampling and Analysis..........c.cccccoeuvc. 4-1
42 Summary of Additional Investigations..............c..ccoieccneneeencenerecnenas 4-2
421 Additional Soil and Groundwater Investigations (EnSafe 1999-2000) .4-2
422 Additional Groundwater Investigation (CH2M-Jones 2002)................. 4-2
43  Soil Sampling and ANAlYSis ..ot 4-3
4.3.1 Surface S0il ReSUS.........c.ciiiiiiicr et eveae s 4-3
432 Subsurface SOil ReSUIES ......c.ccoiiiirciercse et 4-4
4.3.3 SPLP Samphing Results...........cccoociivmnnrneonncesss s resaes s 4-5
44 Groundwater Sampling and Analysis............ccccocoimmemiinnretneeeeneeeas 4-6
45 COPC/COC SUIMINATY .....oomreeraaereeenerceecereineisesseesesssssesssss s ssresessssssssesssssssaessssesesas 4-6

Table 4-1  Organic Parameters Detected in Surface Soil (Additional Investig.)................4-7
Table 42  Inorganic Parameters Detected in Surface Soil (Additional Investig.) .............. 49
Table 4-3  Organic Parameters Detected in Subsurface Soil (Additional Investig.)......... 4-18



N 00 N N 1 e N

QW W N N RN RN NNNNN O e b e e b bl jed
= O O 00N R 0N RO W NN DN W N =

R 88

RFI REPORTADDENDUM & CMS WORK PLAN, AGC 706, ZONE G

CHARLESTON NAVAL COMPLEX
REVISION 1
MAY 2003

Contents, Continued
Table 44  Inorganic Parameters Detected in Subsurface Soil (Additional Investig.)......4-20
Table4-5 Organic Parameters Detected in Groundwater Samples (G706GW001) ......... 4-28
Table4-6  Inorganic Parameters Detected in Groundwater Samples (G706GW001) ......4-29
Figure 41 Additional Sampling LOCAtONS. ......cocovcieririiiiinrninsisiness e enens 4-31
50  COPC/COC RefiNement.........ooeiiiriererninsninnnesnnerinssansessesssesssnsssssssssssesssssssensinissssassans 5-1
5.1 Rescreening of Soil VOCs Using an SSL (DAF=1) ..., 5-1
5.2 Surface SOl COCS ..ttt sttt bbb 5-2
5.3  Subsurface SOl COCS.......cvimmimciiit it ss st s snaas 5-4
54  Groundwater COCS......coc ittt cetsrctaenee st siissssssesesssnsse st asesssnssaesones 5-6
5.5 Human Health Risk ASSeSSIMENt ..ottt 5-8
5.5.1  Selection of COPCS. ...t cereressnressssssssisssssssessosnseacassns 5-8
5.5.2  TOXICity ASSESSIMENL ....c..ervevrietiiieintctiirrse ettt ss s e s eaesa s sens 5-9
5.5.3  EXposure ASSESSIMENL.........ccuriirrriieimrieiseieiinssisssse st st ssss nsnssnssanes 59
554 Risk Characterization.........cccoiiimineiess i 59
5.5.5 Risk Characterization SUMMATY ..........cociveiirimminrnrc e 5-10
5.6 COC SUMMATY ....ooiviriienees ittt sttt sasrs s s s bbbt anaes 5-10
Table 5-1  VOCs Detected in Surface and Subsurface Soils (Zone G RF}).........cccccvueunee 5-11
Table 5-2  Groundwater COC Analytical Results (All Sampling Events) .........ccocuuneee. 5-12
Table 5-3  COPC Selection for Surface Soil at AOC 706........vvveevenrceeniniiiirinicsiecanns 5-13
Table 5-4  Toxicity Factors for the COPCs Identified in Surface Soil..........c.cccconrvnnncenn. 5-14
Table 5-5  Exposure Point Concentrations for Surface Soil COPCs ..........ccoouvinncicinuccnnn. 5-15
Table 5-6  Risk AsseSSMent SUMIMATY ........ovcvuvrreirimmiiniciinienss st ssssssseseas 5-16
6.0 Summary of Information Related to Site Closeout ISSUES......c.covuiervcrierserncrirrcencens 6-1
6.1 RELISEAMUS covviemecccccer ettt s ses st st snse s s et s casssasssensesesens 6-1
6.2 Presence of Inorganics in GroundwWater ... crmrreereariieeeacsecnns 6-1
6.3 Potential Linkage to SWMU 37, Investigated Sanitary Sewers at the CNC......6-1
6.4 Potential Linkage to AOC 699, Investigated Storm Sewers at the CNC............ 6-2
6.5 Potential Linkage to AOC 504, Investigated Railroad Lines at the CNC .......... 6-2
6.6 Potential Migration Pathways to Surface Water Bodies at the CNC ................. 6-2
6.7 Potential Contamination in Oil/Water Separators (OWSs) ........ccccecorrrunrenccance 6-2
6.8 Land Use Controls (LUCS) .cccoccvccurirecenrerniernnnsereeriessessssssssrenserersssssssesssssesssassssssanns 6-3
7.0 Recommendations..........enccncccccnccrernscseancne. w.7-1
8.0 CMS Work Plan for AQQC 706..........civivrinenineccniseecsissessesssssnsassesasssssassssesessmssssmssares 8-1

AOC706ZGRFIRAREV1.DOC v



W NN e W N

11

12
13

14
15

16
17

18
19

20
21

RF REPORTADDENDUM & CMS WORK PLAN, AOC 706, ZONE G
CHARLESTON NAVAL COMPLEX

REVISION 0
JANUARY 2003
Contents, Continued
8.1 Remedial Action ObJECIVES ......ccvrviviiemniiminiretrn et s e 8-1
82 Remedial Goal Options and Media Cleanup Standards......cccccovereioninnnnnnane. 8-1
8.3 Potential Remedies to Evaluate .........cocuvvrievmeeiniiiieecee 8-2
8.4 Focused CMS ApProach ... 8-2
8.5 Approach to Evaluating Corrective Measure Alternatives..........cccceceurinnnnn. 8-3
8.6 Focused CMS REPOTIt........coiiiiintn it besss st s easaes 8-5
Table8-1  Outline of Focused CMS Report for AOC 706.........covururmrerierorrnnnesnscornrenannnnns 8-6
0.0 REFEIEICES ceceeerrececmrnsisrssiirsisnsiisisitssssisssesssssssstns s s sss s s s ssss s s ss sms s sasas o s s b sas o eaonnss 9-1
Appendices

A Copy of the Final RCRA Facility Assessment Naval Base Charleston Volume II
{EnSafe/Allen & Hoshall, 1995)

B CH2M-Jones’ Responses to SCDHEC Comments (Zone G RFI Report, Revision (0
[EnSafe, 1998a])

C Excerpts from the Zone G RFI Report, Revision 0 (EnSafe, 1998a), including Figure 2-5,
Shallow Groundwater Potentiometric Contours

D Analytical Data Summaries and Data Validation Report from Additional Sampling
performed by EnSafe (1999-2000)

E Analytical Data and Data Validation Report from Additional Sampling performed
by CH2M-Jones (2002)

F UClLss Calculation Summaries for Inorganic COPCs

G Risk Calculation Tables

AN TACTODOIO AN VOV



= < > T & ) B~ R O R

WO N N NN NN e e b e b e e e e
o@m\]c\mpwﬁﬁgom\]mmpwwwc

RFI REPORTADDENDUM & CMS WORK PLAN, AOC 706, ZONE G

Acronyms and Abbreviations

CHARLESTON NAVAL COMPLEX

REVISION 0
JANUARY 2003

AOC

BCT
BEQ
BRAC
BRC
CA
CMS
CNC
CcoC
COPC
DAF
ELCR
EnSafe
EPA
EPC

ft bls
HEAST
HHRA
HI

HQ

LUC
MCL
MCS
kg/kg
pg/L

Area of concern

Aboveground storage tank

BRAC Cleanup Team

Benzo[a]pyrene equivalent

Base Realignment and Closure Act
Background reference concentration
Corrective action

Corrective measures study

Charleston Naval Complex

Chermnical of concern

Chemical of potential concern
Dilution attenuation factor

Excess Lifetime Cancer Risk

Ensafe Inc.

U.S. Environmental Protection Agency
Exposure point concentration

Fuel distribution system

Feet below land surface

Health Effects Assessment Summary Tables
Human health risk assessment

Hazard index

Hazard quotient

Interim measure

Integrated Risk Information System (EPA)
Land use control

Maximum contaminant level

Media cleanup standard

Microgram per kilogram

Microgram per liter
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mg/kg
ng/kg
NAVBASE
NFA
Oows
PCB
RAGS
RAO
RBC
RCRA
RFA
RFI
RGO
SCDHEC
SPLP
SSL
SVOC
SWMU
TCE
TEQ
UClLss
UST
vOC

Milligram per kilogram
Nanogram per kilogram

| Naval Base

No further action

Oil/water separator

Polychlorinated biphenyl

Risk Assessment Guidance for Superfund
Remedial action objective

Risk-based concentration

Resource Conservation and Recovery Act
RCRA Facility Assessment

RCRA Facility Investigation

Remedial goal option

South Carolina Department of Health and Environmental Control
Synthetic precipitation leaching procedure
Soil screening level

Semivolatile organic compound

Solid waste management unit
Trichloroethene

Toxicity Equivalent

95-percent Upper Confidence Limit
Underground storage tank

Volatile organic compound
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1.0 Introduction

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

Corrective Action (CA) activities are being conducted under the Resource Conservation and
Recovery Act (RCRA), with the South Carolina Department of Health and 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) 706 in Zone G of
the CNC. Figure 1-1 illustrates the location of AOC 706 within Zone G. Figure 1-2 is an
aerial photograph of AOC 706, taken in 1997.

1.1 Background

AQC 706 is located adjacent to Building 246, the former Hazardous Waste Container
Storage and Transfer Facility known as Solid Waste Management Unit (SWMU) 10, near the
intersection of Forest Sherman Road and Dyess Avenue in Zone G of the CNC. Building 246
and the surrounding asphalt-paved parking lot were constructed in 1986, and were
designed and constructed for the specific purpose of safely storing and transferring
containers of hazardous waste. Review of historical public works maps indicates that this
area was undeveloped or used for open storage prior to construction of Building 246 in
1986.

From 1987 until the closure of the CNC, Building 246 was used as a less-than-90-day
temporary storage facility with separate storage bays for the following types of wastes:
flammable liquids, acids, alkalies, chlorinated hydrocarbons, oxidizers, reactives,
polychlorinated biphenyls (PCBs), and general wastes. The external loading ramp was
equipped with a spill containment/storm drainage system with an elevated curb. There are
no records or reports of spills or other releases of hazardous materials or hazardous wastes

during operations of this unit.
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The Final RCRA Facility Assessment (RFA), Volume V, Addendum 11 (EnSafe Inc.

[EnSafe]/ Allen & Hoshall, 1995), describes AOC 706 as consisting of the asphalt driveway
to the north and west of Building 246. The RFA states that no containment structures are
associated with the driveway and no materials are known to have been stored outside the
building on the paved area. A copy of Volume V, Addendum II of the RFA is included in
Appendix A. It is not clear how the boundaries of AOC 706 were expanded from only the
asphalt driveway, as shown in the RFA, to include the entire perimeter area outside
Building 246, as shown in the Zone G RFI Report, Revision 0 (EnSafe, 1998a).

According to the RFA, during closure of Building 246, composite soil samples were
collected from the top six inches of soil along each side of the driveway (see Appendix A).
Several metals (barium, copper, and mercury) were detected in these samples above Zone H
background levels. The PCB Aroclor-1260 was detected in three samples. Based on these
detections, AOC 706 was recommended for an RFI. The parcel is currently zoned as M-1, for
maritime industrial use.

AQC 706 is located in an area that prior to the expansion of the CNC in the 1940s and
afterwards was largely tidal marshland. This area was filled extensively to create the
property. AOC 706 is directly adjacent to and is surrounded on three sides by SWMU 9, the
former landfill. It is possible that some of the property underlying AOC 706 has
characteristics very similar or identical to parts of SWMU 9 that are identified as a landfill.
There may have been materials similar to those buried in SWMU 9 used as fill at AOC 706
during the historical filling processes that created the property. For this reason, including
this site within the SWMU 9 boundaries may be appropriate from an administrative
perspective, given the location of this site and its proximity to and partial enclosure by
SWMU 9.

1.2 Purpose of the RFI Report Addendum/CMS Work Plan

This RFI Report Addendum provides information about AOC 706 that documents the
conclusions from the Zone G RFI Report, Revision 0, provides the results of additional
sampling performed after the RFI report was submitted, presents conclusions from the new
data collected, and provides a recomimendation for proceeding with the RCRA CA process
at AOC 706. Section 8.0 of this document contains a focused Corrective Measures Study
(CMS) Work Plan. This CMS Work Plan presents the steps that will address the CMS
recommended for antimony in soil and groundwater, which is identified as a COC for AOC

706 following the RFI and additional investigations.
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Prior to changing the status of any site to No Further Action (NFA) in the CNC RCRA CA
permit, the BCT agreed that the following issues should be considered:

e Status of the RFI

e Presence of metals (inorganics) in groundwater

» Potential linkage to SWMU 37, Investigated Sanitary Sewers at the CNC
» Potential linkage to AOC 699, Investigated Storm Sewers at the CNC

e Potential linkage of AOC 504, Investigated Railroad Lines at the CNC

¢ Potential linkage to surface water bodies (Zone J}

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

¢ Relevance or need for land use controls (LUCs) at the site

Although NFA is not currently being requested for this site, information regarding these
issues is provided in Section 6.0 of this RFI Report Addendum to expedite the decision-

making process for the site.

1.3 Report Organization

This RFI Report Addendum/CMS Work Plan consists of the following sections, including
this introductory section:

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

2.0 Summary of RFI Conclusions for AOC 706 — Summiarizes the conclusions from the
RFI investigations and risk evaluations for AOC 706 as presented in the Zone G RFI Report,
Revision 0.

3.0 Summary of Interim Measures and UST/AST Removals at AOC 706 — Provides
information regarding any interim measures (IMs) or tank removal activities performed at

the site.

4.0 Summary of Additional Investigations— Summarizes the additional information

collected after completion of the RFI.

5.0 COPC/COC Refinement— Provides further evaluation of COPCs based on RFI and
additional data to assess them as COCs.

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

closeout issues that the BRAC Cleanup Team (BCT) agreed to evaluate prior to site closeout.
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7.0 Recommendations— Provides recommendations for proceeding with a CMS for this

site.

8.0 CMS Work Plan for AOC 706 — Provides a CMS Work Plan for assessing applicable
corrective measures to address the COCs identified in the site soil and groundwater at AOC
706.

9.0 References — Lists the references used in this document.

Appendix A contains a copy of the Final RCRA Facility Assessment (RFA) Naval Base
Charleston, Volume V, Addendum II (EnSafe/Allen & Hoshall, 1995).

Appendix B contains CH2M-Jones’ responses to SCDHEC comments on the Zone G RFI
Report, Revision 0, in regard to AOC 706.

Appendix C contains excerpts from the Zone G RFI Report, Revision 0, including Figure 2.5,

Shallow Groundwater Potentiometric Contours.

Appendix D contains the analytical results and data validation report from the additional
sampling performed at AOC 706 by EnSafe (1999-2000).

Appendix E contains the analytical results and data validation report from the additional
sampling performed at AOC 706 by CIT2M-Jones (2002).

Appendix F contains the 95-percent Upper Confidence Limit (UCLss) calculation summaries
for inorganic COPCs identified at AOC 706.

Appendix G contains the risk calculation tables for future potential receptors at AOC 706.

All tables and figures appear at the end of their respective sections.
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2.0 Summary of RFI Conclusions for AOC 706

This section summarizes the results and conclusions from the soil and groundwater
investigations conducted at AOC 706, which were reported in the Zone G RFI Report,
Revision 0 (EnSafe, 1998a). The RFI report was submitted to SCDHEC for review on
February 20, 1998. Appendix B contains CH2M-Jones' responses to regulatory review
comments on the RFI report, specifically in reference to AOC 706.

The RFI included investigations of soil and groundwater outside of Building 246 to evaluate
the potential for releases from outdoor waste management activities. The original RFI field
work included installing and sampling 10 soil borings surrounding the asphalt parking
area, with collection of soil samples at multiple depths for laboratory analysis.

Although the Zone G RFI Work Plan Addendum (EnSafe, 2000} did not propose monitoring
well installation for the site, metals concentrations observed in initial soil sampling results
prompted installation of one shallow monitoring well to evaluate potential groundwater
impacts. Data tables in the Zone G RFI Report, Revision 0 indicate that groundwater was
sampled three times in 1997 and once in early 1998, with samples analyzed for metals and
semivolatile organic compounds (SVOCs), prior to the submittal of the report to SCDHEC
in February 1998.

The Zone G RFI Report, Revision 0 presented the analytical results for these samples, as well
as conclusions concerning contamination and human health risk assessments (HHRAs).
Conclusions from the RFI report regarding site soil and groundwater are summarized
below. Excerpts from the RFI report showing the detected constituents in surface and
subsurface s0il, as well as groundwater, are presented in Appendix C of this RFI Report
Addendum.

2.1 Soil Sampling and Analysis

During the Zone G RFI, 10 soil borings (G7065B001 through G7065B010) were installed and
sampled. Surface (from 0 to 1 foot below land surface [ft bls]) soil samples were collected
from 10 borings and subsurface (3 to 5 ft bls) soil samples were collected from seven
borings. The sampling locations are presented on Figure 2-1, and were along the north, west
and south edges of the asphalt-paved parking lot on the west side of the building. At three
locations (G706SB005, G7065B008, and G7065B010) subsurface samples could not be

collected, reportedly due to encountering the shallow water table. These samples were
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analyzed for metals, pesticides, PCBs, and SVOCs. One surface soil sample was also

analyzed for volatile organic compounds (VOCs) and dioxin compounds.

The results of surface soil analyses were compared in the Zone G RFI Report, Revision 0 to the
applicable screening criteria. These criteria were the U.S. Environmental Protection Agency
(EPA) Region Il unrestricted (i.e., residential) land use risk-based concentrations (RBCs)
with a Hazard Index (HI) equal to 0.1, EPA soil screening levels (SSLs) with a dilution
attenuation factor (DAF)=20, and the Zone G RFI background reference concentrations

(BRCs) for surface and subsurface soil.

Analytes that exceeded these screening criteria were identified as COPCs in the RFI report,
and were retained for further evaluation in the RFI risk assessment to determine which of

these, if any, were considered COCs.

2.1.1 Surface Soil Results
Section 10.14.3.1 of the Zone G RFI Report, Revision 0 presented the following conclusions
regarding the surface soil samples collected and analyzed at AOC 706:

Three VOCs (benzene, carbon disulfide, and 1,2,3-trichloropropane) were detected in
surface soil; concentrations of these chemicals were below their respective RBCs. The
concentration of 1,2,3-trichloropropane (6 micrograms per kilogram [pg/kg]}), which
was detected only in the duplicate sample, exceeded the SSL used in the RFI (6
nanograms per kilogram [ng/kg]).

o Eleven SVOCs were detected in surface soil; all at concentrations below their respective
RBCs and SSLs, and below risk-based criteria for calculated benzo[a]pyrene equivalent
(BEQ) concentrations.

» Five pesticides were detected in surface soil at concentrations well below their
respective RBCs and SSLs.

¢ The PCB compound Aroclor-1260 was detected in one surface soil sample at AOC 706
{64 pg/ kg in boring G7065B008), which is below its RBC and the SSL used in the RFI
(1,000 pg/kg).

* Dioxin (TEQ) was detected in one duplicate sample at a concentration of 5.3 ng/kg,
which is below the COPC screening criteria used in the RFI (1,000 ng/kg) but slightly
above its residential RBC (4.3 ng/kg).

e Twenty-three metals were detected in surface soil samples collected at AOC 706. In one

surface soil sample (at boring G7065B002), the antimony concentration was reported at
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4.2 mg/kg, which exceeds the 3.1 mg/kg RBC (HI=0.1) and Zone G BRC (2.89 mg/kg).
In the same surface soil sample (at boring G7065B002) cadmium was reported at 5
mg/ kg, which exceeds its RBC of 3.9 mg/kg (HI=0.1} and Zone G BRC of 0.52 mg/kg.
Iron also exceeded its RBC, and no background concentrations were determined for it.
Antimony and cadmium were identified as COPCs in surface soil, however they were
not identified as COCs in the RFI report.

No surface soil COCs were identified in the Zone G RFI Report, Revision 0 for AOC 706.

2,1.2 Subsurface Soil Results
Section 10.14.3.1 of the Zone G RFI Report, Revision 0 presented the following conclusions
regarding the subsurface soil samples collected and analyzed at AOC 706:

¢ Five VOCs were detected in subsurface soil at concentrations below their respective
SSLs.

¢ Eleven SVOCs were detected in surface soil at AOC 706. One chemical,
pentachlorophenol, was detected in one subsurface soil sample at a concentration of 62
pg/kg at boring G706SB004, which exceeded the SSL of 30 pg/kg, used in the RFL

e Six pesticides were detected in subsurface soil at concentrations well below their

respective SSLs.

¢ Aroclor-1260 was detected in three subsurface soil samples, with the concentration in
one sample (1,100 pg/kg at boring G7065B004) exceeding the SSL used in the RFI (1,000

#g/kg)-

Twenty-four metals were detected in subsurface soil samples, with antimony, copper, lead,
mercury, and thallium concentrations exceeding both their respective SSLs and Zone G
BRCs in at least one sample. Because the area containing elevated metals in subsurface soil
is limited, and because groundwater generally lacked significant concentrations of these

metals, they were not considered COCs.

No subsurface soil COCs were identified in the Zone G RFI Report, Revision 0 for AOC 706.

2.2 Groundwater Sampling and Analysis

One shallow monitoring well was installed, and screened from approximately 4 to 14 ft bls.
Four sets of groundwater samples were collected prior to the submittal of the RFI report.
These samples were analyzed for metals and SVOCs. The monitoring well location is shown

in Figure 2-1.
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2.2.1 Groundwater Results

Section 10.14.4 of the Zone G RFI Report, Revision 0 describes the results of only the first set
of groundwater samples analyzed from AOC 706. The groundwater sampling detected one
SVOC, 4-methylphenol, at a concentration well below its EPA Region IIl Tap Water RBC
during the first sampling event conducted in 1997. During the subsequent sampling events,

4-methylphenol was not detected in groundwater.

During the first groundwater sampling event, barium and thallium exceeded both their tap
water RBCs and respective Zone G groundwater BRCs. Iron was the only other parameter
which exceeded COPC screening criteria. Barium and thallium were identified as COPCs
for evaluation in the HHRA section of the RFI report (10.14.6). Potentiometric maps from
the RFI report of the shallow groundwater in this part of Zone G indicate flow locally to the
south, with regional flow to the east to Cooper River (see figure in Appendix C).
Groundwater data from the site are discussed further in Section 4.3 of this RFI Report
Addendum.

2.3 Human Health Risk Assessment Summary
The HHRA section (10.14.6) of the Zone G RFI Report, Revision 0 evaluated the COPCs for

risk via air inhalation, soil incidental ingestion/contact, and groundwater ingestion
pathways for current site worker and future unrestricted (i.e., residential) land use
scenarios. The identification of COCs was based on cumulative (all pathway) risk and
hazard on a medium-specific basis. EPA has established an acceptable risk range of 1E-04 to
1E-06, and an HI threshold of 1.0. As recommended by SCDHEC, the RFI considered a COC
to be any chemical contributing to a cumulative risk level of 1E-06 or greater, and/or a
cumulative HI above 1.0 and individual Incremental Lifetime Cancer Risk (ILCR) exceeding
1E-06, or a hazard quotient (HQ) exceeding 0.1. For carcinogens, this approach is
conservative because a cumulative risk level of 1E-04 and an individual ILCR of 1E-06 is

recommended by EPA Region IV as the trigger for establishing COCs.

The HHRA concluded that no surface or subsurface soil COCs were present for either the
unrestricted or site worker scenarios. Barium and thallium were identified as COCs in
shallow groundwater at AOC 706.
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24 COPC/COC Summary

The Zone G RFI Report, Revision 0 concluded that there are no COCs present in surface or
subsurface soils at AOC 706, based on conclusions of the HHRA and the potential for offsite

migration evaluations.

Barium and thallium were identified as COCs in shallow groundwater, and it was
concluded that a CMS would be required for these COCs. The presence of barium and
thallium in the shallow groundwater at AOC 706 is discussed further in Section 5.0 of this
RFI Report Addendum.
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3.0 Summary of Interim Measures and UST/AST
Removals at AOC 706

3.1 Interim Measures
No IMs have been conducted at AOC 706.

3.2 UST/AST Removals

There are no known underground storage tanks (USTs) or aboveground storage tanks
(ASTs) associated with AOC 706. Visual inspections made by BCT members during 2001
indicated no physical evidence of USTs or ASTs.
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4.0 Summary of Additional Investigations

In February 1998, July and December 1999, and January 2000, additional field activities were
conducted by the Navy/EnSafe team in Zone G subsequent to the Zone G RFI Report,
Revision 0 (EnSafe, 1998a). The work was performed in January 2000 as described in the
Zone G RFI Work Plan Addendum (EnSafe, 2000).

The sampling event included collecting Synthetic Precipitation Leaching Procedure (SPLP)
soil samples at AOC 706 to support SSL calculations, additional delineation soil sampling,
and groundwater sampling. Summaries of the analytical results and a copy of the data
validation report for this sampling event are presented in Appendix D of this RFl Report
Addendum.

4.1 Screening Criteria used for Additional Sampling and
Analysis

Surface soil sampling results were screened against EPA Region III residential RBCs
{noncarcinogens at HI=0.1) and the generic soil-to-groundwater SSLs (DAF=1 for VOCs,
DAF=10 for all other parameters). Results for inorganic parameters were also compared to
their Zone G surface soil background range of concentrations. When both the Zone G
background range maximum concentration value and either the RBC or SSL were exceeded,
the chemical was selected as a COPC. COPCs identified using this process are discussed
further in Section 5.0 of this RFI Report Addendum.

Similarly, subsurface soil results were compared to the Zone G background range of
concentrations (for inorganics) and generic SSLs (DAF=10). When an organic compound
concentration exceeded the SSL, or when an inorganic compound concentration exceeded
both criteria, the chemical was selected as a COPC for the soil-to-groundwater leachabitity

pathway.

Groundwater sample results were compared to EPA National Primary Drinking Water
Standard Maximum Contaminant Levels (MCLs) (or EPA Region III Tap Water RBCs if no
MCL exists), and to the CNC Zone G BRCs for inorganics.

The sampling locations are shown in Figure 4-1. Tables 4-1 and 4-2 present the analytical
result summaries for organic and inorganic parameters detected in surface soils,

respectively. Summaries for organic and inorganic parameters detected in subsurface soils
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are shown in Tables 4-3 and 4-4, respectively. The results of detected organic and inorganic
chemicals in groundwater samples are summarized in Tables 4-5 and Table 4-6,

respectively.

4.2 Summary of Additional Investigations

4.2.1 Additional Soil and Groundwater Investigations (EnSafe, 1999-2000)

In July 1999, three soil borings were installed along the fence line at the western edge of the
parking lot. The locations of soil borings G7065B011, G7065B012, and G7065B013 are shown
on Figure 4-1. Boring G7065B013 is co-located with RFI boring G7065B004, and boring
G7065B014 is co-located with RFI boring G706SB012. Surface and subsurface soil samples
were collected at each boring, except at boring G7065B013, where only a subsurface sample
was collected. Soil samples were analyzed for metals, pesticides, PCBs, and SVOCs. In
addition, the surface soil sample from boring G7065B011 was analyzed for pesticides, and
the subsurface sample from boring G7065B013 was analyzed for SPLP metals. The SPLP
data were intended to provide information for the calculation of site-specific SSLs for soil-
to-groundwater leachability information. A groundwater sample was also collected from
monitoring well G706GWO001 at this time, and analyzed for total metals and SVOCs.

In July 1999, a groundwater sample was collected from monitoring well G706GW001 and
analyzed for metals, pesticides and PCBs. In December 1999, soil borings G7065B014
through G706SB020 were installed to obtain SPLP data. Boring G7065B019 was located
outside the fence and western AOC boundary in a grassy area; the remaining borings were
located along the western AOC boundary. Samples were analyzed for metals (total), SPLP
metals, and dioxin compounds. Surface and subsurface samples were collected at all
locations except G7065B015 and G7065B017, where only a surface soil sample was collected.

In January 2000, the surface soil at boring location G7065B018 was resampled and analyzed
for hexavalent chromium. Borings G7065B021 and G706SB022 were also installed outside
the northwest AOC boundary, along the south right-of-way of Dyess Avenue. As presented
in the Zone G RFI Work Plan Addendum (EnSafe, 2000), these samples were collected to
further delineate metals north of G7065B002 and north-northwest of G706SB011. Surface

and subsurface soil samples at these two locations were analyzed for total metals.

4.2.2 Additional Groundwater Investigation (CH2M-Jones, 2002)

The existing monitoring well, G706GW001, was resampled on July 13, 2002 by CH2M-Jones.
The sample was analyzed for VOCs, SVOCs, pesticides/PCBs, barium, and hydrazine. This
well was also sampled in June and September 2002 as part of the SWMU 9 quarterly
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monitoring. The analytical data summaries and data validation report for this collection

event are found in Appendix E of this RFI Report Addendum.

4.3 Soil Sampling and Analysis
4.3.1 Surface Soil Results

Organic Compounds

Results of the additional surface soil sampling for pesticides and PCBs did not produce any
exceedances of COPC screening criteria (see Table 4-1). Various dioxin compounds were
detected at low levels, as shown in Table 4-1.The detected TCDD equivalents (TEQs)
indicated an exceedance of the EPA Region Il residential RBC of 4.3 ng/kg, but ata
concentration below the industrial RBC of 38 ng/kg. No 2,4,7,8 TCDD detections were
reported in any of the samples, and the majority of the detections were OCDD congeners, as
presented in Table 4-1. TEQs are discussed further in Section 5.0.

Inorganic Compounds

The surface soil sample from boring G7065SB011 contained aluminum, antimony, total
chromium, copper, iron, and manganese at concentrations which exceed their respective
RBCs and Zone G surface soil background concentration ranges. None of these parameters
exceeded their RBCs in surface soil samples surrounding G7065B011. The metals that
exceeded the COPC screening criteria are summarized below. Table 4-2 presents the

inorganic parameters detected in these samples.

e Aluminum - Aluminum exceeded the residential RBC (HI=0.1) and Zone G background

range maximum concentration in three samples.

* Antimony - Antimony exceeded the residential RBC (HI=0.1) and Zone G background
range maximum concentration in two samples.

* Arsenic - Arsenic exceeded the residential RBC and Zone G background range

maximum concentration in one sample.

* Cadmium - Cadmium detected in RFI boring G7065B002 was further investigated with
borings G7065B011, G7065B012, and SPLP borings G7065B014 and G706SB018.
Cadmium did not exceed its COPC screening criteria in any of the delineation samples
collected or in adjacent SPLP borings. Therefore, cadmium is not confirmed as a COPC
during this sampling.
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e Chromium- Chromium exceeded the residential RBC (HI=0.1) and Zone G background

range maximum concentration in four samples.

e Copper- Copper exceeded the residential RBC (HI=0.1) and Zone G background range

maximum concentration in two samples.

¢ Iron- Iron exceeded the residential RBC (HI = 0.1) and the Zone G background range

maximum concentration in three samples.

¢ Lead- Lead exceeded its 400 mg/kg EPA Region III residential RBC and the Zone G
surface soil background range in one sample from boring G7065B012 (1,300 mg/kg).
Lead concentrations in surface soil samples from surrounding borings G7065B011,
G7065B014, G7065B018, and G7065B020 did not exceed the screening criteria.

e Manganese- Manganese exceeded the residential RBC (HI=0.1) ) and the Zone G surface

soil background concentration range in three samples.

e Thallium - Thallium exceeded the residential RBC (HI=0.1) and Zone G background

range in one sample.

e Vanadium - Vanadium exceeded the residential RBC (HI=0.1) and Zone G background

range in three samples.

On the basis of these results, TEQs, aluminum, antimony, arsenic, chromium, copper, iron,
manganese, lead, thallium, and vanadium were identified as COPCs in surface soil and are
evaluated further in Section 5.0.

4.3.2 Subsurface Soil Results

Organic Compounds

Results of the additional subsurface soil sampling for dioxin/furan compounds, pesticides,
and PCBs did not produce any exceedances of SS51.s {DAF=10) for these parameters. Dioxin
compounds were detected in two samples, as indicated in Table 4-3. No SSL is listed for
dioxins in the EPA Soil Screening Guidance: Technical Background Document (EPA, 1996). Only
the 2,3,7,8-TCDD congener has an SSL listed in the EPA Region III RBC tables at a value of
4.3 ng/kg (DAF=10). No detections of the 2,3,7,8-TCDD congener occurred in any of the

samples analyzed for dioxins.

Aroclor-1260 was detected in samples from borings G7065B011 and G706SB012 at
concentrations of 86 and 110 pg/kg, respectively. No generic SSL is provided for Aroclor-
1260 in the EPA SSL Guidance Document. The detected values are both below the EPA
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Region III SSL (DAF=10) of 540 pug/kg for Aroclor-1254. Therefore, these isolated detections
of Aroclor-1260 are not considered significant. No organic COPCs were identified in
subsurface soil from this sampling.

Inorganic Compounds
The following inorganic compounds were identified as exceeding the appropriate COPC

screening criteria:

* Antimony- Antimony was detected in one subsurface sample above its SSL and Zone
G background range of concentrations. Antimony was not detected in the seven Zone G
RFI grid-based reference samples, but was detected in adjacent Zone H subsurface soil
reference samples (n=58), with a concentration range of 1.5 to 19 mg/kg. The use of the
Zone H background range is appropriate since the site is adjacent to Zone H and
historic industrial activities that occurred in Zones G and H are similar.

s Chromium - Chromium exceeded its SSL and Zone G background range in two

samples.

e Manganese - Manganese exceeded its SSL and Zone G background range in two

samples.
e Mercury - Mercury exceeded its SSL and Zone G background range in two samples.

e Thallium - Thallium exceeded its SSL and the Zone G background range in four

samples.

e Tin - Tin was above background levels in two samples; however, it does not have an
S5L value listed in either the EPA SSL Guidance Document or the EPA Region III risk-
based tables.

Based upon these results, antimony, chromium, manganese, mercury, and thallium were
identified as COPCs in subsurface soil at AOC 706, and are evaluated further in Section 5.0.

4.3.3 SPLP Sampling Results

Soil borings G7065B014 through G7065B020 were installed for SPLP sampling in December
1999. A surface soil sample and a subsurface soil sample were collected from each boring,
except at borings G706SB015 and G706SB017, where only surface soil samples were
collected. The parameters detected in the surface and subsurface soils are included in Tables
4-2 and 4-4, and were included in the COPC screening. Analytical results for the liquid
extract from the SPLP tests are included in Appendix D.
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4.4 Groundwater Sampling and Analysis

Monitoring well G706GW001 was sampled during four events after submittal of the Zone G
RFI Report, Revision 0. Int July 1999, the well was sampled for PCBs, pesticides/herbicides,
and metals. The well was also sampled in June, July, and September 2002. Analyses were
performed on these groundwater samples for VOCs, SVOCs, hydrazine, and selected
metals. Table 4-5 presents the detections of all organic chemicals in this well for all
sampling events. Table 4-6 presents the detections of all metals in this well for all sampling
events.

Pesticides and PCBs have not been detected to date in site groundwater. Several SVOCs
were detected at low concentrations, as shown in Table 4-5. Of those detected, only n-
nitrosodi-n-propylamine exceeded its screening criterion (EPA Region III tap water RBC),
and is identified as a COPC. No MCL exists for this chemical.

Several metals were detected during both events, as indicated in Table 4-6, with barium
present at concentrations above the EPA Primary Drinking Water Standards in at least one
sampling event. During the July 1999 and June 2000 events, the barium concentration
exceeded the 2,000 pg/L MCL. Although there are no EPA Primary Drinking Water
Standards for iron, the observed iron concentration in one sample exceeds the Zone G
background range of concentrations (see Table 4-6). Antimony was detected above
background levels in the last two sampling events for which it was analyzed. The last
detected antimony concentration at 45.6 pg/L exceeds its background concentration and
MCL (6 pg/L). Therefore, antimony, barium, and iron are identified as COPCs and are
further evaluated in Section 5.0.

4.5 COPC/COC Summary

The Zone G RFI Report, Revision 0 did not identify any COCs for surface or subsurface soil at
AQOC 706. Screening the results from the additional investigations identified TEQs,
aluminum, antimony, arsenic, chromium, copper, iron, manganese, lead, thallium and
vanadium as COPCs in surface soil and requiring further evaluation. These COPCs are
further evaluated in Section 5.0. The results of the additional investigations indicate that
antimony, manganese, mercury, and thallium should be evaluated as COPCs in subsurface
soil, and are discussed further in Section 5.0.

The Zone G RFI Report, Revision 0 identified barium and thallium as COCs for site
groundwater. Results of additional groundwater sampling identified n-nitrosodi-n-
propylamine, antimony, barium, and iron as COPCs. The significance of these parameters
as COPCs is discussed further in Section 5.0.
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TABLE 4-1
Organic Parameters Detected in Surface Soil Samples, Additional investigations

RFI Report Addendum and CMS Work Plan, AOC 706, Zone G, Charleston Naval Complex

EPA Region Soil-to-

Sample Il Residential Groundwater
Analyte Location Concentration Units Qualifier RBC (HI=0.1)" SSL (DAF=10)"

1,2,3,4,6,7,8- G706SB018 268.5 ng/kg J
Heptachlorodibenzo-p-dioxin

G7065B014 53.8 =
1,2,3,4,6,7,8- G7065B014 16.1 =
Hepiachlorodibenzofuran

G706SB018 47.4 =
1,2,3,4,7,8- G7065B018 3.5 =
Hexachlorodibenzo-p-dioxin

G7065B014 04 J
1,2,3,4,7,8- G706SB018 271 J
Hexachlorodibenzofuran

G7065B014 124 J
1,2,3,6,7.8- G7065SB014 1.9 J
Hexachlorodibenzo-p-dioxin

G706SB018 12.5 =
1,2,3,6,7,8- G7065B018 6.2 J
Hexachlorodibenzofuran

G7065B014 27 J
1,2,3,7,8,9- G706SB014 3.2 =
Hexachlorodibenzo-p-dioxin

G706S8018 12.8 J
1,2,3,7.8- G7065B014 14 J
Pentachlorodibenzofuran

G706SB018 21 J
2,3,4,6,7,8- G706SB014 2.3 =
Hexachlorodibenzofuran
2,34,78- G7065B018 4.0 =
Pentachlorodibenzofuran

G706SB014 2.1 =
2,3,7,8- G706SB014 33 J

Tetrachlorodibenzofuran

G7065B018 9.6 =
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TABLE 4-1
Organic Parameters Detected in Surface Soil Samples, Addtional Investigations
RFI Report Addendum and CMS Work Plan, AOC 706, Zone G, Charleston Naval Complex

EPA Region Soil-to-

Sample Il Residential Groundwater
Analyte Location Concentration Units Qualifier RBC (HI=0.1)" SSL (DAF=10)"
Octachlorodibenzo-p-dioxin  G706SB018 1,215.6 ng/kg =

G706SB014 419.2 =

Octachlorodibenzofuran G706SB014 20.7 =
G706SB018 258 =

TEQs G706SB014 51 = 43 NA
G706SB018 14.2 =

PCB-1260 {Aroclor-1260) G70658012 260 Hg/kg J 320 550
G7065SB8011 200 J

Alpha-Chlordane G7065B012 5.3 J 1,800 5,000

Endosulfan Sulfate G7068B012 7.9 J 47,000 9,000

Gamma-Chlordane G706SB012 18.0 d 1,800 5,000

p.p'-DDE G7065B012 12.0 J 1,900 27,000
G7065B011 15.0 J

p.p-DDT G706SB012 15.0 ug/kg J 1,900 16,000
G7065B011 11.0 =

® EPA Region ll Residential RBCs (HI=0.1 for noncarcinogens) were obtained from the EPA Region |1l RBC
Table, October 2000, unless otherwise noted.

® Generic soil-to-groundwater SSLs (DAF=10} are from EPA Soil Screening Guidance: Technical Background
Document (Table A-1), EPA/540/R-95/128, May 1996, unless otherwise noted.

Concentrations shown in bold and outlined within the table indicate exceedances of the appropriate screening
criteria.

= Indicates that the analyte was detected at the concentration shown.
J  Indicates that the concentration is an estimated value.
#g/kg Micrograms per kitogram
NL  Not listed
ng’kg Nanograms per kilogram



RF REPORTADDENDUM & CMS WORK PLAN, AOC 706, ZONE G

CHARLESTON NAVAL COMPLEX
REVISION 0
JANUARY 2003
TABLE 4-2
inorganic Parameters Detected in Surface Soil Samples, Additional Investigations
RFI Report Addendum and CMS Work Plan, AOC 706, Zone G, Charleston Naval Complex
EPA Region HI Zone G Surface
Residential Soil-to- Soll Background
Sample  Concentration Soil RBC? Groundwater Concentration
Analyte Location {mg/kg) Qualifier {HI=0.1) SSL® (DAF=10) Range®
Aluminum  G706SB011 23,400 = 7,800 NL 2,190 -17,800
G706SB012 9,510 =
G7065B014 13,400 =
G7065B015 31,100 =
G706SB016 6,740 =
G706SB017 9,180 =
G706SB018 34,500 =
G706SB019 10,900 =
G7065B020 12,800 =
G7065B021 4,180 =
G706SB022 4,290 =
Antimony  G706SB011 10.7 J 3.1 25 0.79-5.7
G7065B014 42 J
G706SB015 1.8 J
G706SB016 0.4 J
G706SB0O17 14 J
G7065B018 57 J
G7065B018 0.7 J
G706SB020 11.6 J
Arsenic  G706SBO11 225 = 0.43° 145 3.1-25
G7065B012 9.9 =
G7065B014 8 =
G706SB015 476 =
G7065B016 0.5 J
G7065B017 5.1 =
G706SB018 18.1 =
G706SB019 1.1 =

G7065B020 7 =



AFl REPORTADDENDUM & CMS WORK PLAN, AOC 706, ZONE G

CHARLESTON NAVAL COMPLEX
REVISION 0
JANUARY 2003
TABLE 4-2
inorganic Parameters Detected in Surface Soil Samples, Additional Investigations
RF! Report Addendum and CMS Work Plan, AGC 706, Zone G, Charleston Naval Complex
EPA Region Hi Zone G Surface
Residential Soil-to- Soil Background
Sample  Concentration Soil RBC® Groundwater Concentration
Analyte Location {mg/kg) Gualifier {HI=0.1) ssL® (DAF=10) Range®
Arsenic  G706SB021 22 J 0.43° 145 31-25
G7065B022 2.7 =
Barium G7068B0O11 208 J 550 800 11-129
G706SB014 498 =
G706SB015 62.6 =
G706SB016 14.6 J
G706SB017 18.3 J
G706SB018 119 =
G706SB019 21.2 =
G706SB020 66.8 =
G706SB012 36.1 J
G7065B021 t2.2 =
G7065B022 286 =
Beryllium  G706SB011 1.2 = 16 3t5 047 -11
G7065B012 04 dJd
G70658014 0.6 =
G70658015 1.7 =
G706SB018 1.8 =
G7065B020 0.5 =
G706SB021 0.2 J
G7065B022 0.3 J
Cadmium  G706SB011 22 J 78 4.0 0.12-1.7
G7065B012 0.6 J
G706SB014 04 J
G7065B016 02 J
Calcium G7065B011 24,300 = NL NL NL

G7065B012 6,140
G7065B014 6,430

t
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RFI REPORTADDENDUM & CMS WORK PLAN, AQC 706, ZONE G

CHARLESTON NAVAL COMPLEX
REVISION 0
JANUARY 2003
TABLE 4-2
Inorganic Parameters Detected in Surface Soil Samples, Additional Investigations
RF! Report Addendum and CMS Work Plan, AOC 706, Zone G, Charleston Naval Complex
EPA Region Ill Zone G Surface
Residential Soil-to- Soil Background
Sample  Concentration Soil RBC*  Groundwater Concentration
Analyte Location {mg/kg} Qualifier (HI1=0.1) SSL" (DAF=10) Range®
Calcium G7065B015 5,690 = NL NL NL
G706SB016 1,950 =
G706SB017 3,080 =
G70658018 14,500 =
G70658019 980 =
G7065B020 3,280 =
G706SB021 57,400 =
G7065B022 31,000 =
Chromium, G706SB0O11 56.1 J 23 19 7-39
Total
G706SB012 229 J
G706SB014 24 J
G706SB015 58 J
G706SB015 59.5 =
G7065B016 08 J
G706SB017 08 J
G7065SB018 6 J
G70658018 705 =
G706SB019 0.9 J
G706SB020 1.5 J
G706SB020 415 =
G706SB021 149 =
G70658022 23 =
Cobalt G7065B011 7.8 = 470 NL 11-6.2
G7065B012 2.6 J
G706SB014 3.5 J
G706SB015 9.4 =
G706SB016 0.8
G7065B017 1.7 J



RA REPORTADDENDUM & CMS WORK PLAN, AOC 706, ZONE G

CHARLESTON NAVAL COMPLEX
REVISION 0
JANUARY 2003
TABLE 42
Inorganic Parameters Detected in Surface Soil Samples, Additional Investigations
RF! Report Addendum and CMS Work Plan, AOC 706, Zone G, Charleston Naval Complex
EPA Region lil Zone G Surface
Residential Soil-to- Soil Background
Sample  Concentration Solt RBC*  Groundwater Concentration
Analyte Location {mg/kg) Qualifier (HI=0.1) ssL® {DAF=10) Range®
Cobalt G706SB018 9.5 = 470 NL 1.1-6.2
G706SB019 2 J
G7065B020 38 J
G7065B021 1.5 J
G7065B022 1.6 J
Copper G706SB011 548 dJ 310 5,500 23 - 431
G7065B012 53.3 J
G706SB014 158 =
G7065B015 53.3 =
G706SB016 34 =
G706SB017 15.3 =
G7065B018 861 =
G7065B019 8.5 =
G706SB020 27 =
G706SB021 24 =
G7065B022 52.6 =
Iron G706SB0O1t 33,000 = 2,300 NL 4,300 - 32,700
G7065B012 11,200 =
G7065B014 13,200 =
G706S8B015 35,700 =
G7065B016 1,770 =
G706SB017 8,110 =
G706SB018 38,200 =
G706SB019 3,930 =
G706SB020 19,900 =
G706SB021 3,870 =
G706SB022 4,840 =



RF} REPORTADDENDUM & CMS WORK PLAN, AOC 706, ZONE G

CHARLESTON NAVAL COMPLEX
REVISION 0
JANUARY 2003
TABLE 4-2
Inorganic Parameters Detected in Surface Soil Samples, Additional Investigations
RFi Report Addendum and CMS Work Plan, AOC 706, Zone G, Charleston Naval Complex
EPA Region e Zone G Surface
Residential Soil-to- Soil Background
Sample Concentration Soil RBC" Groundwater Concentration
Analyte Location {mo/kg) Qualifier {HI=0.1) SSL® (DAF=10) Range®
Lead G7065B011 320 J 400° 400 3.5-275
G706SB012 1,300 J
G7065B014 160 =
G706SB015 75.8 =
G7065B016 6.3 =
G706SB017 53.7 =
G706SB018 221 =
G706SB019 10.7 =
G7065B020 181 =
G706SB021 29 =
G7065B022 84 =
Magnesium G70658011 5,270 = NL NL 766 - 5,280
G7065B012 1,020 =
G706SB014 1,380 =
G706SB015 4,190 =
G7065B016 284 J
G7068B017 612 =
G7065B018 5,370 =
G706SB019 608 =
G706SB020 1,360 =
G7065B021 1,530 =
G7065B022 1,010 =
Manganese G706SB011 575 = 160 NL 39 - 359
G7065B012 174 =
(70658014 142 =
G706SB015 532 =
G706SB016 11.9 =

G70658017 64.9 =
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RFI REPORTADDENDUM & CMS WORK PLAN, AOC 706, ZONE G

CHARLESTON NAVAL COMPLEX
REVISION ¢
JANUARY 2003
TABLE 4-2
Inorganic Parameters Datected in Surface Soil Samples, Additional Investigations
RFI Report Addendum and CMS Work Plan, AOC 706, Zone G, Charleston Naval Complex
EPA Region Ill Zone G Surface
Residential Soil-to- Soil Background
Sample  Concentration Soil RBC*  Groundwater Concentration
Analyte Location (mg/kg) Qualifier (HI=0.1)  SSL" (DAF=10) Range®
Manganese G706SB018 431 = 160 NL 39-359
G7065B019 304 =
G706SB020 201 =
G706SB021 826 =
G7065B022 89.8 =
Mercury  G706SBO11 14 = 2.3 1.0 0.06-2
G708SB012 0.3 =
G706SB014 0.3 =
G706SB015 0.4 =
G706SB017 0.1 =
G706SB018 0.7 =
G706SB020 09 =
G706SB021 0.1 J
G706SB022 0.1 J
Nickel G706SB011 29.7 = 160 65 2-265
G706SBO12 8.2 =
G706SB014 19.1 =
G706SB015 20.4 =
G706SB016 2.1 J
G706SB017 5.5 =
G7065B018 27.3 =
G7065B019 4.6 =
G7065B020 18.5 =
G706SB021 5.3 =
G706SB022 6.2 =
Potassium G7065B011 2,060 J NL NL NL
G7065B012 565 J
G7065B014 1,010 =
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RFI REPORTADDENDUM & CMS WORK PLAN, AOC 706, ZONE G

CHARLESTON NAVAL COMPLEX
REVISION 0
JANUARY 2003
TABLE 4.2
Inorganic Parameters Detected in Surface Soil Samples, Additional Investigations
AFI Report Addsndum and CMS Work Plan, AOC 706, Zone G, Charleston Naval Complex
EPA Region lii Zone G Surface
Residential Soil-to- Soil Background
Sample Concentration Soil RBC®  Groundwater Concentration
Analyte Location {mg/kg) Qualifier (HI=0.1)  SSL®(DAF=10) Range®
Potassium G706SB015 2,780 = NL NL NL
G706SB016 263 J
G706SB017 339 J
G7065B018 3,540 =
G706SB019 479 J
G706SB020 843 =
G7065B021 254 J
G7065B022 210 J
Selenium  G7065B011 1.1 = 39 25 045-14
G7065B012 05 J
G706SB014 1.3 =
G706SB015 2.8 =
G7065B017 13 =
G70658018 27 =
(70688020 25 =
Sitver G706SB011 06 J 39 17 ND
G7065B014 0.3 J
G7065B020 1.8 =
Sodium G706SB011 1,980 = NL NL NL
G706SB012 206 J
G706SB014 309 J
G7065B015 927 =
G7065B0D16 79 J
G7065SB017 213 J
G7065B018 2,490 =
G706SB019 111 J
G7065B020 272 J

G706SB021

411
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REVISION 0
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TABLE 4-2
Inorganic Parametars Detected in Surface Soil Samples, Additional Investigations
RFI Report Addendum and CMS Work Plan, AOC 706, Zone G, Charleston Naval Complex
EPA Region il Zone G Surface
Residential Soil-to- Soil Background
Sample  Concentration Soil RBC®  Groundwater Concentration
Analyte Location {ma/kg) Qualifier (HI=0.1) ssL® {DAF=10) Range®
Sodium G7065B022 436 = NL NL NL
Thallium G706SB014 05 J 1.8 04 ND
G7065B015 1.8 J
G7065B018 1.6 J
G7065B020 0.8 J
Tin (Sn) G7065B011 28.6 J 470 NL 26-26
G7065B018 16.1 =
G7065B020 16.7 =
Vanadium G706SB011 711 = 55.0 3,000 7.5-57
G706SB012 26.7 =
G7065B014 32.3 =
G7068B015 87.2 =
G706SB016 10.3 =
G706SB017 19.3 =
G706SB018 85.2 =
G706SB019 13.8 =
G706SB020 30.9 =
G7065B021 83 =
G7065B022 12.8 =
Zinc G706SB011 1,060 Jd 2,300 6,000 18 - 1,850
G706SB012 200 J
G7065B014 286 =
G7065B015 320 =
G706SB016 9.8 =
G706SB017 415 -
G706SB018 618 =
G7065B019 33.8 =
Zinc G70658020 614 = 2,300 6,000 18 - 1,650



RF1 REPORTADDENDUM & CMS WORK PLAN, AOC 706, ZONE G

CHARLESTON NAVAL COMPLEX
REVISION 0
JANUARY 2003
TABLE 4-2
Inorganic Parameters Detected in Surface Soil Samples, Additional investigations
RFI Report Addendum and CMS Work Plan, AOC 706, Zone G, Charleston Naval Complex
EPA Region il Zone G Surface
Residential Soiil-to- Soll Background
Sample  Concentration Soil RBC®  Groundwater Concentration
Analyte Location (mg/kg) Qualifier (H1=0.1)  SSL® (DAF=10) Range®
G706SB021 457 =
G7065B022 99.5 =

2 EPA Region 1l Residential RBCs (HI=0.1 for noncarcinogens) were obtained from the EPA Region il RBC
Table, October 2000, unless otherwise noted.

® Generic soil-to-groundwater SSLs (DAF=10) are from EPA Soil Screening Guidance: Technical Background
Document (Table A-1), EPA/540/R-95/128, May 1996, unless otherwise noted.

® Background values for Zone G are as described in the Zone G RFI Report, Revision 0 (EnSafe, 1998) Section
5- Data Evaluation and Background Comparison; where Zone G Background ranges are not available due to no
detections, range shown is for Zone H.

9 Carcinogen-residential RBC was used directly from the EPA Region (Il RBC Table, October 5, 2000.

° Residential RBC for lead was obtained from EPA Soil Screening Guidance: Technical Background Document,
Appendix A ( page A-5) EPA/540/R95/128, May 1996.

' Residential RBC (HI=0.1) for mercury was obtained from the EPA Region Ill RBC Table document distributed
on October 22, 1997.

Concentrations shown in bold and outlined within the table indicate exceedances of the appropriate screening
criteria.
= Indicates that the analyte was detected at the concentration shown.
J  Indicates that the concentration is an estimated value.
mg/kg Mitlligrams per kilogram
NL  Not listed



RA REPORTADDENDUM & CMS WORK PLAN, AOC 706, ZONE G
CHARLESTON NAVAL COMPLEX

REVISION 0

JANUARY 2003

TABLE 4-3
Organic Parameters Detected in Subsurface Soil Samples, Additional Investigations

RFI Report Addendum and CMS Work Plan, AOC 706, Zone G, Charleston Naval Complex

Sample Soll-to-Groundwater
Analyte Location Concentration Units Qualifier SSL* (DAF=10)

1,2,3,4,6,7,8- G706SB018 5.1 ng/kg =
Heptachlorodibenzofuran

G7065B014 425 =
1,2,3,4,6,7,8- G706SB018 238.6 J
Heptachlorodibenzo-p-dioxin

G706SB014 7,630 =
1,2,3,4,7,8,9- G7065B014 2 J
Heptachlorodibenzofuran
1,2,3,4,7,8- G706SB018 1.8 J
Hexachlorodibenzofuran

G706SB014 16.3 J
1,2,3,4,7,8-Hexachlorodibenzo-p- G706SB014 24 =
dioxin
1,2,3,6,7,8- G706SB014 47 J
Hexachlorodibenzofuran
1,2,3,6,7,8-Hexachlorodibenzo-p- G706SB018 6 J
dioxin

G7065B014 59.1 =
1,2,3,7,8,9-Hexachlorodibenzo-p- G706$B018 7 J
dioxin

G706SB014 79.6 =
1,2,37,8- G7065B014 2.8 J
Pentachlorodibenzofuran
1,2,3,7,8-Pentachlorodibenzo-p- G7065B014 3.8 J
dioxin
2,3,46,7 8- G7065B014 45 J
Hexachiorodibenzofuran
2,3,4,7.8- G7065B8018 0.6 =
Pentachloredibenzofuran

G7065B014 1.5 J
2.3,7.8-Tetrachlorodibenzofuran  G706SB018 1.5 J

G706SB014 5.4 -



TABLE 4-3

Organic Parameters Detected in Subsurface Soil Samples, Additional Investigations

RF REPORTADDENDUM & CMS WORK PLAN, AOC 706, ZONE G

RF! Report Addendum and CMS Work Plan, AOC 706, Zone G, Charleston Naval Complex

CHARLESTON NAVAL COMPLEX
REVISION 0
JANUARY 2003

Sample Soil-to-Groundwater
Analyte Location Concentration Units  Qualifier SSL* (DAF=10)
Octachlorodibenzofuran G7065B018 79 ng/kg =
G7065B014 89.1 =
Octachlorodibenzo-p-dioxin G7065B018 1,906.1 =
G7065B014 60,722 =
TEQs G7065B014 159.8 = 43
G7065B018 6.6 =
PCB-1260 (Aroclor-1260) G7065B011 86 Hg/kg J 550
G7065B012 110 J
p,p-DDD G706SB012 5.6 J 8,000
p.p-DDE G706SB011 54 J 27,000

® Residential RBCs (Hi=0.1 for noncarcinogens) were obtained from the EPA Region Il RBC Table, October
2000, unless otherwise noted.

Concentrations in bold and outlined within the table indicate exceedances of the appropriate screening criteria.

J
Ho/kg
ng’kg

Indicates that the analyte was detected at the concentration shown.
Indicates that the concentration is an estimated value.

Micrograms per kitogram
Nanograms per kilogram



TABLE 44

RFI REPCATADDENDUM & CMS WORK PLAN, AOC 706, ZONE G

Inorganic Parameters Detected in Subsurface Soil Samples, Additional Investigations
RFI Report Addendum and CMS Work Plan, AOC 706, Zone G, Charleston Naval Complex

CHARLESTON NAVAL COMPLEX
AEVISION 0
JANUARY 2003

Soil-to- Zone G Subsurface
Sample Concentration Groundwater SSL*  Soil Background
Analyte Location (mg/kg) Qualifier (DAF=10) Concentration Range®
Aluminum G7065B012 26,000 = NL 2,630 - 36,800
G706SB011 20,100 =
G706SB013 8,830 =
G706SB014 17,800 =
G706SB016 17,700 =
G7065B018 32,600 =
G706SBO19 23,800 =
G706SB020 15,600 =
G706SB022 7,100 =
G706SB021 4,250 =
Antimony  G706SB012 56 J 25 1.5-19°
G7065B011 3 J
G706SB014 6.7 J
G7065B016 233 J
G706SB018 38 J
G7065B019 1.6 J
G706SB020 8.6 J
Arsenic G706SB012 33.2 = 14.5 1.4-36
G706SB011 228 =
G7065B013 14 =
G7065SB014 10.3 =
G7065B016 8.5 =
G7065B018 16.6 =
G7065B019 251 =
G706SB020 9.6 =
G706SB022 6.9 =
G7065B021 1.7 J
Barium G706SB012 121 J 800 7.7 -63
G7065B011 50.5 J



TABLE 44

RF REPORTADDENDUM & CMS WORK PLAN, AQC 706, ZONE G
CHARLESTON NAVAL COMPLEX

Inorganic Parameters Datected in Subsurface Soil Samples, Additional Investigations
RFI Report Addendum and CMS Work Plan, AOC 706, Zone G, Charleston Naval Complex

REVISION 0

JANUARY 2003

Soil-to- Zone G Subsurface
Sample Concentration Groundwater SSL*  Soil Background
Analyte Location (mg/kg) Qualifier (DAF=10) Concentration Range”
Barium G706SB013 171 J 800 7.7-63
G7065B014 83.6 =
G7065B016 83.6 =
G7065B018 77.5 =
G706SB019 53.6 =
G706SB020 69.5 =
G7065B022 43.7 =
G7065B021 15.6 =
Beryllium G7065B012 1.4 = 315 0.45-2.4
G7065B011 1.2 =
G706SB013 0.2 J
G706SB014 07 =
G7065B016 1.0 =
G706SB018 1.7 =
G706SB019 1.2 =
G7065B020 0.7 =
G7065B022 0.3 J
G70658021 0.2 J
Cadmium G70658012 0.8 J 4 0.08-052
G706SBO11 0.7 J
G706SB013 01 J
G706SB014 05 J
G7065B016 0.2 J
G7065B020 0.2 J
Calcium G706SB012 8,190 = NL NL
G706SB011 29,600 =
G7065SB013 1.800 =
G7065SB014 6,490 =
G706SB016 12,100 =



TABLE 4-4

RFI REPORTADDENDUM & CMS WORK PLAN, AOC 706, ZONE G

Inorganic Parameters Detected in Subsurface Soit Samples, Additional Investigations
RFI Report Addendum and CMS Work Plan, AOC 706, Zone G, Charleston Naval Complex

CHARLESTON NAVAL COMPLEX
REVISION O
JANUARY 2003

Soil-to- Zone G Subsurface
Sample Concentration Groundwater SSL"  Soll Background
Analyte Location {mg/kg) Qualifier (DAF=10) Concentration Range®
Calcium G7065B018 56,000 = NL NL
G706SB019 3,970 =
G706SB020 17,000 =
G706SB022 17,800 =
G706SB021 25,600 =
Chromium, G7065B012 43.4 J 19 74-865
Total
G706SB011 414 J
G7065B013 9.9 =
G70§SBO1 4 177 =
G70688014 09 J
G7068B016 1.7 J
G7065B016 74 l =
G70658018 62.1 B
G706S8018 2.7 J
G706SB019 2.4 J
G706SB019 445 =
G706SB020 0.6 J
G706SB020 471 =
G706SB022 191 =
(G706SB021 13.3 =
Cobalt G7065B012 7.9 = NL 09-156
G7065B011 58 =
G706SB013 1.2 J
G7065B014 45 J
G7065B016 6.2 =
G7065B018 8.2 =
G7065B019 6.6 =
G7065B020 4.6 J
G7065B022 2 J
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RF REPORTADDENDUM & CMS WORK PLAN, AOC 706, ZONE G

CHARLESTON NAVAL COMPLEX
REVISION 0
JANUARY 2003
TABLE 44
Inorganic Parameters Detected in Subsuriace Soil Samples, Additional Investigations
RFI Report Addendum and CMS Work Plan, AOC 706, Zone G, Charleston Naval Complex
Soil-to- Zone G Subsurface
Sample Concentration Groundwater SSL*  Soil Background
Analyte Location (mg/kg) Qualifier (DAF=10) Concentration Hange"
Cobalt G706SB021 1.1 J NL 09-15
Copper G706SB012 179 J 5,500 4.5-46
G706SB011 123 J
G7065B013 113 J
(G706SB014 200 =
G7065B016 380 =
G7065B018 175 =
G706SB019 51.8 =
G706S8020 298 =
G7065B022 132 =
G70658B021 10.5 =
tron G706SB012 47,200 = NL 3,110 - 58,100
G7065B011 30,300 =
G706SB013 3410 =
G706SB014 15,900 =
G706SB016 29,300 =
G7065B018 31,200 =
G706SB019 28,400 =
G7065B020 25,900 =
G7065B022 7,680 =
G706SB021 3,200 =
Lead G706SB012 175 J 400 24-76
G7065B011 93.8 J
G706SB013 89 J
G7065B014 237 =
G7065SB016 267 =
G706SB018 113 =
G706SB019 56.9 =
G7065B020 330 =



RF REPORTADDENDAM & CMS WORK PLAN, AOC 706, 20NE G

CHARLESTON NAVAL COMPLEX
REVISION 0
JANUARY 2003
TABLE 44
Inorganic Parameters Detected in Subsurface Soil Samples, Additional Investigations
RF! Report Addendum and CMS Work Plan, AOC 706, Zone G, Charfeston Naval Complex
Soil-to- Zone G Subsurface
Sample Concentration Groundwater SSL"  Soil Background
Analyte Location {mg/kg) Qualifier (DAF=10) Concentration Range”
Lead G7065B022 82 = 400 24-76
G7065B021 18 =
Magnesium  G7065B012 4,770 = NL NL
G706SB011 4,900 =
G7065B013 477 =
G706SB014 1,850 =
G706SB016 2,260 =
G706SB018 6,420 =
G706SB019 2,820 =
G7065B020 2,200 =
G706S8022 1,340 =
G7065B021 741 =
Manganese  G706SB012 396 = NL 20 - 409
G706SB011 374 =
G70658013 21 =
G7065B014 181 =
G7068SB016 158 =
G70658018 428 =
G7065SB019 446 =
G706SB020 289 =
G7065B022 87.3 =
G7065B021 35.7 =
Mercury G7065B012 1.8 = 1 0.05 - 0.37
G70658011 04 =
G70658013 0.1 =
G7065B014 0.3 =
G706SB016 0.2 =
G7065B018 0.5 =
G7065B019 02 =



ST

TABLE 44

RA REPORTADDENDUM & CMS WORK PLAN, AOC 706, ZONE G
CHARLESTON NAVAL COMPLEX

Inorganic Parameters Detected in Subsurface Soil Samples, Additional Investigations
RFI Report Addendum and CMS Work Plan, AOC 706, Zone G, Charleston Naval Compiex

REVISION 0

JANUARY 2003

Soil-to- Zone G Subsurface
Sample Concentration Groundwater SSL*  Soil Background
Analyte Location {mg/kg) Qualifier (DAF=10) Concentration Flange"
Mercury G706SB020 04 = 1 0.05-0.37
G70658022 1.2 =
Nickel G706SB012 23.2 = 65¢ 1.9-22
G7065B011 16.2 =
G7065B013 3.8 J
G7068B014 26.2 =
G7065B016 305 =
G7065B018 24 =
G706SB019 14.6 =
G7065B020 26.5 =
G7065B022 10 =
G7065B021 3.6 J
Potassium G706SB012 2,270 Jd NL NL
G706SB011 1,900 J
G706SB013 333 =
G706SB014 1,290 =
G7065B016 1,420 =
G706SB018 4,260 =
G7065B019 2,120 =
G7065B020 1,370 =
G7065B022 449 =
G7065B021 229 J
Selenium G706SB012 0.7 J 25 0.54 -1
G7065B012 0.65 J
G70658011 0.51 v
G7065B013 0.33 v
G7065B014 1.7 =
G7065B016 2.4 =
G7065B018 241 =



RA REPORTADDENDUM & CMS WORK PLAN, ADC 706, ZONE G

CHARLESTON NAVAL COMPLEX
REVISION 0
JANUARY 2003
TABLE 44
Inorganic Parameters Detected in Subsurface Soil Samples, Additional Investigations
AFI Report Addendum and CMS Work Plan, AQC 706, Zone G, Charleston Naval Complex
Soil-to- Zone G Subsurface
Sample Concentration Groundwater SSL*  Soil Background
Analyte Location (mg/kg) Qualifier (DAF=10) Concentration Range®
Selenium G7065B019 2.4 = 2.5 0.54-1
(706588020 1.9 =
G7065B022 0.44 U
G7065B021 0.3¢ u
Silver G706SB014 0.2 J 17 ND
G706SB016 0.5 J
G7065B020 03 J
Sodium G7065B014 377 J NL NL
G706SB016 936 =
G706SB018 4,710 =
G706SB019 506 J
G7065B8020 851 =
Thallium G7065B011 086 J 0.35 1
G7068B014 0.7 J
G7068B016 09 J
G706SB018 1.8 J
G706SB019 1.1 J
G706SB020 0.8 J
G7065B022 19.4 =
G706SB022 06 J
G706SB021 7.2 =
Tin (Sn) G706SB016 223 = NL 1.1-29
G7065B020 124 =
Vanadium G70658012 65.5 = 3,000 59-112
G7065B011 60 =
G706SB013 118 =
G7068B014 421 =
G706SB016 476 =
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o TABLE 4-4
Inorganic Parameters Detected in Subsurface Soil Samples, Additional Investigations
RFI Report Addendum and CMS Work Plan, AOC 706, Zone G, Charigston Naval Complex
Soil-to- Zone G Subsurface
Sample Concentration Groundwater SSL*  Soil Background
Analyte Location {mg/kg) Qualifier {DAF=10) Concentration Hange"
Vanadium G7065B018 711 = 3,000 59-112
G706SB019 61.4 =
G706SB020 379 =
Zinc G706SB012 479 J 6,000 20-198

G706SB011 281 J
G706SB013 26.1 J
G706SB014 531 =
G7065B016 1,150 =
G706SB018 304 =
G706SB019 174 =
G7065B020 685 =
G7065SB022 243 =
G706SB021 36.8 =

2 Generic soil-to-groundwater SSLs (DAF=10) are from EPA Soil Screening Guidance: Technical Background
Document {Table A-1), EPA/540/R-95/128, May 1996, unless otherwise noted.

b Background values for Zone G are as described in the Zone G RBFI Report, Revision 0 (EnSafe, 1998)
Section 5- Data Evaluation and Background Comparison.

© Where Zone G Background ranges are not available due to no detections, range shown is for Zone H.
9 Where SSLs are not available from EPA tables, SSLs from the Region Il RBC tables are used.

Concentrations in bold and outlined in boxes exceeded the SSLs and the Zone G background concentration
range.

= Indicates that the analyte was detected at the concentration shown.
Jd Indicates that the concentration is an estimated value.
mg/kg Milligrams per kilogram
ND Not detected
NL Not listed
U  Indicates that analyte was analyzed for but not detected above the method detection limit.
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TABLE 45
Organic Compounds Detected in Groundwater Samples from Monitoring Well G706GW001, Additional Investigation

RF! Report Addendum and CMS Work Pian, AOC 706, Zone G, Charleston Naval Complex

Concentration
Analyte (eg/L) Qualifier  Date Collected MCL/RBC*
Benzoic Acid 20 J 02/12/1998 15,000
Benzol[g,h,||Perylene 0.75 J 09/09/2002 NA
1,2-Dichlorobenzene 1.1 J 06/20/2002 75
Di-n-butyl Phthalate 0.36 J 09/09/2002 370
N-Nitrosodi-n-propylamine 8.1 J 06/20/2002 0.0096

? Results were compared to EPA National Primary Drinking Water Standard MCLs (or EPA Region {ll Tap
Water RBCs if no MCL exists). MCLs are presented in bold; RBCs are presented in italics.

Concentrations in bold and outlined in boxes exceed the appropriate screening criterion.
J  Indicates that the concentration is an estimated value.

MCL Maximum Contaminant Level

#g/L Micrograms per liter

RBC Risk-based Concentration
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TABLE 4-6
Inorganic Compounds Detected in Groundwater Samples from Monitoring Well G706GW001, Additional Investigation

RFI Report Addendum and CMS Work Plan, AOC 706, Zone G, Charleston Naval Complex

EPA Primary Zone G RFi
Concentration Date Drinking Water EPA Tap Reference
Analyte {prg/L) Qualifier Collected MCL Water RBC  Concentration”
Aluminum 226 J 2/12/98 NL 37,000 692
4586 J 7/27/99
Antimony 9.4 J 2/12/98 6 15 4.85
45.6 J 7/27/99
Arsenic 16.6 = 2/12/98 50 0.045 17.8
39.9 = 7/27/99
41 J 6/20/02
12 = 7/13/02
30 = 9/9/02
Barium 1,440 = 2/12/98 2,000 2,600 31
2,290 = 7/27/99
2,300 = 6/20/02
810 = 7/113/02
1,500 = 9/9/02
Cadmium 0.5 J 2/12/98 5 NL 3.88
34 J 6/20/02
1.1 J 7/13/02
1.9 J 9/9/02
Calcium 251,000 = 2/12/98 NL NL NL
225,000 = 7/27/99
Chromium, Total 2.1 J 2/12/98 100 110* 0.53
1.6 J 9/9/02
Cobait 0.9 J 2/12/98 NL 2,200 1.45
34 J 7/27/99
Iron 43,900 = 2/12/98 NL 11,000 30,400

Lead 1.3 J 2/12/98 15 NL 46
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TABLE 4-6
Inorganic Compounds Detected in Groundwater Samples from Monitoring Well G706GW001, Additional Investigation

RFI Report Addendum and CMS Work Plan, AOC 706, Zone G, Charleston Navaf Complex

EPA Primary Zone G RFI
Concentration Date Drinking Water EPA Tap Reference
Analyte (ig/L) Qualifier Collected MCL Water RBC Concentration®
Magnesium 466,000 = 2/12/98 NL NL NL
287,000 = 7/27/99
Manganese 1,370 = 2/12/98 NL 730 2,906
1,000 = 7/27/99
Mercury 0.1 J 2/12/98 2 NL ND
Nickel 6 J 2/12/98 NL 730 4.08
13.9 J 7/27/99
Potassium 188,000 = 2/12/98 NL NL NL
Sodium 4,910,000 = 2/12/98 NL NL NL
3,520,000 = 7/27/99
Vanadium 1.2 J 2/12/98 NL 260 154
2 J 7/27/99
Zinc 51.8 = 2/12/98 NL 11,000 156

# Shallow Groundwater Reference Concentrations From Zone G RF1 Report, EnSafe, Inc, February 1998.

* Tap Water RBC for Chromium VI.

Concentrations shown in bold and outlined within the table indicate an exceedance of the appropriate screening
criterion(a).

= Indicates that the analyte was detected at the concentration shown.
J Indicates that the concentration is an estimated value.
Hg/l. Micrograms per liter
NL Not Listed
ND Not Detected
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5.0 COPC/COC Refinement

This section discusses chemicals that were identified as COCs at AOC 706 in the Zone G REI
Report, Revision 0 (EnSafe, 1998a) and COPCs from additional investigation samples from
AOC 706, as summarized in Section 4.0 of this RFI Report Addendum.

In this section, the COPCs that were identified in Section 4.0 are further evaluated to
determine if any of these should be considered COCs. The original RFI data are also
combined with data collected during the additional sampling effort reported in Section 4.0.
An HHRA was conducted for these combined data to determine the potential risk drivers in
site surface soil, and whether any chemicals should be considered COCs. A 95-percent
Upper Confidence Limit (UCLss) estimate was calculated for the inorganic COPCs to
provide an exposure point concentration (EPC). Summaries of the UCLss calculations for
these parameters are presented in Appendix F. For TEQs, the maximum detected surface

soil concentration was used as the EPC, since only two samples were available.

The background values used as a screening criterion for inorganic chemicals in Section 4.0
were derived from Zone G grid-based samples only. However, due to the small size of the
background data set for Zone G, as well as the close proximity of AOC 706 to the Zone H
boundary, a combined background data set for Zones G and H are used in selecting COPCs

for the risk assessment, as discussed below.

5.1 Rescreening of Soil VOCs Using an SSL (DAF=1)

The Zone G RFI Report, Revision 0 evaluated VOC leachability to groundwater using an SSL
based on a DAF=20. The BCT has agreed to rescreen the soil VOC data using SSLs based on
a DAF=1.0. Three VOC compounds, benzene, carbon disulfide, and 1,2,3-trichloropropane,
were reported in RFI surface soils (see Table 5-1).

Five VOCs were reported as being detected in RFI subsurface soil samples, all at a “]”
flagged concentration of 2 ug/kg (see Table 5-1), which is below a typical reporting limit for
VOCs in soil. Trichloroethene (TCE) was reported in two samples; the other VOCs were

each detected in only one sample.

Of the VOCs detected, one detection of 1,2,3-trichloropropane at 6 pg/kg exceeds the
generic SSL of 0.002 pg/kg. This chemical was previously evaluated as a COPC in the RFI

but was not identified as a COC after the weight of evidence considerations during fate and
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transport evaluations for the lack of potential for its migration to groundwater in the Zone G
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RFI Report, Revision 0. Therefore, 1,2,3-trichloropropane is not evaluated further in this
section and is not identified as a COC for this site.

5.2 Surface Soil COCs

The Zone G RFI Report, Revision 0 did not identify any COCs in surface soil at AOC 706.
Surface soil COPCs identified as a result of the additional sampling include:

e TEQs - The surface soil exceedances for TEQs at boring locations G7065B014 (5.1
ng/kg) and G7065B018 (14.2 ng/kg) were the only samples analyzed for dioxin
compounds, and exceed the EPA Region III residential RBC of 4.3 ng/kg. The detected
TEQs in site samples were compared to background TEQ levels in combined data from
Zones G and H (0.41 to 14.11 ng/kg). As can be noted from this comparison,
background sample concentrations are only marginally exceeded by the maximum site
concentration. The detected TEQs are included as COPCs for a risk assessment as
presented below. No 2,3,7,8-TCDD congener was detected in soil samples at the site.
Most of the detections were of the heavier chlorinated congeners (hexa-, hepta- and
octa-CDDs), which indicates a potential origin for the detected TEQs from air-bome

deposition.

¢ Aluminum - Aluminum exceeded its RBC (7,800 mg/kg at HI=0.1) and background
range (2,190 to 17,800 mg/kg) in three of the soil borings (G7065B011, G706SB015, and
G7065B018). Therefore, aluminum was selected as a COPC and is included in the risk

assessment.

* Antimony - Antimony was reported to exceed its surface soil RBC (3.1 mg/kg) and

Zone G surface soil background range maximum (5.7 mg/kg) in the samples from

borings G7065B011 and G7065B020. Sample location G706SB011 is outside the AOC 706

fence along the road, approximately 40 feet north of RFI boring G706SB002, and is not
within the former waste management area. Antimony was selected as a COPC and is

included in the risk assessment.

* Arsenic — Arsenic was detected as exceeding its RBC (0.43 mg/kg), its SSL (DAF=10) of
14.5 mg/kg, and the Zone G surface soil background range maximum (25 mg/kg) in
one sample from boring G7065B015 at a reported concentration of 47.6 mg/kg. Sample
location G7065B015 is away from the main operations at AOC 706 on the south end of

the investigation area. Other samples around this area did not have elevated arsenic.
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Because of the one location with the elevated concentration, arsenic was selected as a

COPC and is included in the risk assessment.

Chromium — Total chromium exceeded the surface s0il RBC (HI=0.1) of 23 mg/kg and
the Zone G background range (7 to 39 mg/kg) in four samples; G7065B011 at

56.1] mg/kg, G706SB015 at 59.5 mg/kg, G7065B01B at 70.5 mg/kg, and G706SB020 at
41.5 mg/kg. Therefore, total chromium was selected as a COPC and is included in the

risk assessment.

Copper — Copper exceeded the surface soil RBC (310 mg/kg) and the Zone G
background range ( 23 to 431 mg/kg) in boring G706SB011 at 548 mg/kg, and in boring
G706SB018 at 861 mg/kg. These values are well below the soil-to-groundwater
leachability SSL (DAF=10) of 5,500 mg/kg. Copper is included in the risk assessment.

Iron — The iron concentrations in borings G7065B011 (33,000 mg/kg), G7065B015 (35,700
mg/kg), and G706SB018 (38,200 mg/kg) during the additional investigations slightly
exceeded the Zone G surface soil background range (4,300 to 32,700 mg/kg). Therefore,

iron is included in the risk assessment.

Lead — Lead was detected at a maximum concentration of 1,300 mg/kg in one surface
soil sample, collected from boring G7065B012. Lead was not identified as a surface soil
COC during the RFI. In boring G7065B014, which is co-located with boring G7065B012,
lead was not detected above screening criteria in surface soil. In the subsurface soil
sample collected from the same location, lead concentrations do not exceed the
subsurface soil screening criteria. Lead was also not detected in surrounding borings
G7065B011, G7065B018, or G7065B020 (see Figure 4-1 for locations) or in site
groundwater. The site average lead concentration is 125 mg/kg (as presented in
Appendix F), which is below the screening value of 400 mg/kg used for unrestricted
land use as well as for leachability. Since the lead remaining at the site does not present
an exposure concern even under unrestricted land use, lead is not considered a COC for
surface soils at AOC 706.

Manganese - The manganese concentrations in the surface soil sample from three
locations G7065B011, G7065B015, and G7065B018 exceed the RBC (160 mg/kg) and
Zone G background range (39 to 359 mg/kg), but is within the adjacent Zone H
background range of 5.3 to 1,200 mg/kg. Manganese is included as a COPC for the risk

assessment.

AQC706ZGRFIRAREV{.DOC 53
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¢ Thallium — Thallium was detected in one surface soil (G706SB015 at 1.8] mg/kg) above
its RBC and background levels for Zone G. Therefore, thallium is included as a COPC

for the risk assessment.

¢ Vanadium - Vanadium was detected above its RBC and Zone G background levels at
three locations (G7065B011, G7065B015, and G7065B018). Therefore, vanadium is

included as a COPC in the risk assessment.

The majority of inorganic exceedances of RBCs were found in the three surface soil samples,
at borings G7065B011, G7065B015 and G7065B018. All three samples are outside of the
footprint of the area originally identified as AOC 706 (the driveway at Building 246). Two of
the borings are located in the right-of way outside the fenced parking lot, near the road on
the northern boundary. At surrounding borings, none of these metals exceed COPC
screening criteria, nor do the subsurface soil results at the same locations exceed criteria for
any of these metals, with the exception of thallium. It is possible that a corrosion halo from
a piece of discarded metal (such as chromium-plated tool steel) was encountered at this
location during surface soil sampling. There is likely little difference in soil types between
surface and subsurface soil due to filling activities that occurred in this area, which consists
of built-up land over a former marshy area. Thus, a potential source of detected inorganic
chemicals in soil is a piece of scrap metal, and such a source would not be expected to create

a dissolved groundwater plume.

A risk assessment for the surface soil COPCs identified above is presented in Section 5.5.

5.3 Subsurface Soil COCs

No COCs were identified for subsurface soil at AOC 706 in the Zone G RFI Report, Revision 0.
Results from subsequent additional sampling (as described in Section 4.0) indicated the
following COPCs in subsurface soil requiring further evaluation:

* Antimony — As indicated in Table 4-4, antimony was reported in subsurface soil
samples from five borings, with “J” flagged concentrations ranging from 3 to 23.3
mg/kg. Antimony was not detected in the seven Zone G subsurface background soil
samples. The subsurface soil background concentrations for Zone H ranged between 1.5
and 19 mg/kg, and the maximum subsurface soil antimony concentration from AQC
706 is closer to the maximum background level from Zone H. These concentrations
exceed the SSL (DAF=10) for antimony of 2.5 mg/kg in subsurface soils.

AOC706ZGRFIRAREV1.DOC 54
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The site average antimony concentration of 13.4 mg/kg is also above the generic SSL
value (see Appendix F for site average calculation). The average antimony concentration
in Zone H subsurface soil grid samples is also 2.5 mg/kg; however, the average
antimony concentration in Zones A and B subsurface soil grid samples ranges from 6.5
to 7.7 mg/kg, indicating that antimony occurrences in background soil at the CNC may
be above the generic SSL.

Overall, antimony concentrations in site soil do not appear to be related to site
operations or due to releases of antimony fo the soil from site operations, and they
appear to be similar to concentrations encountered in background samples in Zone H.
However, because of an elevated antimony value in groundwater detected during the
last two analyses for antimony in groundwater, a potential linkage between subsurface
antimony concentrations and groundwater may be present, which should be further
evaluated before concluding that antimony is not a COC. Therefore, antimony is

retained as a subsurface soil COC.

Chromium, total - Two subsurface soil samples had chromium above the hexavalent
chromium-based SSL of 19 mg/kg (DAF=10) and Zone G background range of 7.4 to

65 mg/kg at boring locations G7065B014 (177 mg/kg) and G7065B016 (74 mg/kg). The
average subsurface soil concentration of chromium is 52 mg/kg (see appendix F), which
is above the generic SSL of 19 mg/kg. Surface soil samples from the same locations were
near the low-end range of background levels for total chromium. In addition, the
subsurface soil sample previously collected from approximately the same location as
G7065B016 (previous sample ID is 7065B009) had chromium at 29 mg/kg, which is
within background levels. Surface soil for boring (706SB018 was analyzed for
hexavalent chromium; no detectable hexavalent chromium was found. Site groundwater
also does not have chromium above screening criteria. The SPLP data from the site soils
did not have detectable levels of chromium (see appendix E). Overall, site
concentrations do not indicate that chromium in soil is related to site operations or to
releases from site operations. Therefore, chromium in surface soil is not retained as a
COC for AOC 706.

Manganese - Two subsurface soil samples had manganese above the Zone G
background range of concentrations for subsurface soils; G7065B018 at 428 mg/kg and
(G706SB019 at 446 mg/kg. However, site groundwater manganese levels were well
below the typical background manganese levels, indicating that area groundwater is not

impacted by soil manganese. Manganese concentrations in soil are within the Zones G
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and H combined background subsurface soil range of 5.6 to 966 mg/kg. Thus,

manganese is not included as a COC for site subsurface soil.

e Mercury - Mercury was detected in two subsurface soil samples at concentrations above
the Zone G background range (0.05 to 0.37 mg/kg) and SSL (1 mg/kg) in two samples;
G7065B012 (1.8 mg/kg) and G7065B022 (1.2 mg/kg).

The average subsurface soil mercury concentration is 0.74 mg/kg, which is below the
SSL of 1 mg/kg (see Appendix F for calculation). Thus, the overall mercury
concentrations in soil do not represent a significant leaching hazard. Also, SPLP boring
(G7065B014, which is co-located with soil boring G7065B012, reported a mercury
concentration of 0.3 mg/kg, which does not confirm the earlier measurement of 1.8
mg/kg at this location. None of the other four subsurface SPLP samples at various
locations on site exceed the mercury SSL. Based on this information, mercury is not
retained as a COC in subsurface soil at AOC 706.

* Thallium — Four of the subsurface soil samples had elevated thallium, with the highest
concentrations in two samples located (G7065B021 and G7065B022) on the northern
edge of the investigation area, away from the site and along the roadway. The site
subsurface soil concentration ranges of 0.34 U to 1.8 mg/kg within the AOC 706
boundary, are within the combined Zones GG and H background range of 0.36 to 1.9
mg/kg. The latest four sets of groundwater samples did not have detectable thallium,
thus migration to groundwater is not indicated. Based on these considerations, thallium

is not retained as a COC for subsurface soil at AQC 706.

Based on the evaluations above, antimony is identified and retained as a subsurface soil
COC.

5.4 Groundwater COCs

Results of RFI and additional groundwater sampling indicated that antimony, barium, iron,
manganese, and thallium should be evaluated as COPCs in site groundwater.

¢ Antimony - Monitoring well G706MW001 data was analyzed for antimony during five
sampling events since 1996, with the last analysis conducted in 1999. Though the well
has since been monitored, the samples were not analyzed for antimony. Antimony was
detected in three of the five sampling events. It exceeded its MCL in two of those
sampling events, and the most recent sampling event (1999) had antimony detected at
45.6 pg/L (see Table 5-2). This concentration significantly exceeds the Zone G
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background concentration range of 3 to 6 pg/L, the MCL of 6 ug/L, and RBC of 15 ug/L
(HI=1.0). It is possible that turbidity was elevated during the sampling events in which
elevated concentrations of antimony were detected, however, turbidity data for these
events could not be located. Therefore, antimony is retained as a groundwater COC

requiring further evaluation af this site.

Barium- Barium was identified during the RFI as a groundwater COC based on one
detection at 539 ug/L, as compared to a tap water RBC of 2,600 ug/L. Barium was
detected in all sampling events, slightly exceeding the EPA Primary Drinking Water
Standard of 2,000 pg/L during the December 1999 sampling event (2,290 pg/L) and the
June 202 event (2,300 pg/L.). The maximum barium concentration reported in the Zone
G grid wells during the RFI (1997) was 731 pg/L.

The existing monitoring well, G706GW001, was resampled on July 13, 2002 by CH2M-
Jones as part of the assessment and delineation activities for SWMU 8 and SWMU 9,
which are adjacent to AOC 706. The barium concentration observed in this sample (810
pg/L) does not exceed its drinking water MCL of 2,000 pg/L. Therefore, sporadic
exceedances of the barium MCL are not believed to be indicative of a site-related

contaminant release, and barium is not retained as a groundwater COC at AOC 706.

Iron~ Iron was not identified as a groundwater COC in the Zone G RFI Report, Revision 0,
but was detected in monitoring well G706GW001 after the RFI at a concentration of
43,900 pg/L, above the Zone G grid well maximum value of 35,700 ug/L. However, the
iron concentrations from this well in preceding samples, and in one sample collected
after this elevated concentration, are within the range of iron concentrations occurring
in Zone G grid wells. It is likely that these changes in iron concentrations are due to
naturally occurring geochemical conditions at the site. The elevated iron value is not
indicative of a contaminant release at the site. For these reasons, iron is not considered a

COC in site groundwater.

Thallium - Thallium was detected once in well G706GW001, during the RFI sampling
in 1997. The RFI concentration of 9 pug/L exceeded the tap water RBC of 2.6 pug/L, and
its MCL of 2 ug /L, causing thallium to be listed as a COC. Subsequent sampling events
have not detected thallium in groundwater at AOC 706. Thallium has been consistently
detected in adjacent SWMU 8 and SWMU 6/7 wells and in many Zone G Fuel
Distribution System (FDS) wells at similar concentrations, and is believed to be
naturally occurring in the fine-grained soils of Zone G. Site operational history does not

indicate that thallium-containing wastes were handled, spilled, or disposed of at this
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location. This single detection of thallium is not believed to be indicative of a site-related

contaminant release. Based on this information, thallium is not retained as a COC in

AOC 706 groundwater.

5.5 Human Health Risk Assessment

The surface soil at AOC 706 had several inorganic chemicals and one organic chemical
(TEQ) above screening criteria. To assess whether these chemicals pose an unacceptable
human health risk from direct exposure, a focused human health risk assessment was
conducted for the surface soil at AOC 706 using the available data. The risk assessment was
conducted in accordance with RAGS and EPA Region IV supplemental guidance (EPA,
1989 and EPA, 1994).

5.5.1 Selection of COPCs

All of the surface soil sample data from the 1996 sampling and the addendum sampling, as
reported in Section 4.0, were combined to select a list of COPCs. The sample results for
surface soil from AOC 706 were screened for COPCs in this evaluation to provide a health-
based risk evaluation of all soils at this group of sites. The maximum detected
concentrations in surface soil samples for each chemical were screened against the EPA
Region III RBC values and the combined Zones G and H range of background values. If a
chemical exceeded the established background value and the RBC value {carcinogens at
ELCR=1E-6 and noncarcinogens at HI=0.1), it was selected as a COPC.

The results of this COPC screening step are presented in Table 5-3. Of the 13 chemicals
initially included from Section 2.0 and this section, nine qualified as the COPCs for this risk

assessment.

The list of COPCs carried forward in this human health risk assessment are:

e  Aluminum
¢ Antimony
e Arsenic

e Cadmium

¢ Copper

e Lead

¢ Thallium

e Vanadium
e TEQs
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5.5.2 Toxicity Assessment

Toxicity factors were obtained from the Integrated Risk Information System (IRIS) website
or Health Effects Assessment Summary Tables (HEAST, 1997) as appropriate. Toxicity
factors are provided in Table 5-4. The toxicity factors for hexavalent chromium were used
for total chromium as conservative surrogate values in risk estimations. The dioxins and
dibenzofurans were evaluated as TEQs in accordance with EPA Region IV policy. There are

no toxicity factors available for lead, therefore lead is addressed separately.

5.5.3 Exposure Assessment

The site soils are evaluated for future unrestricted (i.e., residential) land use and future
industrial land use under conservative exposures using default exposure assumptions
provided by EPA guidance. Exposure pathways were assumed to be complete for a
hypothetical industrial worker and hypothetical future residential adult and child. Routes
of exposure include ingestion, dermal, and inhalation. Exposure factors are the default

values from EPA guidance, and are provided in the risk calculation sheets in Appendix G.

Surface soil results were used to estimate EPCs for receptors at this site. EPCs are the UCLogs
on the mean. Each UCLss was estimated using statistical guidance adapted by EPA, which
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 5-5.

5.5.4 Risk Characterization
Table 5-6 includes a summary of the Excess Lifetime Cancer Risk (ELCR) and the HI per
exposure route and receptor. The details of the per chemical ELCR and hazard quotients

(HQs) and HI are presented in Appendix G.

The ELCR for a hypothetical industrial worker is estimated to be 5.9E-06. This is within the
acceptable risk range of 1 to 100 in a million for carcinogenic effects. The HI for a worker is

0.066, which is well below the target HI of 1.0 for noncarcinogenic effects.

The total ELCR for a future hypothetical residential adult is estimated at 4.35E-05, which is
within the acceptable risk range. The total HI for a residential adult is 0.15, which is below
the acceptable HI of 1.0 for noncarinogenic effects. The HI for a future hypothetical
residential child is 1.39, which is slightly above the value of 1.0. However, no individual
chemical exceeded a value of 1.0, and the target organ analysis indicted that cumulative
effects to any one target organ are not above a value of 1.0. Risk summaries can be found in
Table 5-6.
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Approximately 92 percent of the risk is from arsenic at a sitewide UCLss level of 16.8
mg/kg, which is well below background level. Approximately 8 percent of the risk is from

TEQs at the maximum detected concentration level.

No single chemical exceeded an HQ of 1.0 for any target organ for any receptor in surface
media at this site. The majority of the HI for a residential child was from arsenic at an EPC
of 16.8 mg/kg. The maximum detected arsenic concentration (47.6 mg/kg) in sample
G7065B015 is located on the southern end of the investigation are away from site
operations, and is likely from activities associated with site maintenance along the fenced

areas. The observed arsenic levels are similar to those detected elsewhere across CNC.

Lead

Maximum detected concentrations of lead exceeded the residential action level of 400
mg/kg, however average site concentrations (125 mg/kg) were well below this action level.
Therefore, lead levels at these sites is not human exposure concern even under unrestricted
(i.e., residential) land use conditions. Therefore, lead is not a COC for soil at AOC 706.

5.5.5 Risk Characterization Summary

None of the surface soil COPCs are identified as COCs, due to the absence of unacceptable
risk to human health from the surface soil COPCs. Only arsenic was identified as resulting
in most of the calculated risk and HI, however these levels are still within acceptable risk
criteria. Thus, no COCs are identified for surface soil at AOC 706.

56 COC Summary

Based on the evaluation of data collected during the RFI, as well as the evaluation of
additional data collected, no surface soil COCs were identified at AOC 706. Thus, no human
health or environmental impacts are noted from past operations at AOC 706. Antimony is
identified as a subsurface soil COC.

Antimony in groundwater was retained as a COC. A CMS will be prepared to assess
applicable corrective measures for addressing antimony in subsurface soil and
groundwater. A focused CMS Work Plan for antimony in subsurface soil and groundwater
at AOC 706 is presented in Section 8.0 of this RFI Report Addendum.
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TABLE 5-1
VOCs Detected in Surface and Subsurface Soils During Zone G RFI
BF! Report Addendum and CMS Work Plan, AOC 706, Zone G, Charleston Naval Complex

Concentration (izg/kg)
Sample Surface  Subsurface
Analyte Location Soil Soil Qualifier SSL (DAF=1)"
Benzene 706SB005 1 2 J, J 2
Carbon Disulfide 706SB002 ND 2 J 2,000
706SB005 2 NT J
Chlorobenzene 706SB009 ND 2 J 70
Toluene 706SB009 ND 2 J 600
Trichloroethene 706SB007 ND 2 J 3
706BS009 ND 2 J
1,2,3- 706SB002 6 NA = 0.002

Trichloropropane

All units are micrograms per kilogram (zg/kg).

# Soil screening level (SSL) taken from EPA Soil Screening Guidance, Technical Background
Document,(Table A-1), EPA540/R95/128, May 1996 or the risk-based concentration {(RBC)
taken from the U.S. Environmentat Protection Agency (EPA} Region Il RBC Table, October
2002.

J Indicates that the reported concentration is an estimated value.
ND Not Detected
NT Not Taken

REVISION 0
JANUARY 2003
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TABLE 5-2
Groundwater COC Analytical Resuits, All Sampling Events
RFI Report Addendum and CMS Work Plan, AOC 706, Zone G, Charleston Naval Complex

EPA Primary EPATap Zone G Range

Sample Concentration Date Drinking Water RBC of Background
Analyte Location (xrg/L) Qualifier Collected Water MCL (HI=1.0}) Concentrations

Antimony G706GW001 3.8 J 04/30/97 6 15 3-6
8.9 U 09/15/97
6.5 u 12/12/97
9.4 J 02/12/98
45.6 J 07/27/99

Barium G706GWQ01 539 = 04/30/97 2,000 2,600 14 - 937
422 Jd 09/15/97
299 J 12/12/97
1,440 = 02/12/98
2,290 = 07/27/99
2,300 = 06/20/02
810 = 07/13/02
1,500 = 09/09/02
Iron G706GWO001 23,300 = 04/30/97 NL 11,000 2,000 - 35,700

24,200 J 09/15/97
20,900 J 12/12/97
- 021298
187 u 07/27/99

Thalium  Grosewoor [ o | 4 04/30/97 2 26 NA
5 u 09/15/97
5 U 12/12/97
5 U 02/12/98
23 ) 07/27/99

Concentrations shown in bold and outlined within the table exceed the MCL and the maximum Zone G background
value, or RBC and background value if no MCL is available.

= Indicates that the analyte was detected at the concentration shown.
BRC Background reference concentration
J Indicates that the concentration is an estimated value.
MCL Maximum contaminant level
p9/L Micrograms per liter
ND Not detected
NL  Not listed
U Indicates that analyte was analyzed for but not detected above the method detection limit.
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TABLE 5-3
COPC Selection for Surtace Soil at AQOC 706
RF! Report Addendum and CMS Work Plan, AOC 706, Zone G, Charleston Naval Complex
Zones G & H Comb. Consldered a
No, of No. of Minimum Maximum Average Background Range EPA Region COPC?
Chemical Samples Detects Detect Detect Detect Mean of Concentrations 1l RBC (Y/N)*
Aluminum 22 22 4,030 34,500 10,501.8 10,501.8 1,090 - 32,700 7,800 Y
Antimony 22 12 0.42 11.6 3.89 225 0.79-5.7 3.1 Y
Arsenic 22 22 0.49 478 8.93 6.93 0.64 - 25 0.43 Y
Cadmium 22 13 0.07 9.3 1.12 0.69 0.12-1.7 7.6 Y
Chromium, total 22 22 3.8 70.5 20.2 20.2 3.4-114 23 N
Copper 22 22 3.4 861 108.6 108.59 0.94 - 431 310 Y
Iron 22 22 669 38,200 9,739.3 9,739.3 695 - 38,800 23,00 N
Lead 22 22 4.7 1,300 122.8 122.8 1.8-275 400 Y
Manganese 22 22 7.7 575 135.9 135.9 5.3-1,200 160 N
Mercury 22 12 0.056 1.4 0.40 0.23 0.02-3.8 2.3 N
Thallium 22 4 0.52 1.8 1.18 0.38 012-141 0.565 Y
Vanadium 22 22 4 87.2 234 23.36 41-75 55 Y
TEQs 2 2 51 14.2 9.65 9.65 0.46 - 14.11 4.3 Y/N

? When the maximum detected concentration is higher than RBC and background values, that chemical is identified as a COPC (Y=Yes, N=No).

Units used for all values are mg/kg, with the exception of TEQs (ng/kg used).

COPC Chemical of potential concern

mg/kg Milligrams per kilogram
ng/kg Nanograms per kilogram
RBC Risk-based concentration

AQC708ZGRFIRAREV0.DOC
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TABLE 54
Toxicity Factors for the COPCs Identified in Surface Soil at AOC 706
RFI Report Addendum and CMS Work Plan, AOC 706, Zone G, Charleston Naval Complex
Oral SF Inhalation SF C Oral RfD C Inhalation RfD
Chemical (kg-day/mg) (kg-day/mg) {mg/kg-day) (mg/kg-day)
Aluminum NA NA 1.00E+00 1.00E-03
Antimony NA NA 4.00E-04 NA
Arsenic 1.50E+00 1.51E+01 3.00E-04 NA
Cadmium NA NA 5.00E-04 NA
Copper NA NA 3.70E-02 NA
Lead NA NA NA NA
Thallium NA NA 6.60E-05 NA
Vanadium NA ‘NA 7.00E-03 NA
TEQs 1.50E+05 1.50E+05 NA NA
C Carcinogenic
kg Kilograms

mg Miligrams

NA  Not applicable/not available
RfD Reference dose

SF  Slope factor
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ABLE 5-5
:xposure Point Concentrations for Surface Soil COPCs at AOC 706
1F! Report Addendum and CMS Work Pian, AOC 7086, Zene G, Charleston Naval Complex
Minimum Maximum
No.of No. of Detected Value Detected Value Average UCLss UCLys UCLys UCLss EPC
Chemical Samples Detects FOD (mg/kg) (ma/kg) Detect Mean Norm Log Nonparm Bootstrap (mg/kg) Basis
Aluminum 21 21 100% 4,030 34,500 10,511.4 10,5114 13,775.0 13,901.2 4,960.0 13,579.8 13,579.8 Nonparamstric
Antimony 21 11 52% 0.42 11.6 3.64 2.05 33 4.9 0.2 33 33 Nonparametric
Arsenic 21 21 100% 0.49 47.6 7.03 7.03 11.2 16.8 1.1 10.8 16.8 Lognormal
Cadmium 21 12 57% 0.07 9.3 1.15 0.69 1.5 1.7 0.0 14 1.7 Lognormal
Copper 21 21 100% 34 861 106.0 106.05 186.8 326.9 7.5 183.5 326.9 Lognormal
Lead 21 21 100% 4.7 1,300 124.9 124.9 2313 387.0 8.4 216.9 124.9 Lognormal
Thallium 21 4 19% 0.52 1.8 1.18 0.38 0.8 0.5 c.2 0.5 0.5 Nonparametric
Vanadium 21 21 100% 4 87.2 235 23.53 33.2 37.6 8.3 334 37.6 Lognormal
TEQs 2 2 100% 5.1E-08 1.4E-05 9.7E-06 9.7E-06 NA NA NA NA 1.4E-05 Max Detect

Jl values presented in units of milligrams per kilogram (mg/kg).

‘PC Exposure point concentration
‘oD Frequency of detection
ICles 95-percent Upper Confidence Limit

ACCT062GRFIRAREV0.DCC
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TABLE 56
Risk Assessment Summary
RF! Report Addendurn and CMS Work Plan, AOC 706, Zone G, Charleston Naval Complex
Exposure Primary COPC Risk
Receptor Route ELCR HI Driver
Industrial Worker Iingestion 4.8E-06 0.050719
Dermal 1.1E-06 0.013482
Inhalation 1.2E-08 0.0021
Total 5.9E-06 0.066
Residential Adult Ingestion 4.3E-05 0.14 Arsenic
Dermal 7.3E-07 3.0E-03
inhalation 5.7E-09 4.7E-04
Total 435E-05 0.15
Residential Child ingestion 1.3 Arsenic
Dermal 0.062
tnhalation 0.0016
Total 1.39

HI  Hazard Index

ELCR Excess Lifetime Cancer Risk
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6.0 Summary of Information Related to Site
Closeout Issues

6.1 RFI Status

The Zone G RFI Report, Revision 0 (EnSafe, 1998a) addressed SWMUs/AQCs within the
CNC, including AOC 706. The Zone G RFI Report Work Plan Addendum (EnSafe, 2000)
recommended collecting additional samples for delineation of inorganics, which was
subsequently completed. In 2002, CH2M-Jones resampled the existing monitoring well at
the site to confirm previous results. No other sampling is proposed or considered necessary
at AOC 706, and the RFI is considered to be complete.

6.2 Presence of Inorganics in Groundwater

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

quantitation limit.

Analytical results from monitoring well G706GW001 indicate that arsenic and thallium are
not site-related COCs in groundwater at AOC 706. Antimony has been identified as a
groundwater COC at this site.

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

The sanitary sewer investigation was designed to include segments of the sewer where
releases of contamination were known or considered likely to have occurred. No
investigations related to SWMU 37 were conducted at AOC 706. No known or suspected
linkage between SWMU 37 and AOC 706 exists. Therefore, further evaluation of this issue is

not warranted.
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6.4 Potential Linkage to AOC 699, Investigated Storm Sewers
at the CNC

Investigated segments of the storm sewer were identified in the Zone L RFI Report, Revision 0
(EnSafe, 1998b). No investigated segments of the storm sewer were identified in Zone G.
The nearest investigated segment of the storm sewer is approximately 1,600 feet to the

northeast in Zone E.

There are no data or information to suggest that AOC 706 has impacted the storm sewer
system that is 1,600 feet away. Therefore, further investigation of a linkage between the

storm sewer system and AQC 706 is not warranted.

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

Investigated railroad lines were identified in the Zone L RFI Report, Revision 0. The nearest
investigated railroad line to AOC 706 is over 1,500 feet to the northeast, in Zone E. There is
no known linkage between AOC 706 and the investigated railroad lines of Zone E.

Therefore, further evaluation of this issue is not warranted.

6.6 Potential Migration Pathways to Surface Water Bodies at
the CNC

Two potential migration pathways from the site to surface water are overland flow via
stormwater runoff, and subsurface flow via groundwater. There were no COCs identified in
surface soil at AOC 706; therefore, further evaluation of a potential pathway for

contaminant migration via stormwater runoff is not warranted.

There is no indication that migration of groundwater contaminants to surface water is

occurring,

6.7 Potential Contamination in Qil/Water Separators (OWSs)

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

No OWSs are present at AOC 706. Therefore, additional evaluation of this issue at AQC 706

is not warranted.
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6.8 Land Use Controls (LUCs)

The need for LUCs will be assessed as part of the CMS process for AOC 706. Potential LUCs
could include site use restrictions (for non-residential purposes only), and restrictions on

the use of site groundwater for potable purposes.
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7.0 Recommendations

AQOC 706 is located adjacent to Building 246, the former Hazardous Waste Container
Storage and Transfer Facility known as Solid Waste Management Unit (SWMU) 10, near the
intersection of Forest Sherman Road and Dyess Avenue in Zone G of CNC. Building 246
and the surrounding asphalt-paved parking lot were constructed in 1986 for the specific

purpose of safely storing and transferring containers of hazardous waste.

From 1987 until the closure of the CNC, Building 246 was used as a less-than-90-day
temporary storage facility with separate storage bays for the following types of wastes:
flammable liquids, acids, alkalies, chlorinated hydrocarbons, oxidizers, reactives, PCBs, and
general wastes. The external loading ramp was equipped with a spill containment/storm
drainage system with an elevated curb. There are no records or reports of spills or other

releases of hazardous materials or hazardous wastes during operations of this unit.

The Final RCRA Facility Assessment (RFA), Volume II (EnSafe/Allen & Hoshall, 1995)
describes AOC 706 as consisting of the asphalt driveway to the north and west of Building
246. The RFA states that no containment structures are associated with the driveway and no
materials are known to have been stored outside the building on the paved area. It is not
clear how the boundaries of AOC 706 were expanded from only the asphalt driveway, as
shown in the RFA, to include the entire perimeter area outside Building 246, as shown in
the Zone G RFI Report, Revision 0 (EnSafe, 1998a).

Based on the results of the RFI and subsequent investigations and evaluations, antimony is
identified as a COC in subsurface soil and groundwater at AOC 706. Potential corrective
measures to address these COCs will be evaluated as part of the CMS portion of the RCRA
CA process. A CMS Work Plan is included in Section 8.0 of this RFI Report Addendum.
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8.0 CMS Work Plan for AOC 706

At AOC 706, antimony was identified as a subsurface soil and groundwater COC. Currently
there is no unacceptable exposure or risk at the site. 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. MCSs are identified for COCs and potential

remedies that should be evaluated are also presented.

8.1 Remedial Action Objectives

Remedial action objectives (RAOs) 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 706 are 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.

8.2 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 goat options (RGOs) and MCSs are
developed at the end of the risk assessment in the RFI/Remedial Investigation (RI)
programs, before completion of the CMS.

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

compliance with applicable state and federal standards.

The exposure media of concern for this site is subsurface soil and shallow groundwater

containing antimony. Because this site is located within a developed area of the CNC and
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there are no surface water bodies in the immediate vicinity of the site, ecological exposures

were not considered applicable for evaluation.

The site average antimony concentration of 13.4 mg/kg is above the generic SSL of 2.5
mg/kg and also the average antimony concentration in Zone H subsurface soil grid
samples (2.5 mg/kg). Subsurface soil antimony concentrations that were significantly
greater than the SSL occurred at borings G7065B001, G7065B004, G7065B006, and
G7065SB016T. All of these are located in the general vicinity of well GZ06GW001, suggesting

a potential linkage between soil concentrations and groundwater.

The proposed RGO for antimony in subsurface soil is to achieve subsurface soil
concentrations that do not pose an unacceptable antimony leaching hazard. A proposed
MCS for antimony in subsurface soil is a site-specific SSL, which can be determined as part
of the CMS process.

For groundwater, the proposed MCS/RGO for antimony in groundwater is the MCL of 6
pg/L.

8.3 Potential Remedies to Evaluate
The presumptive remedies that will be evaluated as part of the CMS for soil at AOC 706

include:
e Soil excavation and disposal
e Land use controls (LUCs)

The presumptive remedy that will be evaluated as part of the CMS for groundwater at
AOC 706 is the following:

¢ Natural attenuation with LUCs

8.4 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.
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8.5 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 criteria:

1.
2.

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

Contirolling 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 criteria may or may not be independent of its ability to
achieve the other four criteria. 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
aspect of this criteria 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 criteria 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 criteria 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 criteria 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.
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Other factors. Five other factors are to be considered if an alternative is found to meet

the four criteria described above. These other factors are as follows:

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.

. 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.

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

explosion, and exposure of workers to hazardous substances.

. Implementability

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

equipment and resources to implement the technologies comprising the alternatives.

Cost
A net present value of each altemnative 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 +5¢ 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.
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8.6 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, as

shown in Table 8-1, provides an example of the report format and content.
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TABLE -1
Outline of Focused CMS Report for AOC 706
RFI Report Addendum & CMS Work Plan, AOC 706, Zone G, Charleston Naval Complex

Section No, Section Title
1.0 Introduction
141 Corrective Measures Study Purpose and Scope
1.2 Report Organization
13 Background Information
131 Facility Description
132 Site History and Background
1321 Nature and Extent of Contamination
13.22 Summary of Risk Assessment
20 Remedial Goal Objectives
3.0 Detailed Analysis of Focused Alternatives
31 Approach
32 Evaluation Criteria
33 Description of Alternatives
3341 Soil Altemative 1: Soil excavation and disposal
332 Soil Alternative 2: Land Use Controls (LUCs)
333 Groundwaler Alternative 1: Natural attenuation with LUCs
34 Detailed Analysis of Alternatives
341 Analysis of Soil Alternative 1
34.2 Analysis of Soil Alternative 2
343 Analysis of Groundwater Alternative 1
35 Comparative Analysis of Soil and Groundwater Altematives
4.0 Recommended Remedial Alternative
5.0 References
Appendix A Cotrective Measure Alternative Cost Estimates®
List of Tables
List of Figures

e Additional alternatives will be analyzed as found necessary.

b Additicnal appendices will be added, if necessary.
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A. RCRA FACILITY ASSESSMENT ADDENDUM

A.1 AOC #706 — Area Behind Building 246

A.1.1 Unit Characteristics

AQC #706 consists of the asphalt driveway to the north and west of Building 246, the former

Hazardous Waste Storage and Transit Facility. A review of records including historical aerial
photographs indicate Building 246 and the associated paved area were constructed in 1986.
Prior to that the parcel appears to have been an open lot surrounded by trees to the north, west
and south, with access from Bainbridge Avenue. No containment structures are associated with
the driveway and no materials are known to have been stored outside of the building on the

paved area. There are no stormwater drains located on the paved area, or on the ground around

()

Building 246. Rainwater that falls on the roof of Building 246 flows into gutters, then into an
underground collection system. Surface water runoff on the northwest side of the building
accumulates along the western edge of the asphalt drive prior to draining into a nearby wetiand
area. Other areas surrounding Building 246 are covered by soil and grass. AOC #706 is shown

in Figure 1.

A.1.2 Waste Characteristics

Soil sample data presented in the Closure Activities Report and Certification for Building 246,
(Rust Environment and Infrastructure, March 1996), indicates the presence of Arochlor 1260,
a polychlorinated biphenyl (PCB). Aroclor 1260 is a viscous, sticky resin commonly used in
heat transfer fluids, hydraulic fluids, lubricants, insecticides, and as dielectric fluid in electrical

e transformers. Aroclor 1260 is resistant to biodegradation and does not break down readily. If

A-1
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released to soil, Aroclor 1260 adsorbs tightly to the soil, and does not leach significantly in
saturated soil conditions. If released to water, adsorption to sediment and suspended inatter is
an important fate process. Although adsorption can immobilize PCBs for relatively long periods

of time, eventual resolution into the water column has been shown to occur.

A.1.3 Migration Pathways
Since the driveway is not equipped with spill containment, surface water runoff, soil, and
groundwater are potential migration pathways. Since PCBs are relatively immobile, nonvolatile

compounds, air, and subsurface gas are not considered potential pathways.

A.1.4 Evidence of Release

According to the Closure Activities Report and Certification for Building 246, (Rust Environment
and Infrastructure, March 1996), composite soil samples were collected from the top six inches
of soil along each side of the driveway to Building 246, areas 1 through 5 on Figure 1, and
analyzed for Total Appendix IX constituents, excluding dioxins. Table 1 summarizes all
contaminant concentrations that were found above detection limits. Essentially, eight metals and
Aroclor 1260 fall into this category. The contaminants that were detected were then compared
to the Zone H soil background data as described in the closure report. If the concentrations of
contaminants exceeded the background levels for Zone H, then they were compared to the US

EPA Region III Risk Based Concentration (RBC) Table, Fourth Quarter, 1994. All

W, concentrations that exceeded Zone H background levels were below the RBCs. The source of
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the PCBs is not currently known. The closure report states that PCBs were not stored in
Building 246, while the Interim RCRA Facility Assessment of USN Charleston Naval Shipyard,
Charleston, South Carolina, (Ebasco Services Incorporated, August 1987), states that an area in

Building 246 was reserved for PCB storage. However, evidence was not found to support that

PCBs were actually stored in the building.

Barium 7.97 mg/kg i@% : 2 32.4mg/kg 16.0mg/kg 10.1mg/kg 43 8mg/kg |
Chromiuvm 3.46 mg/kg 13.4 mg/kg 38.2mg/kg 7.16mg/kg 4.36mg/kg 83.86mg/kg
Copper 4.55 mg/kg ?fﬂ '- v S ;: : ?6 26.0mg/kg 11.8mg/kg 31.62mg/kg
Nickel 3.29 mg/kg 6.45 mg/kg 12.8mg/fkg 4.16mg/kg J 29.9mgfkg "
Lead 50.5 mg/kg 40.8 mg/kg 59 Tme/kg 11.4mg/kg 9.53mg/kg | 68.69mg/kg "
Vanadium U 9.02 mg/kg 9.57mg/kg y 3.67mgikg | 131.6mg/kg ||
Zinc 20.0 mg/kg 124.0 mg/kg 118mg/kg 53.4mg/kg 23.9mg/kg 129.6mg/kg
Mercury 8] I J ek | 0.735mg/kg
PCB-1260 U 84.0 ug/kg 95.7ug/kg | ""761.0ug/kg U N/A

A.1.5 Exposure Potential

An approximately 5-acre Area of Ecological Concern is located to the south and west of
Buildiﬁg 246 where stormwater from the asphalt driveway drains. Described in the Final Zone J
Work Plan, (E/A&H November 1995), the area has a heavily overgrown drainage system to the
eést and a maintained field with several trees to the west. The eastern ditches form a
scrub-shrub wetland which is vegetated along its entire perimeter. An open, marshy area is in

the center of the southeastern portion of the wetland, where the channel expands to an

A4
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approximately 50 feet wide marsh. Various ecological receptors may be exposed to
contaminated surface water and sediment runoff. Exposure potentia! exists for Navy and civilian
employees who frequent the unit and perform activities which may bring them in contact with
surface soil.

'A.1.6 Recommended Action

An RFI ié recommended for this AOC due to the evidence of past releases, the hazards
associated with PCBs, and the multiple migration pathways. The current land use is industrial
with no residential areas within an approximate quarter mile radins. Considering the chemical
and physical properties of PCBs, it is highly unlikely that the contaminants could migrate far
enough to expose a residential population. All but one of the reuse plan scenarios target the area
for future industrial uses. The remaining scenario does propose passive recreation as a possible

reuse alternative.
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A.2 SIGNATORY REQUIREMENT

Condition L.E. of the HSWA portion of RCRA Part B Permit (EPA SCO 170 022 560) states
that "All applications, reports, or information submitted to the Regional Administrator shall be
signed and certified in accordance with 40 CFR §270.11." The certification reads as follows:

"I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
-properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to be the best of my knowledge and belief, true,
accurate, and complete. 1 am aware that there are significant penalties for submitting false

information, including the possibility of fine and irnprisonrhent for knowing violations. "

Caretaker Site Officer, Date
Naval Base Charleston

- A6




Response to SCDHEC Comments
Draft Final Zone G RFI Report
AQOC 706, Zone G
June 25, 1999
Charleston Naval Complex

Comments by Stacey French

Comment 37:

Section 10.14 AOC 706 Area Behind Building 246, Page 10.14.1

This section provides a description of AOC 706, however, it is unclear why this site was
identified as needing a RFI. It appears that this area was impacted by waste handling
activities associated with the former Hazardous Waste Storage and Transit Facility. This
section should be revised to indicate if there were any spills at AOC 706 that would give
insight into the types of wastes that might have contaminated the site. Please revise this
section to provide more information about the use of AOC 706.

Navy/EnSafe Response 37:

This site is a former Hazardous Waste Storage building, as such it was a permitted
TSD and therefore, was not included in the RFI until it was closed. Once it was
closed, the Project Team was asked to take a few samples to identify any potential
impact from releases. The closure report from the facility should provide the
requested information, which will be summarized in the Final RFL.

CH2M-Jones Response:

Although Section 10.14 of the Draft Final Zone G RFI report states that AOC 706 is located
behind Building 246, the RFA states that AOC 706 is the paved driveway, not the area
behind the building. No records were found of any spills in the driveway. The permitted TSD
was clean closed - no further evaluation of its closure is necessary for evaluating AOC 706.

Comment 38:

Figure 10.14-1 Sampling Locations AOC 706

This figure includes the sediment sample locations taken from AOC 633. The area of the
sediment samples appears to be a wetland, however, this is unclear from the figure. If this is
a wetland, the legend should define the area. Please revise the figure to include this
designation.

Navy/EnSafe Response 38:
The figure will be revised to indicate the wetland in the legend.

CH2M-Jones Response:
The figure appears to be adequately descriptive.

AN TN 7R REIRACMOWDRREY M Y



Response to SCDHEC Comuments on the Draft Final Zone G RFI Report
AOC 706, Zone G

June 25, 1999

Charleston Naval Complex

Comments by Michael Danielsen

Comment 12:

AOQC 706
A) See comment #3A.

Comment 3.A) The text states that the purpose of the field investigation is to confirm or
deny the presence of contamination, however there were no subsurface soil or groundwater
samples taken. The sampling in this area does not adequately address the presence or
absence of contamination in the groundwater or subsurface soil. Therefore these media need
to be investigated with the addition of monitoring wells and sampling.

B) The groundwater cannot be adequately characterized by only one well. More wells are
needed to sufficiently show the presence or absence of contamination. Therefore this
medium needs to be further investigated with the addition of monitoring wells and
sampling. Additional wells may be placed northeast, south, and east from the present well.

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

Navy/EnSafe Response 12:

A) Surface and subsurface soil and groundwater samples were collected from this
site. Barium and thallium were the only analytes determined to be COPCs in
shallow groundwater.

B) To address concerns regarding the inorganic analytes detected in groundwater,
the Navy proposes to sample the well for inorganics and PCBs using low-flow
techniques. The Navy will defer additional well installation at the site pending
the results of this sampling.

C) The Navy agrees that this site should remain in RFI status pending the outcome
of the additional sampling at the site.

CH2M-Jones Response:

The additional groundwater sampling at the site has been completed. The area in which AOC
706 is located is adjacent to SWMU 9 and SWMU 8. Extensive groundwater will continue
to conducted in the vicinity of these sites as well as at AOC 706. Therefore, no additional
wells are needed at this time. If groundwater monitoring data indicate the need for additional
wells, these can be added during the CMS remedy implementation phases.

Comment 13:

Page 10.14.53 AOC 706, second paragraph

A) This paragraph suggests that the vertical extent of contamination can be somewhat
explained, but does not delineate the horizontal extent of contamination. Additional soil
samples are needed to delineate the extent of contamination northwest and southeast of the
present sample locations.

AN TR ZCREIRACMCSWPREYD DOXC 2
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June 25, 1999

Charleston Naval Complex

B) The contaminates (chromium, copper, lead, and mercury) found in the sediment samples
(633M0003, 0004, 0005, 0006) may be more attributable to the various hazardous materials
handled and stored at AOC 706 rather than any other surrounding AOC. See comment #2.

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

Navy/EnSafe Response 13:

A) The Navy will collect soil samples from two additional locations, north and
west of 7065B002 to delineate the COPCs detected here. To address the subsurface
concentrations of inorganics detected, the Navy proposes to perform a SPLP
analysis. This test will determine empirically the concentration of Aroclor 1260
and inorganics that could be expected to leach from soil-to-groundwater using
materials from the site.

B) Please see the response to Comment #42 (French).

C) The Navy agrees and will add the additional information into the final RFI
report.

CH2M-Jones Response:

The additional sampling requested has been completed and is summarized in the RFI Report
Addendum (see Section 4.0).

AOC706ZGRFIRACMSWPREV0.DOC 3



CH2M-Jones Response to SCDHEC Comments
Zone G RFI Work Plan Addendum (EnSafe, 2000)
AOC 706, Zone G
Charleston Naval Complex

Comment by Michael W. Danielsen

Comment 13

AOC 706

Page 2.57 Section 2.10.3 Sampling and Analysis Plan

The text states that the proposed additional sample locations will be northeast and north-
northwest of 7065B002 and 7065B011 respectively. However, no additional sample locations
are proposed east of 7065B011. Please explain the rational for not sampling in this direction.

CH2M-Jones Response 13:

Samples were actually collected to the east of G7065B011 at soil boring G7065B018. The
locations of G7065B018 and all the Work Plan Addendum (WPA) soil borings are shown in
Figure 4-1 of the RFI Report Addendum.

Comment by Susan Peterson

Comment 1 e,

AOC 706

The Department does not have enough information to refute the possibility that hazardous
waste could have been stored east of what is now Building 246. Given the fact that only one
(1) groundwater well exists, the direction of the groundwater flow is in question. The Navy
should collect soil samples east of Building 246.

CH2M-Jones Response 1:

Historically, Building 246 was a regulated unit designed specifically for storing
containerized waste inside on the western portion. The eastern side was used a office space.
All areas where hazardous waste was stored in the building were decontaminated and
subjected to confirmatory sampling during implementation of the approved RCRA Closure
Plan for the less-than-90-day storage facility. Details can be found in the “Closure Activities
Report and Engineering Certification for Building 246, Charleston Naval Shipyard, March
1996", prepared by Rust Environment and Infrastructure, Inc.

AOC706ZGRFIRACMSWPREV0.DOC 4
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Zone G RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site-Specific Evaluations
Revision: 0
Table 10.14.4
Zone G
AOC 706
Analytes Detecied in Surface and Subsurface Soil
Sail to
Residential Groundwaler
Surface RBC* Surface Subsurface SSL* Subsurface
Parameiers Location Con¢. (THQ=0.1) Bac| und Conc. (DAF=20) %
— -
22000 - NA 2 3 NA
Carbon Disulfide 706SB002 ND 780000 NA 2 32000 NA
706SB003 2 NT
Chlorobenzene 70658007 ND 160000 NA 2 1000 NA
Toluene 706SB009 ND 1600000 NA 2 12000 NA
Trichloroethens 7065BOG7 ND 58000 NA 2 60 NA
7065BODY - ND 2 <
’ 0060
1,2,3-Trichloropropane 706580072 6 91 NA ND 0.006 NA
NA NA NL NA
NA
NA
NA
NA
065B00S ] NA
Benzo(sa)anthracene 706SBO0I ND 880.0 NA 180 2000 NA
706SB004 ND 920 \~,
T06SBO0G ND 920 \/
706SBOO7 50 85
706SB00Y ND T s

10.14.16



Zone G RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site-Specific Evaluations
Revision. 0
Table 10.14.4
Zove G
AOC 706
Analytes Detected in Surface and Subsurface Soil
Soil to
Residential Groundwater
Surlace RBC* Surface Subsurface SSLe Subsurface
Parameter Come (HQ=01) _ Backgrousd Cone. _DAF=) ground
Benzo(a)pyrene 'ND 8o NA 270 8000 NA
o ND ' % .
ND 1200
ND 840
7 100
6 640 —
Benzo(b)flucranthene ND 880 NA 210 5000 NA
49 ND
ND 810
ND 120
130 540
Banzo(k)Muoranthene ND 8800 NA 170 49000 NA
2 ND
ND 2000
ND 640
'79 120
ND 530
Chrysenc ND 88000 NA 200 160000 NA
ND : 140
ND 1400
ND 860
59 100
ND 660
10.14.17
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Zone G RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site-Specific Evaluations
Revision.: O
Table 10.14.4
Zone G
AOC 706
Analytes Detected in Surface and Subsurface Soil
Soll to
Residential Groundwater

Surface RBC* Surface Subsurface SSLe Subsurface
Parameters tlon C o -0.|) : d

Dibenz(a, hlanthracenn ' 7065BO0) ND 88 NA o4 2000 NA
706SB0M ND 360
70658006 ND 280
706S£007 ND 74
706SR009 ND 140
Indeno(},2, 3-cd)pyrene 70658001 ND 880 NA 170 14000 NA

70658004 ND 730"
7065B00S ND 500
70658007 ND 98
706SBO0S ND 240

Acenaphthene 7065800} ND 470000 NA 87 570000 NA
7065B009 ND 65

Acenaphthylene 7065B004 ND 230000 NA 98 293000 NA
706SB009 ND 110

Anthracene 706SB004 ND 2300000 NA 200 12000000 NA
70658006 ND 240
70658009 ND 200

Benzo(g,h,i)perylene 70658001 ND 230000 NA 190 4.66E08 NA
70658002 ND 77
7065B004 ND 780
706SBO0S ND 560
70658007 ND 140
70658009 ND 220

10.14.18



Zone G RCRA Facility Invesiigation Report
NAVBASE Charleston

Section 10 — Site-Specific Evaluations
Revision: 0

Table 10.14.4

b

Zene G
AOC 706
Analytes Detected in Surface and Subsurface Soil
Soil to
Resgidential Groundwater
Surface RBC* Surface Subsurface SSL* Subsurface
Parameters . . 0 . pund
Benzoic acid 706SB004 - ND 31000000 NA 170 400000 NA
' 70658006 ND n
70658007 R :) 120
70558009 170 68
Butylbenzylphihatate 7065B007 ND 1600000 NA 57 930000 NA
4-Chloro-3-methylphenol 70658001 ND 39000 NA 170 6300000 NA
Di-n-butylphthalate 7065B007 ND 780000 NA 66 2300000 NA
Di-n-octylphthatate 70658007 ND 160000 NA % 10000000 NA
Dibenzofuran 7065004 ND 31000 NA 49 240000 NA
70658009 ND 54
Fluoranthene 70658001 ND 310000.0 NA 210 4300000 NA
T06SB004 4 1100
T06SB00% ND 1400
10658007 & 88
70658009 ” 1200
Fluorene 7065B004 ND 310000 NA 43 560000 NA
7065B009 ND 100
2-Methylnaphthalene 706SBO0Y ) 310000 NA ND 126000 NA
70658004 ND n
7065BO0S ND 85
70658009 ND 290
10.14.19
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Zone G RCRA Facility Investigation Report

Parameters

4-Methylphenol (p-Cresol)

Naphthalene

Pentachiorophenol

Phenanthrene

Pyrene

Analytes Detected in Surface and Subsurface Soil

Surface
Buk!ronnd

70658003

706$B006

706SB004
7065B0O!

NA

NA

NA

NA

NA

Pesticidea/PCBs (ug/kg)
alpha-Chlordane

NA

NAVBASE Charleston
Section 10 — Site-Specific Evaluations
Revision: 0
Sell 1o
Groundwater
SSLe Subsurface
(DAF =20} Background
1380 NA
84000 NA
30 NA
1380000 NA
4200000 NA
— .
R ey
10000 NA




Zone G RCRA Facility Investigation Report
NAVBASE Charleston

Section 10 — Site-Specific Evaluations
Revision: 0

Table 10.14.4

Zone G
AOC 706
Anatytes Detecied In Surface and Subsurface Soil
Sail to
Residential Groundwater
Surface RBC* Surface Subsurface SSL* Subsurface
Parameters Location _____ Cooc. | Q=0.1) _  Background e OAF=20) o Dackground
pmma-Chiordane 2065B00] 27 1800 . NA 2.6 10000 NA
o 7065B002 14 . : ND

706568006 ND 13

70658010 7.7 NT
4,4'-DDD 7065B0C1 ND 2700 NA 81 16000 NA

70658002 5.6 110

706SB006 ND %
4.4'DDE 7065B00} ND 1900 NA 130 54000 NA

70658002 53 ' 21

706SB004 ND 28

70658006 ND 140

70658010 7.5 NT
4.4-DDT 7065B001 ND 1900 NA T 32000 NA

70658002 44 9

TOGSBOO4 ND 100

70658006 ND 140
Endrin aldehyds 70658001 ND 2300 NA RS 1000 NA
Aroclor-1260 TOGSBOO4 ND 320 NA 1100 1000 NA

706SB00G ND 520

70658007 ND 10

70658008 64 NT

————— ——- —

Dioxins (ng/kg)
Dioxin (2,3,7,8-TCDD TEQs)' 706SB0G2 5.3 1000 NA NA 1900 NA

10.14.21]
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Zone G RCRA Facility Investigation Repont

NAVBASE Charleston
Section 10 — Site-Specific Evaluations
Revision: 0
Table 10.14.4
Zone G
AOC 706
Analytes Detected in Surface and Subsurface Soll
Soil to
Residentia) Groundwater
Surface RBC* Surface Subsurface SSLe Subsurface
Parameters Location Conc, (THQ=0.1) Background Conc. (DAF=20) Mm
R —— . ——— - - - —— - -
Inorgaalcs {(mg/ e
Aluminum (Al) 7065B00) 3170 7800.0 - 18700 23400 £000000 23600
70658003 6120 AT
T06SBO04 4210 2620
7065B00S 4360 NT
T0S$B006 4960 nio
706SB007 6180 28800
70658009 5760 15000
706SRO10 7140 NT
Antimony (Sb) 7065B001 ND / kN 2.89 18 / 5 NL
7065B002 2. 4
d o 706SB003 0.68 ND
|, " 7065004 ND 82417,
7068B00S ND 499
70658007 ND 28
70658009 ND 1
706SBOLO 1 NT

10.14.22
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NAVBASE Charleston
Section 10 — Site-Specific Evaluations
Revision: 0
Table 10.14.4
Zone G
AOC 706
Analytes Detected in Surface and Subsurface Soll
Soil to
Residential Groundwater
Surface RBC* Surface Subsurface SSL* Subsurface
Parameters Conc. ({THQ=0.1) Backgr an Cone. (DAF=20) ‘
Arsenic (A1) 2.4 043 17.2° 245 29 15.5*
sl thacd 3.8 20.2
1 ND -
1.3 94
1.6 NT
0.75 14
12 7.3
0.49 NT
0.63 127
10.8 NT
Barium (Ba) 17.1 550.0 109 243 1600 64.5
40.25 62.4
13.6 12.5
{0.4 325
13.2 NT
6.7 166
11.5 494
83 NT
13.2 152
26.6 NT
10.14.23
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Zone G RCRA Facility Investigation Report
NAVBASE Charleston
Section 10 — Site-Specific Evaluations

Revision: 0
Table 10.14.4
Zone G
AOC 706
Analytes Deiected in Surface and Subsurface Soil
Soll to
Residential Groundwater
Surface RBC* Surface Subsurface SSL* Subsurface
Parameters Conc. (THQ=0.1) Background Conc. (DAF=20) Buzumd
Beryllium (Be) ND 0.15 1.20 1.2 63 1.63
. ol ND \ 3
0.13 0.15
017 0.45
0:16 NT
0.14 0.59
023 1.5
0.11 NT
0.16 0.86
_ 0.44 / _ NT
Cadmium (Cd) 0.2 39 1.07 316 v 8 0.48
5045 0.62
1, “{ 0.08 ND
\ . 0.15 62"
0.1
0.07 312v"
0.13 054
ND 0.81
0.27 NT

10.14.24
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NAVBASE Charleston
Section 10 — Site-Specific Evaluations
Revision: 0
Table 10.14.4
Zone G
AOC 706
Analytes Detected in Surface and Subsurface Soil
Soil to
Residential Groundwater
Surface RBC* Surface Subsurface SSL* Subsur{uce
. (THQ=0.1 pung )
Calcium (Ca) 7330 NL . NL 14300 NL NL
5160 ' ' 28500
3310 3250
43000 15100
1440 NT
1100 14700
38300 9260
3R NT
8260 20700
12000 NT
Cheomium (Cr} 9.3 VI 4.8 88.7 1000000 4.4
14.25 7800 {11 46.1
6.2 53
55 81.5
48 NT
4.8 56.5
8.2 418
3B NT
6.6 29.1
I15.9 NT
10.14.25
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Zone G RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site-Specific Evaluations
Revision: 0
Table 10.14.4
Zone G
AOC 106
Analyies Detected in Surface and Subsurface Soil
Soil to
Residential Groundwater
Surface RBC* Surface Subsurface SSLe* Subsurface
Parameters Conc. (THQ=0.1) Background —_ Conc. (DAF=20) Background
Cobalt (Co) 0.9 4700 6.60 7.6 2000 8.14
1K) ' : 6.5 ‘
12 . 0.49
0.96 52
0.44. NT
0.39 48
0.81 76
0.6 44
20 NT
Copper (Cu) 33.7 ‘/ 27000 260 1030 \/ 920 326
n2.0sv" 84.9
Qo 15.1 2.2
U( 7.5 210
\ ¢ ! 6.1 NT
8.2 ™m
48 90.5
57 NT
4.7 151
3.7V NT

10.14.26



Zone G RCRA Facility Investigation Repon

NAVBASE Charleston
Section 10 — Site-Specific Evaluations
Revision: 0
Table 10.14.4
Zone G
AOC 706

Analytes Detected in Surface and Subsurface Soil

Parameters

Iron (Fe)

Lead(Pb) 199 v 400.0 181 ar v’ 400 66.3
Cp 71.55 63.8
\ d\ 15.1 4.6
po! 12.2 9:5} v
8.4
6.1 06 v~
7 6l
49 NT
47 om
38 . NT
10.14.27
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Zone G RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site-Specific Evaluations
Revision.: 0
Table 10.14.4
Zoue G
AOC 706

Analytes Detected in Surface and Subsurface Soil

Manganese (Mn) . 706SB0O0( £2.7 180.0 325 551 1100 291
7065B002 154.5 322
70658003 16.2 9.5
TO6SBOO4 55.6 258
7065BO0S 16.7 NT
T06SBO0G 11,7 447
70658007 40.7 463
7065B008 7.7 NT
7065B00% 16.9 204
706SBOI0 129 NT
Mercury (Hg) ¢ 70685004 g'oz;s \// 2.3 1.03 :; v 2.0 0.31
|,‘4' 70658004 ND 24,
70658006 ND 1.8+~
70658007 ND 0.51

10.14.28



Zone G RCRA Facility Investigation Repont
NAVBASE Charleston

Section 10 — Site-Specific Evaluations
Revision: 0

Table 10.14.4 .
Zone G
AOC 706

Anslytes Detected in Surface and Subsurface Sofl

Residential
Surface RBC*
Parameters Location Conc. (THQ=40.1)
- -
Nickel (Ni) 70658001 39 160.0
20658002 8.3
20658003 2.5
706SB004 2.7
7065B00S 1.4
706SB006 1.8
06SB00T 2.8
7065B008 1
7065B009 1.9
706SBO10 5.5
Potassium (K) 706SB00] 295 NL NL 2430 NL NL
‘ 7065B002 5535 2860
706SR003 298 ND
70655004 ND 7
70658006 ND- 833
70658009 261 1710
Selenium (S¢) KO 7065B001 066/ 9.0 1.22 1.8 V7T s 1.26
| 70658002 0.605 - 13 o
C’\ 70658003 0.39 ND
42 [ 7065BO04 ND 1.2
\ \ 70658005 0.5 NT
\ 70655006 ND i1
70658007 ND 0.97
706SB00S 0.58 NT
706SBO0Y ND 1.3..7
706SBO10 0.54 NT
10.14.29
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Zone G RCRA Facility Investigation Report
NAVBASE Charleston

Section 10 — Site-Specific Evaluations
Revision: 0

Table 10.14.4

Zone G
AOC 706 .
Analytes Detected In Surface and Subsurface Soil
Soil te
Residential Groundwaler
Surface RBC* Surface Subsurface SSL* Subsurface
Parameters Locatlon Conc. {THQ=0.1) Bacsgonnd Conc. (DAF=20) Ihm
Silver (Ag) 70658001 ND 9.0 NL 0.74 M NL
‘ J06SBOOA ND ' 2.5
- 706SB006 ND 0.8
70658010 0.24 ' NT
Sodium {Na) 706SB001 12 NL NL 4080 NL NL
70658002 282 4350
706SB0O03 177 212
TOESBO04 216 1210
706SBO0A 248 1300
7065B0OT 203 2170
70658008 159 NT
70658009 m 2950
70658010 pa'sl NT
Thailivm (T1) 4 0\ TO6SBOOI ND 8.63 0.85 1.6 \/ 0.95 0.95
(; | 7065800 ND 098 7
|0 70658004 ND 0.9
) 70658006 ND 098
70658007 ND 0.6
70658009 - ND : 12 .
Tin (Sn) 7065B00] ND 4700 9.67 57.2 11000 2.9
7065B004 ND 182
706SB00% 64 NT
TO6SBO0G ND PN

10.14.30
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Zone G RCRA Facility Investigation Report

NAVBASE Charlesion
Section 10 — Site-Specific Evaluations
Revision: 0
Table 10.14.4
Zone G
AOC 706
Analytes Detected in Surface and Subsurface Soil
Soil to
Residential Groundwater
Surface RBC* Surface Subsurface SSLe Subsurface
Conc. (THQ=0.1) Background Conc. ({DAF=20) Background
121 - 550 60.9 73 6000 72.5
1635 69.4
7" 6.1
6.1 37.6
6.9 NT
4.8 36.7
9.5 754
4 NT
3.9 374
1| NT \/,
66.5 2300.0 519 1580 12000 145
194.5 269
M 84
15.5 2560°
238 NT /
7.1 1240
13.2 167
10.8 NT
8 . s8s
TOGSBOI0 89.2 . NT
B
10.14.31
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Zone G RCRA Facility Investigation Report
NAVBASE Charleston

Section 10 — Site-Specific Evaluations
Revision: 0

Notes:

1

ND
NT
NL
NA
nglkg
mg/kg
ng/kg

Backgl;ound value for non-clay samples

Residential RBCs (THQ=0.1) were used as & reference concentration for upper inicrval samples. Generic soil-to-groundwater SSLs (DAF=20) from the Soil Screening Guidance:

Technical Background Documens (USEPA, 1996b) were used as a reference concentration for lower interval samples

Calculated from methods described in USEPA Inierim Supplemental Guidance 1o RAGS: Human Health Risk Assessment, Bulletin 2 (USEPA, 1995¢)
Not detected

Not aken

Not listed

Not applicable

Micrograms per kilogram

Milligrams per kilogram

Nanograms per kilogram

Boided concenirations exceed both the reference concentration (RBC or SSL) and the zone background
All background values for Zone G are based on twice the means of the grid sample concentrations

10.14.32
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Zone G RCRA Facility Investigation Report
NAVBASE Charleston

Section 10 — Site-Specific Evaluations
Revision: 0

Table 10.14.8

Zone G
AOC 706
Analytes Detected in Shallow Groundwater
1" Quarter 2™ Quarter 3 Quarter Tap Water RBC’ MCL/sMCL’ Shallow
Parsmelers Location Conc. Conc. Cone, Lg/l) {zg/L) Background
e e R T T L= T v - —— o ]
CMobylpbonl
Ino )
Aluminum (Al) 706000 CNE ND 06 3100 s 692
Antimony (Sb) 706001 NI 3.8 ND 1.5 6 a9
Arsenic (As) 706001 NI 7.3 68 0.043 50 17.8
Barium (Ba) 706001 N 539 5 260 2000 1]
Beryllium (Be) 706001 NI ND 0.6 0.016 4 ND
Cadmium (Cd) 706001 NI 0.4 20 1.8 5 0.53
Calcium (Ca) 706001 N1 195000 194000 NL NL NL
Chromium (Cr) 706008 NI 52 23 g 100 3.88
Cobalt (Co) 70600} Nl 34 1.9 Co220 NL 1.45
Iron (Fe) 706001 NI 23300 24200 1100 300 NL
Magoesium (Mg) 706001 Nl 809000 683000 NL NL NL
Mangancse (Mn) 706004 NI 11 781 84 50 2906
Nickel (Ni) 706001 Nl 13.7 1.6 73 100 4.08

10.14.47

i



Zone G RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site-Specific Evaluations
Revision: 0
Table 10.14.8
Zone G
AOC 706
Analytes Detected In Shallow Groundwater
1" Quarter 2™ Quarter 3" Quarter Tap Water RBC’ MCL/SMCL’ Shallow
Paramelers Location Conc. Conc. Conc. {uﬂ) (ug/L) Background
Poussium (K) 706001 NI 221000 224000 NL NL NL
Sodium (Na) 706001 NI 7100000 7460000 NL NL NL
Thallium (T1) 706001 NI 9 ND 0.29 2 NL
Vanadium 706001 NI 2.6 1.8 26 NL 15.4

Notes:

NI = Not installed

NL =  Not listed

ND = Not detected

ug/l. =  Micrograms per liter
* -

(USEPA, 1996e)
Bolded concentrations exceed both the RBC and the zone background

Tap Water RBCs (THQ=0.1) from Risk-Based Concentration Table (USEPA, October 22, 1997), and MCLS/SMCLs from Drinking Water Regulations and Health Advisories

All background vatucs for Zone G are based on twice the means of the grid sample concentrations. Background values for groundwater are based on two sampling rounds in two wells at each depth

10.14.48
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Analytical Results (EnSafe 1999-2000)
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Analytical Data sSummary

01/24/2003 10:04 AM

StationlD G706SB0O11 G706SB011 G706SB011
SamplelD| 706SB01101 (0-1ft) 706SB01101DL (0-1ft) 706SB01102 (3-5H)

DateCollected 7/27/1999 7/27/1999 7/27/1999

DateExtracted 7/30/1999 7/30/1999 7/30/1999

DateAnalyzed 8/6/1999 8/12/1999 8/6/1999

SDGNumber 39679 39679 39679

Parameter Units
Aldrin ug/Kg 2.3 U 23 R 2 U
Alpha BHC (Alpha Hexachlorocyclohexane) ug/Kg 2.3 u 23 R 2 U
Alpha-chlordane ug/Kg 2.3 U 23 R 2 U
Beta BHC (Beta Hexachlorocycliohexane) ug/Kg 2.3 U 23 R 2 U
Delta BHC (Delta Hexachlorocyclohexane) ug/Kg 2.3 U 23 R 2 U
Dieldrin ug/Kg 4.5 U 45 R 3.9 U
Endosuttan | ug/Kg 2.3 U 23 R 2 U
Endosuifan il ug/Kg 4.5 U 45 R 3.9 U
Endosulfan Sulfate ug/Kg 4.5 U 45 R 3.9 U
Endrin Aldehyde ug/Kg 4.5 U 45 R 3.9 U
Endrin Ketone ug/Kg 4.5 U 45 R 3.9 U
Endrin ug/Kg 4.5 U 45 R 3.9 U
Gamma BHC (Lindane) ug/Kg 2.3 U 23 R 2 u
Gamma-chlordane ug/Kg 2.3 U 23 R 2 U
Heptachlor Epoxide ug/Kg 2.3 U 23 R 2 U
Heptachlor ug/Kg 2.3 U 23 R 2 U
Methoxychlor ug/Kg 23 Ud 230 R 20 UJ
p,p'-DDD ug/Kg 4.5 U 45 R 3.9 U
p.p'-DDE ug/Kg 15 J 45 R 5.4 J
p,p-DDT ug/Kg 11 = 45 R 3.9 U
Toxaphene ug/Kg 150 U 1500 R 130 U

706 ensafeDSTsoil.xls / PEST_SO_Final

Page 1



Analytical Data Summary

01/24/2003 10:04 AM

StationID (G706SB011 G706SB012 G706SB012
SamplelD| 706SB01102DL (3-5ft) 706SB01201 (0-11t) 706SB01201DL (0-11t)

DateCollected 7/27/1999 7/27/1999 7/27/1999

DateExtracted 7/30/1999 7/30/1999 7/30/1999

DateAnalyzed 8/12/1999 8/7/1999 8/12/1999

SDGNumber 39679 39679 39679

Parameter Units
Aldrin ug/Kg 20 R 1.5 U 15 R
Alpha BHC (Alpha Hexachlorocyclohexane)  ug/Kg 20 R 1.5 ] 15 R
Alpha-chlordane ug/Kg 20 R 5.3 J 15 R
Beta BHC (Beta Hexachlorocyclohexane) ug/Kg 20 R 1.5 U 15 R
Delta BHC (Delta Hexachlorocyclohexane) ug/Kg 20 R 1.5 U 15 R
Dieldrin ug/Kg 39 R 2.8 U 28 R
Endosulfan | ug/Kg 20 R 1.5 U 15 R
Endosulfan I ug/Kg 39 R 2.8 U 28 R
Endosulfan Sulfate ug/Kg 39 R 7.9 J 28 R
Endrin Aldehyde ug/Kg 39 R 2.8 U 28 R
Endrin Ketone ug/Kg 39 R 2.8 U 28 R
Endirin ug/Kg 39 R 2.8 U 28 R
Gamma BHC (Lindane) ug/Kg 20 R 1.5 U 15 R
Gamma-chlordane ug/Kg 20 R 18 J 15 R
Heptachlor Epoxide ug/Kg 20 R 7.3 U 15 R
Heptachlor ug/Kg 20 R 1.5 U 15 R
Methoxychior ug/Kg 200 R 15 Ud 150 R
p,p'-DDOD ug/Kg 39 R 2.8 U 28 R
p,p'-DDE ug/Kg 39 R 12 J 28 R
p,p-DDT ug/Kg 39 R 15 J 28 R
Toxaphene ug/Kg 1300 R 94 U 940 R

706 ensafeDSTsoil.xls / PEST_SO_Final

Page 2
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Analytical Dafa summary

Station!D G706SB012 G706SB012
SamplelD| 706SB01202 (3-5it) 706SB01202DL (3-5ft)
DateCollected 7/27/1999 7/27/1999
DateExtracted 7/30/1989 7/30/1999
DateAnalyzed 8/7/1999 8/12/1999
SDGNumber 39679 39679
Parameter Units
Aldrin ug/Kg 1.8 Ud 18 R
Alpha BHC (Alpha Hexachlorocyclohexane)  ug/Kg 1.8 U 18 R
Alpha-chlordane ug/Kg 1.8 U 18 R
Beta BHC (Beta Hexachlorocyclohexane) ug/Kg 1.8 UJ 18 R
Delta BHC (Deita Hexachlorocyclohexane) ug/Kg 1.8 UJ 18 R
Dieldrin ug/Kg 3.6 uJ 36 R
Endosulfan | ug/Kg 1.8 uJ 18 R
Endosulfan Il ug/Kg 3.6 UJ 36 R
Endosulfan Sulfate ug/Kg 3.6 uJ 36 R
Endrin Aldehyde ug/Kg 3.6 uJ 36 R
Endrin Ketone ug/Kg 3.6 uJ 36 R
Endrin ug/Kg 3.6 UJ 36 R
Gamma BHC (Lindane) ug/Kg 1.8 uJ 18 R
Gamma-chlordane ug/Kg 1.8 uJ 18 R
Heptachlor Epoxide ug/Kg 1.8 JJ 18 R
Heptachlor ug/Kg 1.8 UJ 18 R
Methoxychlor ug/Kg 18 ud 180 R
p,p'-DDD ug/Kg 5.6 J 36 R
p,p'-DDE ug/Kg 3.6 UJ 36 R
p,p-DDT ug/Kg 3.6 UJ 36 R
Toxaphene ug/Kg 120 U 1200 R

706 ensafeDSTsoil.xls / PEST_SO_Final

01/24/2003 10:&, AM
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Analytical Data Summary 01/24/2003 10:04 AM
StationID (G706SB011 G7065B011 G706SB012 G7065B012
SamplelD| 706SB01101 (0-11t) 706SB01102 (3-5ft) 706SB01201 (0-11t) 706SB01202 (3-5ft)
DateCollected 7/27/1999 7/27/1999 7/27/1999 7/27/11999
DateExtracted 7/30/1999 7/30/1999 7/30/1999 7/30/1999
DateAnalyzed 8/6/1999 8/6/1999 8/7/1999 8/7/1999
SDGNumber 39679 39679 39679 39679

Parameter Units

PCB-1016 (Arochlor 1016), SPLP ug/L

PCB-1016 (Arochlor 10186) ug/Kg 65 U 50 U 34 U 48 1]

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

PCB-1221 (Arochlor 1221) ug/Kg 65 U 50 U 34 U 48 U

PCB-1232 (Arochlor 1232), SPLP ug/L :

PCB-1232 (Arochior 1232) ug/Kg 85 U ] 50 U 34 U 48 U

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

PCB-1242 (Arochlor 1242) ug/Kg 65 U 50 U 34 U 48 U

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

PCB-1248 (Arochlor 1248) ug/Kg 65 U 50 U 34 U 48 U

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

PCB-1254 (Arochlor 1254) ug/Kg 65 U 50 U 34 u 48 U

PCB-1260 (Arochlor 1260}, SPLP ug/l

PCB-1260 (Arochlor 1260) ug/Kg 200 J 86 J 260 J 11Q J

706 ensafeDSTsoil.xls / PCB_SO_Final Page 4
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Analytical Data Summary

StationID G706SB013 G706SB013
SamplelD| 706SB01302a (3-51) 7065B01302a (3-5ft)
DateCollected 7/27/1989 7/27/1999
DateExtracted 8/31/1999 9/13/1999
DateAnalyzed 9/1/1999 9/17/1999
SDGNumber 39679 39679
Parameter Units
PCB-1016 (Arochlor 1016), SPLP ug/L 2 U
PCB-1016 (Arochlior 1016) ug/Kg 40 U
PCB-1221 (Arochlor 1221), SPLP ug/L 2 U
PCB-1221 (Arochlor 1221) ug/Kg 40 U
PCB-1232 (Arochlor 1232), SPLP ug/L 2 U
PCB-1232 (Arochlor 1232) ug/Kg 4Q U
PCB-1242 (Arochlor 1242), SPLP ug/L 5 U
PCB-1242 (Arochlor 1242) ug/Kg 40 U
PCB-1248 {Arochlor 1248), SPLP ug/L 2 U
PCB-1248 (Arochlor 1248) ug/Kg 40 U
PCB-1254 (Arochlor 1254), SPLP ug/L 5 U
PCB-1254 (Arochlor 1254) ug/Kg 40 U
PCB-1260 (Arochlor 1260), SPLP ug/L 2 U
PCB-1260 (Arochior 1260) ug/Kg 40 U

706 ensafeDSTsaoil.xis / PCB_SC_Final

«

01/24/2003 10:04AM
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01/24/2003 10:04 AM

Analytical Data Summary
StationlID (G706SB011 G7065B011 G706SB012 G7068SB012
SamplelD| 706SB01101 (0-1ft) 706SB01102 (3-5ft) 706SB01201 (0-1ft) 706SB01202 (3-5ft)
DateCollected 7/27/1999 7/27/1999 7/27/1999 7/27/1989
DateExtracted 8/12/1999 8/12/1999 8/12/1999 8/12/1999
DateAnalyzed 8/13/1999 8/13/1999 8/13/1999 8/13/1999
SDGNumber 39679 39679 39679 39679
Parameter Units
Aluminum, SPLP ug/L
Aluminum mg/Kg 23400 |= 20100 |= 9510 = 26000 |=
Antimony, SPLP ug/L
Antimony ma/Kg 10.7 J 3 J 1.9 UJ 5.6 J
Arsenic,SPLP ug/L
Arsenic mg/Kg 22.5 = 22.8 = 9.9 = 33.2 =
Barium, SPLP ug/L
Barium mg/Kg 208 J 50.5 J 36.1 J 121 J
Beryllium, SPLP ug/L
Beryllium mg/Kg 1.2 = 1.2 = 0.39 J 1.4 =
Cadmium, SPLP ug/L
Cadmium mg/Kg 2.2 J 0.65 J 0.83 J 0.77 J
Calcium, SPLP ug/L
Calcium mg/Kg 24300 = 29600 = 6140 = 8190 =
Chromium, Total mg/Kg 56.1 J 41.4 J 22.9 J 434 J
Chromium, Total ug/L
Cobalt, SPLP ug/L
Cobalt mg/Kg .18 = 5.8 = 2.6 J 7.9 =
Copper, SPLP ug/L
Copper mg/Kg 548 J 123 J 53.3 J 179 J
lron, SPLP ug/L
Iron mg/Kg 33000 |= 30300 |= 11200 |= 47200 |=
Lead, SPLP ug/L
Lead mg/Kg 320 J 93.6 J 1300 J 175 J
Magnesium, SPLP  ug/L
Magnesium mg/Kg 5270 = 4800 = 1020 = 4770 =
Manganese, SPLP ug/L
Manganese mga/Kg 575 = 374 = 174 = 386 =
Mercury, SPLP ug/L
Mercury mg/Kg 1.4 = 0.39 = 0.3 = 1.8 =
706 ensafeDSTsoil.xls / METAL_SO_Final Page 6
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Analytical Data Summary

01/24/2003 10:04 AM

StationID G706SB013 G706SB013 G706SB014 G706SB014
SamplelD| 706SB01302a (3-5ft) 706SB01302b (3-5ft) 7065B014S1 (0-11t) 706SB01452 (3-5ft)
DateCollected 7/27/1999 7/29/1999 12/14/1999 12/14/1999
DateExtracted 8/3/1999 10/5/1999 12/20/1999 12/20/1999
DateAnalyzed 8/4/1999 _10/5/1999 12/23/1999 12/23/1999
SDGNumber 39679 39679 EN032 EN032
Parameter Units
Aluminum, SPLP ug/L 186 J P 1120 J 452 J
Aluminum mg/Kg 8830 =
Antimony, SPLP ug/L 5 U 13.1 J 15.2 J
Antimony mg/Kg 0.45 UJ
Arsenic,SPLP ug/L 3.3 U 2.9 J 3.2 J
Arsenic mg/Kg 1.4 =
Barium, SPLP ug/L 302 = 940 = 473 =
Barium mg/Kg 17.1 J
Beryllium, SPLP ug/L 0.3 U 0.9 uJ 0.9 UJ
Beryllium mg/Kg 0.16 J
Cadmium, SPLP ug/L 20.7 J 0.4 J 0.3 J
Cadmium mg/Kg 0.1 J
Calcium, SPLP ug/L 7330 = 34900 |= 27300 |=
Calcium mg/Kg 1800 =
Chromium, Total mg/Kg 8.9 =
Chromium, Total ug/L 0.5 J 2.4 J 0.9 J
Cobalt, SPLP ug/L 1.7 U ﬂ 0.5 UJ 0.5 N
Cobalt mg/Kg i 1.2 J
Copper, SPLP ug/L 5.5 J 30.1 = 19 J
Copper mg/Kg 11.3 J
Iron, SPLP ug/L 380 = 1260 |[J 476 J
Iron mg/Kg 3410 =
Lead, SPLP ug/L 2.3 J 16.5 = 8.4 J
Lead mg/Kg 8.9 J
Magnesium, SPLP ug/L 406 = 6500 = 5700 =
Magnesium mg/Kg 477 =
Manganese, SPLP ug/lL 2.6 J 9.5 J 3.5 J
Manganese ma/Kg 21 =
Mercury, SPLP ug/L 1.2 J 0.2 U 0.2 U
Mercury ma/Kg : 0.05 =

706 ensafeDSTsoil.xls / METAL_SO_Final




Analytical Data Summary

01/24/2003 10:04 AM

StationlD (G706SB014 G706SB014 G7068B015 (G706SB015
SamplelD| 706SB014T1 (0-11t) 7088B014T2 (3-5ft) 706SB015S81 (0-11t) 706SB015T1 (0-11t)
DateCollected 12/14/1999 12/14/1999 12/14/1999 12/14/1999
DateExtracted 12/16/1999 12/16/1999 12/20/1999 12/16/1999
DateAnalyzed| 12/27/1999 12/27/1999 12/23/1999 12/27/1999
SDGNumber:  ENO32 = ENO32 EN032 ENO32
Parameter Units |
Aluminum, SPLP ug/L P 2480 |J
Aluminum mg/Kg 13400 |= 17800 |= 31100 |=
Antimony, SPLP ug/L 2.4 U
Antimony mg/Kg 4.2 J 6.7 J 1.8 J
Arsenic,SPLP ug/L 13.4 =
Arsenic mg/Kg 8 = 10.3 = 476 =
Barium, SPLP ug/L 1630 =
Barium mg/Kg 49.8 = 83.6 = 62.6 =
Beryliium, SPLP ug/L 3.2 J
Beryllium mg/Kg 0.58 = 0.65 = 1.7 =
Cadmium, SPLP ug/L B 0.3 U
Cadmium mg/Kg 0.41 J 0.5 J 0.18 U
Calcium, SPLP ug/L 5260 =
Calciumn mg/Kg 6430 |= 6490 = 5690 =
Chromium, Total mg/Kg 27.2 = 177 = 59.5 =
Chromium, Total ug/L 5.8 J
Cobalt, SPLP ug/L 0.5 WA
Cobalt mg/Kg 3.5 J 4.5 J 9.4 =
Copper, SPLP ug/L 18.8 J
Copper mg/Kg 158 = 200 = 53.3 =
fron, SPLP ug/L 6390 J
iron mg/Kg 13200 = 15900 = 35700 |=
Lead, SPLP ug/L 26.8 =
Lead mg/Kg 160 = 237 = 75.8 =
Magnesium, SPLP  ug/L 1720 |J
Magnesium mg/Kg 1380 = 1850 = 4190 =
Manganese, SPLP ug/L 74.4 =
Manganese mg/Kg 142 = 181 = 532 =
Mercury, SPLP ug/L 0.23 =
Mercury mg/Kg 0.33 = 0.34 = 0.42 =

706 ensafeDSTsoll.xls / METAL_SO_Fina!
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Analytical Data Summary

01/24/2003 10:04 AM

StationlD G706SB016 G706SB016 G706SB016 (G706SB016
SamplelD| 706SB016S1 (0-1ft) 7065B016S2 (3-5ft) 706SB016T1 (0-1ft) 706SB0O16T2 (3-5ft)
DateCollected 12/14/1999 12/14/1999 12/14/1989 12/14/1999
DateExtracted 12/20/1999 12/20/1999 12/16/1999 12/16/1999
DateAnalyzed 12/23/1999 12/23/1999 12/27/1999 12/27/1999
SDGNumber ENQ32 ENO032 EN032 ENO32
Parameter Units
Aluminum, SPLP ug/L io.to0 Jo 1210 J
Aluminum mg/Kg T 6740 = 17700 |=
Antimony, SPLP ug/L ' 2.4 U 7541 =
Antimony mg/Kg 0.42 J 23.3 J
Arsenic,SPLP ug/L 2 U 2 U
Arsenic mg/Kg 0.54 J 8.5 =
Barium, SPLP ug/L 707 = 1230 =
Barium mg/Kg 14.6 J 83.6 =
Beryllium, SPLP ug/L 0.9 UJ 0.9 uJ
Beryllium mg/Kg 0.22 U 0.95 =
Cadmium, SPLP ug/L 0.3 U 0.3 J
Cadmium mg/Kg : 0.17 J 0.18 J
Calcium, SPLP ug/L L 12600 = 14900 =
Calcium mg/Kg 1950 = 12100 =
Chromium, Total mg/Kg 8.7 = 74 =
Chromium, Total ug/L 0.8 J 1.7 J
Cobalt, SPLP ug/L 0.5 UJ 0.5 UJ
Cobalt mg/Kg 0.81 J 6.2 =
Copper, SPLP ug/L 2.5 U 24.6 J
Copper mg/Kg 3.4 = 380 =
Iron, SPLP ug/L 146 J 1560 J
Iron mg/Kg 1770 = 20300 |=
Lead, SPLP ug/L 4.8 J 29.3 =
Lead mg/Kg - B i : _ 6.3 = 267 =
Magnesium, SPLP  ug/L . b4 g 1930 4
Magnesium mg/Kg B i 284 1J 2260 =
Manganese, SPLP ug/L 0.9 J 8.8 J
Manganese mg/Kg 11.9 = 158 =
Mercury, SPLP ug/L 0.2 U 0.2 U
Mercury mg/Kg 0.04 U 0.21 =
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Analytical Data Summary

01/24/2003 10:04 AM

StationID G706SB017 G706SB017 G706SB018 G7065SB018
SamplelD| 706SB017S1 (0-1ft) 706SB017T1 (0-1ft) 706SB018S1 (0-11t) 706SB018S2 (3-5ft)
DateCollected 12/14/1999 12/14/1999 12/14/1999 12/14/1999
DateExtracted 12/20/1999 12/16/1999 12/20/1999 12/20/1999
DateAnalyzed 12/23/1999 12/27/1999 12/23/1999 12/23/1999
SDGNumber EN032 EN032 ENOD32 EN032
Parameter Units
Aluminum, SPLP ug/L 431 J 2280 |J 850 J
Aluminum mg/Kg 8180 =
Antimony, SPLP ug/L 2.4 U 11.3 J 8.8 J
Antimony mg/Kg 1.4 J
Arsenic,SPLP ug/L 2.1 J 6.6 J 5.4 J
Arsenic mg/Kg 5.1 =
Barium, SPLP ug/L 737 = 1210 = 1230 =
Barium mg/Kg 18.3 J
Beryllium, SPLP ug/L 0.9 UJ 0.9 uJ 2.3 J
Beryllium mg/Kg 0.38 J
Cadmium, SPLP ug/L 0.3 U 0.3 J 0.3 U
Cadmium mg/Kg 0.03 U
Calcium, SPLP ug/L 18400 |= 12000 |= 6800 |=
Calcium mg/Kg 3080 =
Chromium, Total mg/Kg 14.5 =
Chromium, Total ug/L 0.8 J 6 J 2.7 J
Cobalt, SPLP ug/L 0.5 uJ 0.5 uJ 0.5 uJ
Cobalt mg/Kg 1.7 J
Copper, SPLP ug/L 5.2 U 140 = 13.8 J
Copper mg/Kg 15.3 =
tron, SPLP ug/L 514 J 4260 |J 2460 1J
iron mg/Kg 8110 =
Lead, SPLP ug/L 10.7 = 39.6 = 9.9 J
Lead mg/Kg 53.7 =
Magnesium, SPLP ug/L 1070 J 3520 J 3580 J
Magnesium mg/Kg 612 =
Manganese, SPLP  ug/L 58 J 26.5 = 42.2 =
Manganese mg/Kg 64.9 =
Mercury, SPLP ug/L 0.2 U 0.2 U 0.2 LU
Mercury mg/Kg 0.1 =
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Analytical Data summary
StationtD G706SB018 G7065B018 (G706SB019 G706SB019
SamplelD| 706SB018T1 (0-1ft) 706SB018T2 (3-5ft) 706SB019S1 (0-1ft) 706SB019S2 (3-5t)
DateCollected 12/14/1999 12/14/1999 12/14/1999 12/14/1999
DateExtracted 12/16/1999 12/16/1999 12/20/1999 12/20/1999
DateAnalyzed 12/27/1999 12/27/1999 12/23/1999 12/23/1999
SDGNumber EN032 ENQ32 ENO32 ENO032
Parameter Units
Aluminum, SPLP ug/L 1130 [J 818 J
Aluminum mg/Kg 34500 |= 32600 |=
Antimony, SPLP ug/L 24 U 7.1 J
Antimony mg/Kg 57 J 3.8 J
Arsenic,SPLP ug/L. 2 U 15.3 =
Arsenic mg/Kg 18.1 = 16.6 =
Barium, SPLP ug/L 721 = 1020 =
Barium mg/Kg 119 = : 77.5 =
Beryllium, SPLP ug/L T i} A 0.9 UJ 0.9 Ul
Beryllium mg/Kg 1.8 = A
Cadmium, SPLP ug/L D ) 03 |J 03 U
Cadmium mg/Kg 004 U L 0.04 U
Calcium, SPLP ug/L 9880 = 4730 |J
Calcium mg/Kg 14500 (= 56000 |=
Chromium, Total mg/Kg 70.5 = 62.1 =
Chromium, Total ug/L 0.9 J 2.4 J
Cobalt, SPLP ug/L 0.5 uJ 0.5 UJ
Cobalt mg/Kg 9.5 = 8.2 =
Copper, SPLP ug/L 8.5 J 13.4 J
Copper mg/Kg 861 = 175 =
Iron, SPLP ug/L 306 J 2030 J
Iron mg/Kg 38200 = 31200 |=
Lead, SPLP ug/L 6.5 J 10.1 =
Lead mg/Kg 221 = 113 =
Magnesium, SPLP ug/L 439 J 1170 J
Magnesium mg/Kg 5370 = 6420 =
Manganese, SPLP ug/L 2.8 J 70.8 =
Manganese mg/Kg 431 = 428 =
Mercury, SPLP ug/L 0.2 U 0.2 U
Mercury mg/Kg 0.7 = 0.47 =
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Analytical Data Summary

01/24/2003 10:04 AM

StationlD{  G706SB019 G706SB019 G706SB020 G706SB020
SamplelD!  706SB019T1 (0-1ft) 706SB019T2 (3-5ft) 7065B020S1 (0-1f1) 706SB020S2 (3-51t)
DateCollected 12/14/1999 12/14/1999 12/14/1999 12/14/1999
DateExtracted 12/16/1999 12/16/1999 12/20/1999 12/20/1999
DateAnalyzed 12/27/1999 12/27/1999 12/23/1998 12/23/1999
SDGNumber EN032 ENO32 EN0Q32 EN032
Parameter Units
Aluminum, SPLP ug/L 822 J 336 J
Aluminum mg/Kg 10800 |= 23800 |=
Antimony, SPLP ug/L 27.9 J 93.9 =
Antimony mg/Kg 0.73 J 1.6 J
Arsenic,SPLP ug/L 2.5 J 2.5 J
Arsenic mg/Kg 1.1 = 251 =
Barium, SPLP ug/t 1050 = 870 =
Barium mg/Kg 21.2 = 53.6 =
Beryllium, SPLP ug/L 0.9 UJ 0.9 udJ
Beryllium mg/Kg 0.24 U 1.2 =
Cadmium, SPLP ug/L 0.3 U 0.4 J
Cadmium mg/Kg 0.03 U 0.18 U
Calcium, SPLP ug/L 18800 |= 16500 |=
Calcium mg/Kg 980 = 3970 =
Chromium, Total mg/Kg 12.3 = 445 =
Chromiumn, Total ug/L 1.5 J 0.8 J
Cobalt, SPLP ug/L 0.5 UJ 0.5 UJ
Cobalt mg/Kg 2 J 6.6 =
Copper, SPLP ug/L 21.7 J 11.3 J
Copper mg/Kg 8.5 = 51.8 =
Iron, SPLP ug/L 1530 J 342 J
Iron mg/Kg 3930 = 28400 |=
Lead, SPLP ug/L 23.2 = 9.9 J
Lead mg/Kg 10.7 = 56.9 =
Magnesium, SPLP  ug/L 2080 |J 4360 |[J
Magnesium mg/Kg 608 = 2820 =
Manganese, SPLP  ug/L 8.6 J 2.3 J
Manganese mg/Kg 30.4 = 446 =
Mercury, SPLP ug/L 0.2 U 0.2 U
Mercury mg/Kg 0.05 U 0.23 =
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Analytical Data summary

01/24/2003 10:04 AM

StationlD G706SB020 G706SB020 G706SB021 G706SB021
SamplelD|{ 706SB020T1 (0-1ft) 7068B020T2 (3-5t) 706SB02101 (0-1ft) 706SB02102 (3-5it)
DateCallected 12/14/1999 ; 12/14/1999 1/26/2000 1/26/2000
DateExtracted 12/16/1998 ! 12/16/1999 1/31/2000 1/31/2000
DateAnalyzed 12/27/1999 12/27/1999 1/31/2000 1/31/2000
SDGNumber ENQ32 END32 41874 41874
Parameter Units
Aluminum, SPLP ug/L
Aluminum mg/Kg 12800 |= 15600 |= 4180 |= 4250 =
Antimony, SPLP ug/L
Antimony mg/Kg 11.6 J 8.6 J 0.54 U 0.32 U
Arsenic,SPLP ug/l.
Arsenic mg/Kg 7 = 9.6 = 2.2 J 1.7 J
Barium, SPLP ug/L
Barium mg/Kg 66.8 = 69.5 = 12.2 = 15.6 =
Beryllium, SPLP ug/t
Beryllium mg/Kg 0.54 = 0.65 = 0.22 J 0.18 J
Cadmium, SPLP ug/L
Cadmium mg/Kg 0.03 U 0.16 J 0.36 U 0.33 U
Caicium, SPLP ug/L
Calcium mg/Kg 3280 = 17000 |= 57400 |= 25600 |=
Chromium, Total mg/Kg 41.5 = 471 = 14.9 = 13.3 =
Chromium, Total ug/L '
Cobalt, SPLP ug/L L - N
Caobalt mg/Kg 3.8 J . 486 1.5 J 1.1 J
Copper, SPLP ug/L L |
Copper ma/Kg 271 = {298 = 24 = 105 |=
Iron, SPLP ug/L
Iron mg/Kg 18900 |= 25000 |= 3870 = 3200 =
Lead, SPLP ug/L
Lead mg/Kg 181 = 330 = 29 = 18 =
Magnesium, SPLP ug/L
Magnesium mg/Kg 1360 = 2200 = 1530 = 741 =
Manganese, SPLP ug/L
Manganese mg/Kg 201 = 289 = 82.6 = 35.7 =
Mercury, SPLP ug/L
Mercury mg/Kg 0.9 = 0.41 = 0.05 J

0.02 uJ

706 ensafeDS8Tsail.xls / METAL_SO_Final
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Analytical Data Summary

StationlD G706SB022 G706SB022
SamplelD| 706SB02201 (0-1ft) 7065B02202 (3-5ft)
DateCollected 1/26/2000 1/26/2000
DateExtracted 1/31/2000 1/31/2000
DateAnalyzed 1/31/2000 1/31/2000
SDGNumber 41874 41874
Parameter Units
Aluminum, SPLP ug/L
Aluminum mg/Kg 4290 = 7100 =
Antimony, SPLP ug/lL
Antimony mg/Kg 0.64 U 1.7 U
Arsenic,SPLP ug/L
Arsenic mg/Kg 2.7 = 6.9 =
Barium, SPLP ug/L
Barium mg/Kg 28.6 = 43.7 =
Beryllium, SPLP ug/L
Beryllium mg/Kg 0.28 J 0.31 J
Cadmium, SPLP ug/L
Cadmium mg/Kg 0.6 U 0.92 U
Calcium, SPLP ug/L
Calcium mg/Kg 31000 |= 17800 |=
Chromium, Total mg/Kg 23 = 19.1 =
Chromium, Total ug/L
Cobalt, SPLP ug/L
Cobalt mg/Kg 1.6 J 2 J
Copper, SPLP ug/L
Copper mg/Kg 52.6 = 132 =
fron, SPLP ug/L
fron mg/Kg 4840 = 7680 =
Lead, SPLP ug/L.
Lead mg/Kg 84 = 82 =
Magnesium, SPLP  ug/L
Magnesium mg/Kg 1010 = 1340 =
Manganese, SPLP  ug/L
Manganese mag/Kg 89.8 = 87.3 =
Mercury, SPLP ug/L
Mercury mg/Kg 0.11 J 1.2 =

706 ensafeDSTsoil.xls / METAL_SO_Final
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Analytical Data Summary 01/24/2003 10:04 A
StationID G706SB011 G7065SB011 G706SB012 G706SB012
SamplelD| 706SB01101 (0-11t) 7068SB01102 (3-5ft) 706SB01201 (0-11t) 706SB01202 (3-5f)
DateCollected 7/27/1999 7/27/1999 7/27/1999 7/27/1999
DateExtracted 8/12/1999 8/12/1999 8/12/1999 8/12/1999
DateAnalyzed 8/13/1999 8/13/1999 8/13/1999 8/13/1999
SDGNumber 39679 39679 39679 39679
Parameter Units
Nickel, SPLP ug/L
Nickel mg/Kg | 297 = 182 1= 82 1= 232 I=
Potassium, SPLP ug/L. o
Potassium mg/Kg 2060 4 1900 J 565 J 2270 J
Selenium, SPLP T R
Selenium mg/Kg 1.1 ‘= 0.51 U 0.48 J 0.65 J
Silver, SPLP ug/L
Silver mg/Kg 0.59 J 0.19 U 0.14 U 0.18 U
Sodium, SPLP ug/L
Sodium mg/Kg 1980 |= 2300 |= 206 J 1780 |=
Thallium, SPLP ug/L
Thallium ma/Kg 0.66 U 0.63 J 0.38 U 0.51 U
Tin (Sn), SPLP ug/l.
Tin (Sn}) ma/Kg 28.6 J 7.3 U 6.2 U 8.7 U
Vanadium, SPLP ug/L
Vanadium mg/Kg 71.1 = 60 = 26.7 = 65.5 =
Zinc, SPLP ug/L
Zinc mg/Kg 1060 J 281 J 200 J 479 J
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Analytical Data Summary

01/24/2003 10:04 AM

StationlD G706SB013 G706SB013 G706SB014 G706SB014
SamplelD| 706SB01302a (3-5ft) 706SB01302b (3-5ft) 706SB014S1 (0-1ft) 706SB014S52 (3-5ft)
DateCollected 7/27/1999 7/29/1999 12/14/1999 12/14/1999
DateExtracted 8/3/1999 10/5/1999 12/20/1999 12/20/1999
DateAnalyzed 8/4/1999 10/5/1999 12/23/1999 12/23/1999
SDGNumber 39679 39679 ENO032 ENQ32
Parameter Units
Nickel, SPLP ug/L 1.2 J 2.8 J 1.6 J
Nickel mg/Kg 3.8 J
Potassium, SPLP ug/L 353 U 9550 J 8190 J
Potassium mg/Kg 333 =
Selenium, SPLP ug/t 2.9 U 2 J 25 J
Selenium mg/Kg . 0.33 9) '
Silver, SPLP ug/L 2 U 0.5 U 0.5 U
Silver mo/Kg 0.12 U
Sodium, SPLP ug/L 4780 |= 35300 = 34400 |=
Sodium mg/Kg 374 =
Thailium, SPLP ug/L 2.3 U 2.4 uJ 2.4 UJ
Thallium mg/Kg 0.34 U
Tin (Sn), SPLP ug/L 29.5 U 2.7 U 2.7 U
Tin (Sn) mg/Kg 4 U
Vanadium, SPLP ug/ 2.7 J 8 J 6.8 J
Vanadium mg/Kg 11.8 =
Zinc, SPLP ug/L 75.3 = 112 = 31.3 =
Zinc mg/Kg 26.1 J

706 ensafeDSTsoil.xls / METAL_SQO_Final

Page 16



01/24/2003 10:04 AM
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Analytical Data Summary
StationlD G706SB0O14 G706SB014 G706SB015 G706SB015
SamplelD| 706SB014T1 (0-1ft) 706SB014T2 (3-5ft) 706SB015S1 (0-1ft) 706SB0O15T1 (0-1ft)
DateCollected 12/14/1999 12/14/1999 12/14/1999 12/14/1999
DateExtracted 12/16/1999 12/16/1999 12/20/1989 12/16/1999
DateAnalyzed 12/27/1999 12/27/1999 12/23/1999 12/27/1999
SDGNumber EN032 ENQ32 ENQ32 EN032
Parameter Units
Nickel, SPLP ug/L 3.7 J
Nickel mg/Kg 19.1 = 26.2 = 20.4 =
Potassium, SPLP ug/t. 1520 J
Potassium mg/Kg 1010 = 1290 = 2780 =
Selenium, SPLP ug/L. 1.7 U
Selenium mg/Kg 1.3 = 1.7 = 2.8 =
Silver, SPLP ug/L 05 U
Silver mg/Kg 0.3 J 0.17 J 0.06 U
Sodium, SPLP ug/L 13500 |=
Sodium mg/Kg 309 J 377 J 927 =
Thallium, SPLP ugll & 24 UJ
Thallium mg/Kg 0.52 J 0.66 J 1.8 J
Tin (Sn), SPLP ug/L 2.7 U
Tin {(Sn) mg/Kg 8.7 U 11.5 U 8.7 U
Vanadium, SPLP ug/L. 25 J
Vanadium mg/Kg 32.3 = 421 = 87.2 =
Zinc, SPLP ug/t 289 =
Zinc mg/Kg 286 = 531 = 320 =

706 ensafeDSTsoil.xls / METAL_SO_Final




Analytical Data Summary

01/24/2003 10:04 AM

StationID G706SB016 G706SB018 G7065B016 G706SB016
SamplelD| 706SB016S1 (0-1ft) 706SB016S2 (3-5ft) 706SB016T1 (0-11t) 7065SB016T2 (3-5ft)
DateCollected 12/14/1999 12/14/1999 12/14/1999 12/14/1999
DateExtracted 12/20/1989 12/20/1999 12/16/1999 12/16/1999
DateAnalyzed 12/23/1999 12/23/1999 12/27/1999 12/27/1999
SDGNumber ENO32 EN032 END32 ENOQ32
Parameter Units
Nickel, SPLP ug/L 1.1 U 2.1 J
Nickel mg/Kg 21 J 30.5 =
Potassium, SPLP ug/L 252 J 4750 J
Potassium mg/Kg 263 J 1420 =
Selenium, SPLP ug/L 1.7 U 2.4 J
Selenium mg/Kg 0.45 U 2.4 =
Silver, SPLP ug/L 0.5 U 0.5 U
Silver mg/Kg 0.04 U 0.51 J
Sodium, SPLP ug/L 6630 = 26600 =
Sodium mg/Kg 79 J 936 =
Thallium, SPLP ug/L 2.4 N 2.4 UJ
Thallium mg/Kg 0.2 UJ 0.92 J
Tin (Sn), SPLP ug/. 2.7 U 2.7 U
Tin (Sn) mg/Kg . 3 U 22.3 =
Vanadium, SPLP ug/L 9 J 5.3 J
Vanadium ma/Kg 10.3 = 47.6 =
Zinc, SPLP ug/L 20.5 = 101 =
Zinc myg/Kg 9.8 = 1150 =
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( Analytical Data Summary 01/24/2003 10:04
StationiD G706SB017 G708SB017 G706SB018 G706SB018
SamplelD| 706SB017S1 (0-11t) 706SB017T1 (0-1ft) 706SB018S1 (0-1ft) 706SB018S2 (3-5f)
DateCollected! 12/14/1999 12/14/1999 12/14/1999 12/14/1999
DateExtracted 12/20/1999 12/16/1999 12/20/1999 12/20/1999
DateAnalyzed 12/23/1999 12/27/1999 12/23/1999 12/23/1989
SDGNumber EN032 EN032 ENQ32 EN032

Parameter Units

Nickel, SPLP ug/L 1.1 U 3.9 J 24 J

Nickel mg/Kg 5.5 =

Potassium, SPLP ug/L 430 J 5460 J 12600 |J

Potassium mg/Kg 339 J

Selenium, SPLP ug/L 1.7 U 3.2 J 1.7 U

Selenium mg/Kg 1.3 =

Silver, SPLP ug/L 0.5 U 0.5 U 0.5 9]

Sitver mg/Kg 0.05 U

Sodium, SPLP ug/L 9850 = 59800 |= 79700 |=

Sodium mg/Kg 213 J

Thallium, SPLP ug/L 24 UJ 2.4 uJ 2.4 UJ

Thallium mg/Kg 0.22 UJ

Tin (Sn), SPLP ug/L 2.7 U 3 J 2.7 U

Tin (Sn) mg/Kg 4.1 u

Vanadium, SPLP ug/L 4.6 J 16.4 J 12.9 J

Vanadium mg/Kg i 19.3 =

Zinc, SPLP ug/L. |19 J ) 233 |= 732 |i=

Zinc mg/Kg L 41.5 =
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Analytical Data Summary

01/24/2003 10:04 AM

StationID G7068B018 G706SB018 G706SB019 G7085SB019
SamplelD{ 706SB018T1 (0-1ft) 706SB018T2 (3-5ft) 7065B019S81 (0-11t) 706SB019S2 (3-51t)
DateCollected 12/14/1999 12/14/1999 12/14/1999 12/14/1999
DateExtracted 12/16/1999 12/16/1999 12/20/1999 12/20/1999
DateAnalyzed| 12/27/1999 12/27/1999 12/23/1999 12/23/1999
SDGNumber!  EN032 . __ENO32 EN032 EN032
Parameter Units . .
Nickei, SPLP ug/L s o e 1.1 U 2 J
Nickel mg/Kg 27.3 = 24 =
Potassium, SPLP ug/L 275 J 3230 J
Potassium mg/Kg 3540 |= 4260 =
Selenium, SPLP ug/L 2.2 J 2.1 J
Selenium mg/Kg 2.7 = 2.1 =
Silver, SPLP ug/L 0.5 U 0.5 u
Silver mg/Kg 0.06 U 0.06 U
Sodium, SPLP ug/l. 6770 |= 14200 |=
Sodium mg/Kg 2490 |= 4710 =
Thallium, SPLP ug/L 2.4 UJ 2.4 uJ
Thallium mg/Kg 1.6 J 1.8 J
Tin (Sn), SPLP ug/L 27 U 2.7 U
Tin (Sn) mg/Kg 16.1 = 10.9 Y
Vanadium, SPLP ug/L 3.1 J 8.4 J
Vanadium mg/Kg 85.2 = 71.1 =
Zinc, SPLP ug/L 26.7 = 61.5 =
Zinc mg/Kg .88 = 804 I=
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Analytical Data Summary

01/24/2003 10:02 AM

StationID G706SB019 G706SB019 G706SB020 G706SB020
SamplelD| 706SB019T1 (0-1ft) 706SB019T2 (3-5ft) 706SB020S1 (0-11t) 706SB020S2 (3-5ft)
DateCollected 12/14/1999 12/14/1999 12/14/1999 12/14/1999
DateExtracted 12/16/1999 12/16/1999 12/20/1999 12/20/1999
DateAnalyzed 12/27/1999 12/27/1999 12/23/1999 12/23/1999
SDGNumber ENG32 ENQ32 EN032 ENOQ32
Parameter Units
Nickel, SPLP ug/L , 1.7 J 2.3 J
Nickel mg/Kg 46 = 14.6 =
Potassium, SPLP ug/L e L o 2420 1J 4470 |J
Potassium mg/Kg 479 2120 =
Selenium, SPLP ug/L 3 J 1.7 U
Selenium mg/Kg 0.69 U 2.4 =
Silver, SPLP ug/L 0.5 U 0.5 U
Silver mg/Kg 0.05 U 0.06 U
Sodium, SPLP ug/L 15100  |= 21000 |=
Sodium mg/Kg 111 J 506 J
Thallium, SPLP ug/L 2.4 uJ 2.4 uJ
Thallium mg/Kg 0.24 uJ 1.1 J
Tin (Sn), SPLP ug/L 2.7 U 2.7 U
Tin (Sn) mg/Kg 4 U 7 U]
Vanadium, SPLP ug/L 8 J 3.8 J
Vanadium mg/Kg 13.8 = 61.4 =
Zine, SPLP ug/L 84.8 = 23.6 =
Zine mg/Kg 33.8 = 174 =
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Analytical Data Summary

01/24/2003 10:04 AM

StationID G706SB020 G706SB020 G7068B021 G7065B021
SamplelD| 708SB020T1 (0-1f) 7065B020T2 (3-5ft) 706SB02101 (0-11t) 706SB02102 (3-5ft)
DateCollected 12/14/1999 12/14/1999 1/26/2000 1/26/2000
DateExtracted 12/16/1999 12/16/1999 1/31/2000 1/31/2000
DateAnalyzed 12/27/1999 12/27/1999 1/31/2000 1/31/2000
SDGNumber EN032 END32 41874 41874
Parameter Units
Nickel, SPLP ug/L
Nickel my/Kg 18.5 = 26.5 = 53 = 3.6 J
Potassium, SPLP ug/L
Potassium mg/Kg 843 = 1370 = 254 J 229 J
Selenium, SPLP ug/L
Selenium mg/Kg 2.5 = 1.9 = 0.4 U 0.39 U
Silver, SPLP ug/L
Silver mg/Kg 1.8 = 0.32 J 0.23 U 0.29 U
Sodium, SPLP ug/L
Sodium mg/Kg 272 J 851 = 411 = 884 =
Thallium, SPLP ug/L
Thallium mg/Kg 0.78 J 0.8 J 0.42 U 0.4 U
Tin (Sn), SPLP ug/L
Tin (Sn) mg/Kg 16.7 = 124 = 5.3 U 5 U
Vanadium, SPLP ug/L
Vanadium mg/Kg 30.9 = 37.9 = 8.3 = 7.2 =
Zinc, SPLP ug/L
Zinc mg/Kg 814 = 685 = 45.7 = 36.8 =
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{ Analytical Data summary 01/24/2003 101@)4 AM
StationID G706SB022 G7065B022
SamplelD  706SB02201 (0-1ft) 7068B02202 (3-5ft)
DateCollected 1/26/2000 1/26/2000
DateExtracted 1/31/2000 1/31/2000
DateAnalyzed 1/31/2000 1/31/2000
SDGNumber 41874 41874

Parameter Units o

Nickel, SPLP ug/L ‘

Nickel mg/Kg 6.2 = 10 =

Potassium, SPLP ug/L

Potassium mg/Kg 210 J 449 =

Selenium, SPLP ug/L

Selenium mg/Kg 0.43 U 0.44 U

Sitver, SPLP ug/L

Silver mg/Kg 0.45 [y 0.52 U

Sodium, SPLP ug/L

Sodium ma/Kg A% 4= o953 =

Thalium, SPLP ug/L

Thallium mg/Kg i 044 Ut 059 |

Tin (Sn}), SPLP ug/L

Tin {Sn) ma/Kg : 8.4 U 11.4 ",

Vanadium, SPLP ug/L

Vanadium mg/Kg 12.8 = 19.4 =

Zinc, SPLP ug/L

Zinc mg/Kg 99.5 = 243 =

706 ensafeDSTsoil.xls / METAL_SO_Final Page 23



StationlD

Analytical Data Summary

01/24/2003 10:04 AM

G706SB013

G706SB014 G7065B014 G706SB015
SamplelD{ 7065SB01302a (3-5ft) 706SB01401 (0-11) 7068801402 (3-5f1) 706SB01501 (0-11t)
DateCollected 7/27/1999 12/14/1999 12/14/1999 12/14/1999
DateExtracted 8/30/1999 12/20/1999 12/20/1999 12/20/1999
DateAnalyzed 9/9/1999 1/7/2000 1/7/2000 1/7/2000
SDGNumber 39679 ENQ32 ENQ32 ENO032

Parameter Units

Chromium (Hexavalent) mg/Kg

Total Organic Carbon %, DR 1.7 = 3.6 = 3.8 =

Total Organic Carbon mg/Kg 3860 =

706 ensafeDSTsoil.xls / GENCHEM_SO_Final
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Analytical Data summary

01/24/2003 10:{3* AM

StationiD G706SB016 G706SB016 G706SB017 G706SB018
SamplelD; 706SB0O1601 (0-11ft) 706SB01602 (3-51t) 706SB0O1701 (0-1ft) 706SB01801a (0-1ft)
DateCollected! ~  12/14/1¢99 ~  ~ 12/14/1999 12/14/1999 12/14/1999
DateExtracted’ ~ 12/20/198¢ . 12/20/1999 12/20/1999 12/20/1999
DateAnalyzed: 1/7/2000 1/7/2000 1/7/2000 1/7/2000
SDGNumber! END32 END32 EN032 ENQ32

Parameter Units

Chromium (Hexavalent) mg/Kg

Total Qrganic Carbon %, DR 0.4 = D.7 = 1 = 0.6 =

Total Organic Carbon mg/Kg

706 ensafeDSTsoil.xls / GENCHEM_SO_Final
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Analytical Data Summary 01/24/2003 10:04 AM
StationID G706SB018 (G706SB018 (G7065B018 G706SB019
SamplelD| 706SB01801b (0-1ft) 706SB01802a (3-5ft) 706SB01802b (3-5ft) 7065B01901 (0-11t)
DateCollected 1/26/2000 1/26/2000 12/14/1999 12/14/1999
DateExtracted ] | 12/20/1999 12/20/1999
DateAnalyzed 2/2/2000 2/2/2000 1/7/2000 1/7/2000
SDGNumber 41874 41874 EN032 ENOD32
Parameter Units
Chromium (Hexavalent) mg/Kg 0.3 = 0.7 =
Total Organic Carbon %, DR 2.1 = 0.2 =
Total Organic Carbon mg/Kg
706 ensafeDSTsoil.xls / GENCHEM_SO_Final Page 26
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Analytical Data sSummary

StationID G7065SB019 G7065B020 G7065B020
SamplelD 706SB01902 (3-51t) 7068B02001 (0-1ft) 706SB02002 (3-5ft)
DateCollected 12/14/1999 12/14/1999 12/14/1999
DateExtracted 12/20/1999 12/20/1999 12/20/1999
DateAnalyzed 1/7/2000 1/7/2000 1/7/2000
SDGNumber EN032 ENO032 ENQ32
Parameter Units
Chromium {(Hexavalent) mg/Kg
Total Organic Carbon %, DR 2.1 = 1.5 = 1.2 =
Total Organic Carbon mg/Kg

706 ensafeDSTsoil.xls / GENCHEM_SO_Final
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Analytical Data Summary 01/24/2003 10:04 AM

Station|D G706SB0O14 G706SB014 G7065B014
SamplelD 7065801401 (0-11t) 706SB01402 (3-51t) 706SB01402RE (3-5ft)

DateCollected 12/14/1999 12/14/1999 12/14/1999

DateExtracted 12/21/1999 12/21/1999 1/3/2000

DateAnalyzed 12/29/1999 12/29/1999 1/10/2000

SDGNumber 41541 41541 41541

Parameter Unlts
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin ng/kg 53.762 = 7630 = 7629.653 (R
1,2,3,4,8,7,8-Heptachlorodibenzofuran ng/kg 16.146 = 42,472 = 138805 (R
1,2,3,4,7,8,9-Heptachiorodibenzofuran ng/kg 1.205 U 1.969 J 72.502 R
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin ng/kg 0.437 J 23.95 = 91.919 R
1,2,3,4,7 8-Hexachlorodibenzofuran ng/kg 12,444 J 16.347 J 47.354 R
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin ng/kg 1.946 J 59.102 = 204.89 R
1,2,3,8,7,8-Hexachlorodibenzofuran ng/kg 2877 4 4.693 J 35514 |R
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin ng/kg 3.18 = 79.596 = 204.468 |R
1,2,3,7,8,9-Hexachlorodibenzofuran ng/kg 2.145 U 5.016 U 56.221 R
1,2,3,7,8-Pentachlorodibenzo-p-dioxin ng/kg 1.201 U 3.838 J 51.78 R
1,2,3,7,8-Pentachlorodibenzofuran ng/kg 1.393 J 2.82 J 34.024 R
2,3,4,6,7,8-Hexachiorodibenzofuran ng/kg 2.267 = 4.537 J 41.525 R
2,3,4,7,8-Pentachiorodibenzofuran ng/kg 2.108 = 1.45 J 344 R
2,3,7,8-Tetrachlorodibenzo-p-dioxin ng/kg 0.204 U 0.232 U 33.653 R
2,3,7,8-Tetrachlorodibenzofuran ng/kg 3.285 J 5,397 = 36.263 R
Octachlorodibenzo-p-dioxin ng/kg 419,157 = 60722 = 60722.315 {R
Qctachlorodibenzofuran ng/kg 20.733 = 89.112 = 285.265 |R
Total Hepta-Dioxins ng/kg 230.534 = 16669 = 16669.227 |R
Total Hepta-Furans ng/kg 16.146 = 42.472 = 138.805 (R
Total Hexa-Dioxins ng/kg 20.415 = 764,522 = 296.387 |R
Total Hexa-Furans ng/kg 19.161 = 27.476 = 35.514 R
Total Penta-Dioxins ng/kg 1.201 U 6.302 = 51.78 R
Total Penta-Furans ng/kg 30.5 = 29.419 = 34.4 R
Total Tetra-Dioxins ng/kg 0.204 U 2.404 = 33.653 R
Total Tetra-Furans ng/kg 1.562 = 20.401 = 36.263 R
706 ensafeDSTsoil.xls / DIOXIN_SO_Final Page 28
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Analytical Daii‘a aummary

StationID G706SB018 G706SB018
SamplelD| 706SB01801a (0-1ft) 706SB01802b (3-5ft)

DateCollected 12/14/1999 12/14/1999

DateExtracted 12/21/1999 12/21/1999

DateAnalyzed 12/29/1999 12/29/1999

SDGNumber 41541 41541

Parameter Units
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin  ng/kg 268.49¢ J 238.588 |J
1,2,3,4,6,7,8-Heptachloredibenzofuran ng/kg 47.395 = 5.032 =
1.2,3,4,7,8,9-Heptachlorodibenzofuran ng/kg 0.962 u 0.374 u
1,2,3.4,7,8-Hexachlorodibenzo-p-dioxin ng/kg 3.489 = 0.903 U
1,2,3,4,7,8-Hexachlorodibenzofuran ng/kg 27.09 J 1.75 J
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin ng/kg 12.486 = 5.975 J
1,2,3,6,7,8-Hexachlorodibenzofuran ng/kg 6.209 J 0.417 U
1,2,3,7.8,9-Hexachlorodibenzo-p-dioxin ng/kg 12.792 J 7.041 J
1,2,3,7,8,9-Hexachlorodibenzofuran ng/kg 3.782 U 0.661 U
1,2,3,7,8-Pentachlorodibenzo-p-dioxin ng/kg 1.473 U 0.929 U
1,2,3,7,8-Pentachlorodibenzofuran ng/kg 2.14 J 0.395 U
2,3,4,8,7,8-Hexachlorodibenzcfuran ng/kg 8.873 U 0.488 U
2,3,4,7,.8-Pentachlorodibenzofuran ng/kg 3.984 = 0.646 =
2,3,7,8-Tetrachlerodibenzo-p-dioxin ng/kg 0.184 U 0.399 U
2,3,7,8-Tetrachlorodibenzofuran ng/kg 9.638 = 1.487 J
Octachlorodibenzo-p-dioxin ng/kg L 1215.872 = 1906.051 |=
Octachlorodibenzofuran ng/kg | 25858 = 7933  |=
Total Hepta-Dioxins ng/kg 4,501 u 332.459 |=
Total Hepta-Furans ng/kg 47.395 = 5.032 =
Total Hexa-Dicxins ng/kg 85.088 = 32.871 =
Total Hexa-Furans ng/kg 44.767 = 0.417 U
Total Penta-Dioxins ng/kg 1.473 U 0.929 U
Total Penta-Furans ng/kg 67.569 = 6.027 =
Total Tetra-Dioxins ng/kg 0.877 = 0.399 U
Total Tetra-Furans ng/kg 30.152 = 3.134 =

708 ensafeDSTsoil.xls / DIOXIN_SO_Final
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Analytical Data Summary

StationIlD G706GWO001
SamplelD 706GWO001A4

DateCollected 02/12/1998

DateExtracted 02/17/1998

DateAnalyzed 02/21/1998

SDGNumber 32754

Parameter Units
2,2'-Oxybis(1-chloro)propane ug/l. 10 U
4-Methylphenol (p-Cresol) ug/L 10 U
N-Nitrosodiphenylaming ug/L 10 U
Phenol ug/L 10 U
bis(2-Chioroethyl) ether (2-Chloroethyl Ether) ug/! 10 U
2-Chlorophenol ug/L 10 U
1,3-Dichliorobenzene ug/L 10 U
1,4-Dichlorobenzene ug/l 10 U
Benzyl alcohol ug/L 10 U
1,2-Dichlorobenzene ug/L 10 U
Bis(2-Chloroisopropyl)Ether ug/t
2-Methylphenol (0-Cresol) ug/L 10 U
N-Nitrosodi-n-propylamine ug/l 10 U
3-Methylphenol/4-Methylphenol (mp-Cresol) ug/l
Hexachloroethane ug/L 10 U
Nitrobenzene ug/l 10 U
Isophorone ug/l 10 U
2-Nitrophenol ug/L 10 U
2,4-Dimethylphenol ug/L 10 U
bis{2-Chloroethoxy) Methane ug/l 10 U
2,4-Dichlorophenal ug/L 10 U
Benzoic acid ug/l 2 J
1,2,4-Trichlorobenzene ug/l
Naphthalene ug/L 10 U
4-Chloroaniline ug/L 10 U
Hexachlorobutadiene ug/L 10 U
4-Chloro-3-methylphenol ug/l 10 U
2-Methylnaphthalene ug/l 10 U
Hexachlorocyclopentadiene ug/l 10 U
2,4,8-Trichlorophenol ug/l 10 U

706ensafeDSTGW .xls / SVOA_WG_Final
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( Analytical Dalta sSummary 01/24/2003 10&« AM
StationiD G706GWO001
SamplelD 706GW001A4
DateCollected 02/12/1998
DateExtracted 02/17/1998
DateAnalyzed 02/21/1998
SDGNumber 32754
Parameter Units
2,4,5-Trichlorophenol ug/l 50 U
2-Chloronaphthalene ug/! 10 U
2-Nitroaniline ug/L 50 U
3-Nitroaniline ug/L 50 U
Dimethyl Phthalate ug/l 10 U
2.6-Dinitrotoluene ug/l 10 U
Acenaphthylene ug/l 10 U
Acenaphthene ug/| 10 U
2,4-Dinitrophenol ug/L 50 U
Dibenzofuran ug/L 10 U
2,4-Dinitrotoluene ug/l 10 U
Diethyl Phthalate ug/l 10 U
4-Nitrophenol ug/L 50 U
Flucrene ug/l 10 U
4-Chlorophenyl Phenyl Ether ug/L 10 U
4,6-Dinitro-2-methylphenol ug/| 50 U
4-Nitroaniline ug/l 50 U
4-Bromophenyl Pheny! Ether ug/l 10 U
Hexachlorobenzene ug/L 10 UJ
Pentachlorophenol ug/L 50 U
Phenanthrene ug/L 10 U
Anthracene ug/L 10 U
Di-n-butyl Phthalate ug/L 10 U
Fluoranthene ug/l 10 U
Pyrene ug/l 10 U
Benzyl Butyl Phthalate ug/L 10 U
Benzo(a)Anthracene ug/L 10 U
3,3-Dichlorobenzidine ug/l 20 y
Chrysens ug/L 10 U
bis(2-Ethylhexyl) Phthalate ug/L 10 )

706ensafeDSTGW .xIs / SVOA_WG_Final Page 2



Analytical Data Summary

StationlD G706GW001
SamplelD 706GW001A4
DateCollected 02/12/1998
DateExtracted 02/17/1998
DateAnalyzed 02/21/1998
SDGNumber 32754
Parameter Units
Di-n-octylphthalate ug/l 10 U
Benzo{b)Flucranthene ug/L 10 U
Benzo(k}Fluoranthene ug/l 10 U
Benzo(a)Pyrene ug/L 10 U
Indeno(1,2,3-¢,d)pyrens ug/! 10 U
Dibenz(a,h)anthracene ug/! 10 U
Benzo(g,h,i}Perylene ug/! 10 U
Carbazole ug/l

706ensafeDSTGW .xls / SVOA_WG_Final
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Analytical Dat\a oﬁmmary

StationID G706GWO001 G706GW001
SamplelD 706GWO001A4 706GWO01AS5

DateCollected 02/12/1998 07/27/1999

DateExtracted 02/18/1998 08/12/1999

DateAnalyzed 02/20/1998 08/13/1999

SDGNumber 32754 39675

Parameter Units
Tin (Sn) ug/L 14 U 4.1 U
Aluminum ug/L 22.6 J 32.1 U
Antimony ug/L. 94 45.8 J
Arsenic ug/L 16.6 = 39.9 =
Barium ug/L 1440 = 2290 =
Beryllium ug/L 0.2 U 0.3 U
Cadmium ug/L 0.48 J 0.83 U
Calcium ug/L 251000 |= 225000 =
Chromium, Total ug/L 2.1 J 0.5 Ud
Cobalt ug/l 0.88 J 3.4 J
Copper ug/L 1.4 U 1 U
Iron ug/L 43800 |= 187 U
Lead ug/L 1.3 J 2.1 U
Magnesium ug/L. 466000 |= 287000 =
Manganese ug/L 1370 = 1000 =
Nickel ug/L 6 J 13.9 J
Potassium ug/L 188000 |= 353 U
Selenium ug/L 3.4 U 2.9 U
Silver ug/L 1 U 2 U
Sodium ug/L 4910000 |= 3520000 |=
Thallium ug/L 5 U 2.3 U
Vanadium ug/L 1.2 J 2 J
Zinc ug/L 51.8 = 89.9 =
Mercury ug/L 0.12 J 0.37 U
Arsenic mg/| o
Barium mg/l ] B i
Cadmium mg/l
Chromium, Total mg/l
Lead mg/l
Selenium mg/l

706ensafeDSTGW . .xls / METAL_WG_Final
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Analytical Data Summary

StationlD G706GW001 G706GWO001
SamplelD 706GW001A4 706GWO01AS
DateCollected 02/12/1998 07/27/1999
DateExtracted 02/18/1998 08/12/1999
DateAnalyzed 02/20/1998 08/13/1999
SDGNumber 32754 39675
Parameter Units
Silver mg/|
Mercury mg/l
706ensafeDSTGW .xls / METAL _WG_Final
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Analytical DaL —ummary

StationlID G706GW001
SamplelD 706GWO001A5
DateCollected 7/27/1999
DateExtracted 7/29/1999
DateAnalyzed 8/6/1999
SDGNumber 39675
Parameter Units
PCB-1016 (Arochior 1016)  ug/L 1 U
PCB-1221 (Arochlor 1221)  ug/L 1 U
PCB-1232 (Arochlor 1232)  ug/L 1 U
PCB-1242 (Arochlor 1242)  ug/L 1 U
PCB-1248 (Arochlor 1248)  ug/L 1 U
PCB-1254 (Arochior 1254)  ug/L 1 U
PCB-1260 (Arochlor 1260)  ug/L 1 U

7060nsafeDSTGW .xls / PCB_WG_Final

01/24/2003 10( M

Page 6



Analytical Data Summary

StationID|  G706GW001
SamplelD 706GWO01AS
DateCollected 7/27/1999
DateExtracted 7/29/1999
DateAnalyzed _8/6/1999
SDGNumber 39675
Parameter Units
Aldrin ug/L 0.04 U
Alpha BHC (Alpha Hexachlorocyclohexane) ug/L 0.04 U
Alpha-chlordane ug/L 0.04 U
Beta BHC (Beta Hexachlorocyclohexane) ug/L 0.04 U
Delta BHC (Delta Hexachlorocyclohexane) ug/L 0.04 U
Dieldrin ug/L 0.08 U
Endosulfan | ug/L 0.04 U
Endosulfan Il ug/L .08 U
Endosulfan Sulfate ug/L 0.08 U
Endrin Aldehyde ug/L 0.08 U
Endrin Ketone ug/L 0.08 U
Endrin ug/L 0.08 U
Gamma BHC (Lindane) ug/L 0.04 U
Gamma-chlordane ug/L 0.04 U
Heptachtor Epoxide ug/L 0.04 U
Heptachlor ug/L 0.04 U
Methoxychlor ug/L 0.38 U
p,p'-DDD ug/L 0.08 U
p,p'-DDE ug/L 0.08 U
p,p-DDT ug/L 0.08 U
Toxaphens ug/L 2.5 U

706ensafeDSTGW.xls / PEST_WG_Final
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Analytical Dasc. Lummary

StationiD G706GW001
SamplelD 706GWO001A4
DateCollected 02/12/1998
DateExtracted 02/17/1998
DateAnalyzed 02/21/1998
SDGNumber 32754

Parameter Units

m-Xylene ug/t

1,2,4-Trichlorobenzene ug/L 10 U

Chloromethane ug/l

Vinyl chloride ug/l

Bromomethane ug/l

Chloroethane ug/l

1,1-Dichloroethene ug/l

Acetone ug/l

Carbon Disulfide ug/l

Methylene Chloride ug/I

trans-1,2-Dichloroethene ug/|

1,1-Dichloroethane ug/l

Vinyl acetate ug/

Methyl ethyl ketone (2-Butanone) ug/l

¢is-1,2-Dichloroethylene ug/|

1,2-Dichloroethene (total) ug/i

Chloroform ug/l

1,1,1-Trichtoroethane ug/l

Carbon Tetrachleoride ug/l

1,2-Dichloroethane ug/l

Benzene ug/l

Trichloroethylene (TCE) ug/l

1,2-Dichloropropane ugfl

Bromodichloromethane ug/l

2-Chiloroethyl vinyl ether ug/l

cis-1,3-Dichloropropena ug/i

Methyl isobutyl ketone (4-Mathyl-2-pentanone) ug/l

Toluene ug/l

trans-1,3-Dichloropropene ug/l

1,1,2-Trichloroethane ug/l

706ensafeDSTGW .xIs / VOA_WG_Final
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Analytical Data Summary

StationlD G706GWO001
SamplelD 706GWO001A4
DateCollected 02/12/1998
DateExtracted 02/17/1998
DateAnalyzed ~02/21/1998
SDGNumber| 32754

Parameter Units ¢ B

2-Hexanone ug/l

Tetrachioroethylene (PCE) ug/

Dibromochloromethane ug/l

Chiorobenzene ug/l

Ethylbenzene ug/1

m+p Xylene ug/l

o-Xylene ug/l

Xylenes, Total ug/l

Styrene ug/l

Bromoform ug/

1.1.2,2-Tetrachloroethane ug/l

1,3-Dichiorobenzene ug/l

1,4-Dichlorobenzene ug/l

1,2-Dichlorobenzene ug/l

1,2,4-Trichlorobenzene ug/l

1,2,3-Trichlorobenzene ug/!

706ensafeDSTGW.xls / VOA_WG_Final
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Data Validation Report (EnSafe 1999-2000)




@, CeaamRaRLe R

L7} Ry

[ /]

R

1

(W /77
(WA \7 7

\ .y pon/ /
(MR .. WA V.

W2
HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDG#: 39741

Date: September 13, 1999

Client Name: Ensafe

Project/Sitz Name: Charleston Zone G

Date Sarpled: July 30, 1999

Number ot Samples: 3 Non-Aqueous Sample(s) with 0 MS/MSD(s)

Laboratory: Southwest Laboratory of Oklahoma

Validation Guidance: =~ National Functional Guidelines for Organic and [norganic Data,
February, 1994

QA/QC Level: EPA DQO Level III

Method(s) Utilized: SW846 Third Edition

Analytica; Fraction: Pesticides / PCBs

Analvtical data in this report were screened to determine usability of results and also to determire
contractua! compliance relative to these requurements and deliverables. This screening assumes
analytical resulis are correct as reported and merely provides at: interpretation of the reporied quaiity
control results. A minimem of 10% of all laboratory calculations have been verified as part of this
validaticn. All instrument output, i.e. spectra, chromatograms, etc., for each samplce have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form 1s or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form 1s for MS/MSD sarnples or spreadsheets
are not annotated.

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

Crncy b Sewnfoos Q- /4-79

ul B umburg,ﬁésident Date

4127 Plaza 94 South * St. Charles, MO 63304
(636) 936-1332 « Fax (636) 936-1335



SDG# 39741

Samples and Fractions Reviewed

Sample Identifications Analytical Fraction

ENSAFE ID MATRIX P/P
003SB01301 SOIL X
003CB01301 SOIL X
003SB01302 SOIL X
Total Billable Samples (Water/Soil) 3

P/P= Pesticides / PCBs



DATA ASSESSMENT NARRATIVE

PESTICIDE/AROCLORS

General

The organic findings offered in this screening report assumes that all analytical results are correct
as reported and is based upon the examination of the reported holding times, blank analysis
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This
report was prepared in compliance relative to the analytical and deliverable requirements specified
in the SW-846 Methods 8081 and 8082; the National Functional Guidelines for Organic Data
Validation, February 1994; and DQO Level Il requirements. All comments made within this
report should be considered when examining the analytical results. Please refer the specific
findings found in each category to the Summary of Data Qualification table.

SDG # 39741

A validation was performed on the Pesticide/Aroclor Data from SDG 39741. The data was
evaluated based on the following parameters:

* . Data Completeness
* . Holding Times
* . GC Performance
* . Calibration
* . Blanks
. Surrogate Recoveries

. Matrix Spike/Matrix Spike Duplicates
. Field Duplicates

. Compound Identification

. Compound Quantitation

* - All criteria were met for this parameter.

nNnni1



DATA ASSESSMENT NARRATIVE
PESTICIDE/AROCLOR ANALYSIS

"PAGE -2

Surrogate Recoveries

The samples listed below exhibited high TCX and/or DCB recoveries during the Pesticide

analysis. The positive results are qualified as estimated, J.

Sample ID Surrogate % Recovery

003SB01301 TCX-1 123%

003CB01301 TCX-1 138%
DCB-2 146%

Compound Quantitation

Several samples exhibited column quantitation %Ds greater than 40%. The following guidelines
were used to qualify the data:

L.

No qualifications are required for positive sample results which exhibited column
quantitation differences <40%. The “P” flag is removed from the result.

The positive sample result which exhibited a column quantitation difference
>40%, but <100% is qualified as estimated, J.

The positive single component pesticide sample result which exhibited a column
quantitation difference > 100% and is < 10X the respective compound CRQL, is
qualified as non-detect, U. (All multi-component results are exempt from this
rule.)

The positive single component pesticide sample result which exhibited a column
quantitation difference >100% and > 10X the respective compound CRQL, is

qualified as presumptively present at an estimated concentration, NJ. (All multi-

component results are exempt from this rule.)

The positive multi-component pesticide sample result which exhibited a column
quantitation difference > 100% and < 10X the respective multi-component CRQL
is qualified as presumptively present at an estimated concentration, NJ.



DATA ASSESSMENT NARRATIVE
PESTICIDE/AROCLOR ANALYSIS

PAGE -3

Compound Quantitation, Continued

The following samples and compounds have been qualified for high column quantitation

%Ds.
Lab HESI

Sample ID Compound 0D Qual. Qual. Ref. #
003SB01301 Endosulfan I 63.8% P J 2

' Gamma-Chlordane 73.2% P J 2
003SB01301DL 4.4'-DDD 96.1% p ] 2
003CB01301 Gamma-Chlordane 73.5% P J 2
003CB01301DL 4,4'-DDD 93.4% P ] 2
003SB01302 4.4'-DDD 76.7% p J 2

All samples were diluted to accurately quantitate target compounds. For the following
samples, the results for the E-flagged compounds are replaced with the corresponding
results from the dilution analysis. All other results from the dilution analysis are not used.

All Samples

Sample 0035SB01301 exhibited a positive result above the calibration range of the
instrument for 4,4'-DDE. Alpha-Chlordane was not detected in the dilution analysis. For
‘the following sample and E-flagged compound, the positive result is qualified as estimated,
J.

003SB01301 4.4'-DDE

System Performance and Overall Assessment

The data required qualifications.

<003



GLOSSARY OF DATA QUALIFIERS

QUALIFICATION CODES

U = Not detected

J = Estimated value

UJ = Reported quantitation limit is qualified as estimated

NJ = Result is considered presumptively present at an estimated concentration

UR = Result is rejected and unusable

D = Result value is based on dilution analysis

METHOD BLANK QUALIFICATION CODES

CRQL =

No Action =

The sample result for the blank contaminant is less than the sample CRQL
and is less than 5X the method blank value. The sample result for the
blank contaminant is rejected and the CRQL for that compound is reported.

The sample result for the blank contaminant is greater than the sample
CRQL and is less than 5X the method blank value. The sample result for
the blank contaminant is qualified as non detected at the compound value
reported.

The sample result for the blank contaminant is greater than the sample
CRQL and is greater than 5X the method blank value. The sample result
for the blank contaminant is not qualified with any blank qualifiers.

004
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SUMMARY OF DATA QUALIFICATIONS

SAMPLE ID COMPOUND ID DL
003SB01301 All Pesticides +
003CB01301 All Pesticides +
ALL AllP < 40% +
ALL AllP > 40% +
But < 100%
ALL single component pests +
AllP > 100%
And < 10X CRQL
ALL single component pests +
All P > 100%
And > 10X CRQL
ALL multi-component pests +
All P> 100%
And < 10X CRQL
All Samples All E-Flagged +E
All DL Samples All except corresponding ~ +/-
D-Flagged results
003SB01301 4,4'-DDE +E
* DL denotes the Form I qualifier supplied by the laboratory

QL denotes the qualifier used by the data validation firm

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

OL

I

- NI

NJ

not used

-00
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HEARTLAND ESI GC HESI%.1

MULTI-MEDIA PESTICIDE/AROCLOR FRACTION
BLANK SUMMARY

1. Blank qualification guidelines:

a)

b)

c)

d)

If a compound is found in the blank but not in the sample, no action is taken.

Any compound detected in the sample, which was also detected in the associated
blank, must be qualified by elevating the limit of detection or adjusting the limit
of detection to the sample result, when the sample concentration is less than five
(5) times the blank concentration.

The reviewer should take note that the blank analysis may not invelve the same
weights, volumes or dilution factors as associated samples. These factors must
be taken into consideration when applying the 5X and 10X criteria.

In addition, the reviewer must review the trip blanks, rinseate blanks and
field blanks (if they were submitted with the data package) and all associated
samples. Apply the same data validation guidelines used in assessing the
method blanks.

Qualification/Action codes:

U - The sample result is greater than the CRQL and less than five
times (5X) the blank value. Cross out the "B" flag and qualify
the sample result with a "U".

CRQL - The sample result is less than the CRQL and less than five times
(5X) the blank value. Reject the sample result, cross out the "B”
flag, and report the CRQL.

No Action - The sample result is greater than the CRQL. and greater than five
times (5X)} the blank value.

A,
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HEARTLAND ESI GC

HESI96.1

MULTI-MEDIA PESTICIDE/AROCLOR FRACTION
FIELD DUPLICATE SAMPLE SUMMARY

Sample ID: 033SB01301/DL

Duplicate Sample ID: 003CB01301/DL

Water: RPD > 30% Soil: RPD>50%

Compound Sample Conc. Dup. Sample Conc. | RPD

Endosulfan I 4.7 P 6.7 35
4,4'-DDE 150 E 110 D 31
4,4'-DDD 300 D 200D 40
4,4'-DDT 960 D 790 D 19
Alpha-chlordane 7.1 6.3 12
Gamma-Chlordane 5.6 P 49P 13

7

”

7

7

n

”

n

7N

7

n

7"

n

Comments: No qualifications were required.
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HEARTLAND ESI GC HESI96.1

5.

6.

MULTI-MEDIA PESTICIDE/AROCLOR FRACTION
SAMPLE RESULT VERIFICATION

Were the sample results reported within the calibration range (YES/NQO)? YES-
dilutions were required

Was the percent moisture reported for all soil samples (YES/NO/NA)? YES
Was the data reported on a dry weight basis (YES/NO/NA)? YES

Did the GC chromatograms exhibit interferences, off scale peaks or elevated baseline
(YES/NO)? Level I1I--Chromatograms not included

Were any computational or transcription errors found (YES/NQ)? NO

Specific Comments:

P-Flags

Dilutions: all samples

DDE in sample 003SB01301 was above the calibration range of the instrument and non-detect
in DL. Qualify as estimated, J.

Reviewer %‘;ﬂ" KWW/\ Date: ?/ /2477

A=

Did the data contain elevated detection limits that could not be verified (YES/NQO)?NO

-08
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SOUTHWEST LABORATORY OF OKLAHOMA
1700 West Albany, Suite A/ Broken Arrow, OK 74012
918-251-2858

SDG NARRATIVE

CLIENT: ENSAFE

PROJECT: ZONE G, RELEASE 118
SDG NO: 39741

FRACTION: PCBs

3 soil samples were extracted by SW846 method 3550 and analyzed for PCBs by SW846
method 8082.

No fnaj or prdblems occurred during the ahalyseé of tﬁéée samples
Blanks: No corrective action required.

Surrogates:  No corrective action required.

Laboratory Control Spikes: No corrective action required.

Matrix Spikes: No corrective action required.

-

Drew Cowan
GC Supervisor : August 18, 1999
Dc

"L 1)



SOUTHWEST LABORATORY OF OKLAHOMA
1700 West Albany, Suite A/ Broken Arrow, OK 74012
918-251-2858

SDG NARRATIVE

CLIENT: ENSAFE

PROJECT: ZONE G, RELEASE 118
EPISODE: 39741

FRACTION: Pesticides

3 soil samples were extracted by SW846 method 3550 and analyzed for pesticides by
SW846 method 8081.

It should be noted that SWLO is in the process of correcting a “software bug” in the
program that generates the Form 8D. The program does not allow for the center of the
retention time window to be updated with the daily calibration verification. As a result,
there are surrogate retention times flagged as out of window incorrectly.

When analyzed undiluted the soil samples in this SDG caused breakdown of pesticides in
the calibration verification standards following their injection (making the data non-
compliant according to method 8000/8081A). The calibration verification standards
analyzed before these samples met method 8000/8081A continuing calibration criteria.
When diluted the samples met acceptance criteria. A non-compliant undiluted analysis
and a compliant, dilution analysis was performed for these samples. Forms for the
undiluted and the dilution data have been submitted. All of the samples except
003SB01302 required dilution in order to bring target analytes within calibration range.

Blanks: No corrective action required.
Surrogates:  No corrective action required.
Laboratory Control Spike:  No corrective action required.

Matrix Spikes: No corrective action required (SWLO episode 39681).

A
e
¢ T
rew Cowan

GC Supervisor August 18, 1999
Dc '
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HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDG#: ENO31

Date: January 13, 2000

Client Name: Ensafe

Project/Site Name: Charleston Zone G

Date Sampled: December 13 - 14, 1999

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

Laboratory: Laucks Testing Laboratories

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

QA/QC Level: EPA DQO Level 111

Method(s) Utilized: SW846 Third Edition one,

Analvtical Fractions: Semivolatiles, Meétals, SPLP Metals and Total Crganic Carbon

Analytical data in this report were screened to determine usability of results and also to determine
contractual compliance relative to these requirements and deliverables. This screening assumes
analvtical results are correct as reported and merely provides an interpretation of the reported quality
control results. A minimum of 10% of all laboratory calculations have been verified as part of this
validation. All instrument output, i.e. spectra, chromatograms, etc.. for each sample have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form s or spreadsheets for ali samples reviewed
are included after the Data Assessment Narratives. Form s for MS/MSD samples or spreadsheets

are not annotated.

The release of this Data Validauon Report 1s authorized by the following signature:

Chrocy G Sewsfon, /-20-00.
5%111 B. Mumbure. Preé/iﬂem Date

1127 Plaza 94 South = S:. Charles. MO 63304

OTICY AYSE 1) a2 e OTICY DO 1070



DATA ASSESSMENT NARRATIVES



DATA ASSESSMENT NARRATIVE

SEMIVOLATILE ORGANICS

General

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

SDG # EN031

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

* . Data Completeness -
* . Holding Times

' . GC/MS Tuning

* . Calibration

* . Blanks

* . Surrogate Recoveries

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

* . Internal Standard Performance

* . Compound Identification

* . Compound Quantitation

* - All criteria were met for this parameter.



GLOSSARY OF DATA QUALIFIERS

QUALIFICATION CODES

U = Not detected

J = Estimated value

UJ = Reported Quantitation limit i1s qualified as estimated
UR = Result is rejected and unusabie

D = Result value is based on dilution analysis

METHOD BLANK QUALIFICATION CODES

CRQL = The sample result for the blank contaminant is less than the sample
CRQL and is less than 53X (10X for common laboratory contaminants}
the method blank value. The sample resuli for the blank contaminant is
rejected and the CRQL for that compound is reported.

U = The sample result for the blank contaminant is greater than the sample
CRQL and is less than 53X (10X for common laboratory contaminants})
the method blank value. The sample result for the blank contaminant is
qualified as non detected at the compound value reported.

No Action = The sample result for the blank contaminant is greater than the sample
CRQL and is greater than 3X (10X for comumnon laboratory
contaminants) the method blank value. The sample result for the biank
contaminant is not qualified with any blank qualifiers.



SUMMARY OF DATA QUALIFICATIONS

SAMPLE ID COMPOUND ID

bL QL

No qualifications are required.

DL denotes the Form I qualifier supplied by the laboratory
QL denotes the qualifier used by the data validation firm
+ in the DL column denotes a positive result

- 1n the DL column denotes a non detect result



DATA ASSESSMENT NARRATIVE
METALS (SOILS AND SPLP) AND TOC

General

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

SDGs # EN031

A vahdation was performed on the Metals for soils and SPLP and TOC Data from SDG ENO3 1.
The data was evaluated based on the following parameters.
* Data Completeness
Holding Times
Calibrations
Blanks
Interferences
Matrix Spike Recovery
Matrix Duplicates
Field Duplicates
Laboratory Control Samples
Seral Dilutions

*
® & & 6 6 0 06 ¢ 0 o

* - All criteria were met for this parameter.

Preparation and Field Blanks

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

Elements Conc. Samples affected

Copper 1.0 ug/l all SPLP samples below 5.0 ug/i
Lead 2.1 ug/l all SPLP samples below 10.5 ug/l
Manganese 0.3 ug/l all SPLP samples below 2.5 ug/i
Zinc 2.4 up/l no ympact

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



The preparation blanks exhibited negative bias for the following elements.

Elements Conc. Samples affected

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

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

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

Matrix Spike Recovery results

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

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

Matrix Duplicate results

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

Serial Dilution recovery results

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

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

than the IDL.

iy
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SUMMARY OF DATA QUALIFICATIONS

Sample ID

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

all SPLP samples

all soil samples
all soil samples
all SPLP samples

all SPLP samples
all “B” results

Analyte
Cu.
Pb.
Mn.
TL
TL.
As.
Sb.
Al Fe and
Ag.
Zn.
Ca.
Al Fe and
Zn.
Mg.
all analytes

DL

+

+1U

+U

os)

QL
U

JJl

Ul



. F7
S, .
S s v ‘.A"‘?

HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDG#: 39715

Date: October 13, 1999

Client Name: Ensafe

Project/Site Name: Charleston Zone G

Date Sampled: . July 28 & 29, 1999

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

Iaboratory: Southwest Laboratory of Oklahoma, Inc.

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

QA/QC Level: DQO Level Il

Method(s) Utilized: SW846 Third Edition

Analytical Fractions: Volatiles, Semivolatiles, Pesticides, PCBs, SPLP Pesticides. SPLP

PCBs, Metals, SPLP Metals and Total Organic Carbons

Analytical data in this report were screened to determine usability of results and also to determine
contractual compliance relative to these requirements and deliverables. This screening assumes
analytical results are correct as reported and merely provides an interpretation of the reported quality
control results. A minimum of 10% of all laboratory calculations have been verified as part of this
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form 1s or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives, Form 1s for MS/MSD samples or spreadsheets

are not annotated.

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

f/‘djﬂ C?.f%m——ﬁ /6-/8-99.

faul B.(#imburg, Prﬁem Date

4127 Plaza 94 South * St. Chartes, MQ 63304
B36) IRB-1332 « Fax (16} G16-1115



SDG# 39715

Samples and Fractions Reviewed

Sample Identifications Analytical Fractions
ENSAFE ID MATRIX VOA SYOA | PEST PCB |SP-PEST|SP-PCB| MET |SP-MET| TOC
FDSTB0310i WATER X ‘
FDSSHO2804 SOIL X X X X
FFISS102802 SOIL. X X X X
FIISSH0290) SOIL X X X X
FDSSHN2902 SOIL X X X X
FDSSI03001 SOIL X X X X
FISCIHIO300I SOIl. X X X X
FDS5H03002 SOIL X X X X
FDSSHO3101 SOIL X X X X
FDSCHO3 1M SOIL X X X X
FTISSIID3 102 SOIL. X X X X
0038B01 101 SOIL X
0038301102 SOIL X
003SB01201 SOIL X
003CBOI1201 SOIL X
0035801202 SOIL X
0035B0O1402 SOIL X X X
6338801101 SOIL X
633CB01101 SOl X
6335B01102 SOIL ‘ X
63358301202 SOIL X X X
6435801302 SOIL X X X X X
0425801102 SOIL. . X X X
Total Billable Saniples (Water/Soil) 1 j10{ 0 ]J10]0]20| 0 ] 0 2 0| 0O [1210 ]2 10| 4
VOA= Volatiles SP-PCB= SPLP PCBs
SVOA= Semivolatiles MET= Metals
PEST= Pesticides SP-MET= SPLP Metals
PCI3= PCBs TOC= Total Organic Carbots

SP-LPLES = SPLP Pesticides
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HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDG#: 39715
Date: October 13, 1999
Client Name: Ensafe
Project/Site Name: Charleston Zone G
Date Sampled: . July 28 & 29, 1999
Number of Samples: 22 Non-Aqueous Sample(s) with 0 MS/MSD(s)
1 Aqueous Sample(s) with 0 MS/MSD(s)
Laboratory: Southwest Laboratory of Oklahoma, Inc.
Validation Guidance: National Functional Guidelines for Organic and Inorganic Data,
February, 1994
QA/QC Level: DQO Level Iil
Method(s) Utilized: SW846 Third Edition _
Analytical Fractions: Volatiles, Semivolatiles, Pesticides, PCBs, SPLP Pesticides. SPLP )

PCBs, Metals, SPLP Metals and Total Organic Carbons

Analytical data in this report were screened to determine usability of results and also to determine
contractual compliance relative to these requirements and deliverables. This screening assumes
analytical results are correct as reported and merely provides an interpretation of the reported quality
control results. A minimum of 10% of all laboratory calculations have been verified as part of this
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form 1s or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets

are not annotated.

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

()M Q,(Wm-— /0-/8-79.

f?aul B.Himburg, Prﬁém Date

4127 Plaza 94 South « St. Charles, MO 63304
(636) 336-1332 » Fax (636) 936-1335



SDG# 39715

Samples and Fractions Reviewed

Sample 1dentifications

Analytical Fractions

ENSAFE ID MATRIX VOA SVOA PEST PCB |SP-PEST|SP-PCB | MLET [SP-MET| TOC

FDSTBO310! WATER X
L 1FDSSHI02801 SOLL. X X X X

1'DSSEHN2802 SOIl. X X X X

FIDDSSEHO290] SOIL X X X X

FDSSHO02902 SOIL X X X X

FDSSHO3001 SOIL X X X X

IFDSCHO3001 SOIL X X X X

FDSSHO3002 SOIL X X X X

FDSSHO0310] SOIL X X X X

FDSCHO3101 SOIL X X X X

FSSII03102 S0O11. X X X X

003SB01 101 SOIL X

003SB01102 SOIL X

0035801201 SOIL X

J03CB01201 SOIL X

0035801202 SOIL X

0035801402 SOILL X X X

633SB0110] SOIL X

633CBOL 10 SOIL X

6335801102 SOIL X

6335801202 SO1L X X X

6435801302 SOIL. X X X X X

64251301102 SOIL . X X X
Total Billable Samples (Water/Soil) 1 1010 [10]0 20} 0 | 0 2 0 | Ol 012]1]0]4

VOA= Volatiles
SVYOA= Semivolatiles
PEST= Pesticides
PCI3= PCBs
SP-PEST= SPLP Pesticides

SP-PCB= SPLP PCBs
MET= Metals
SP-MET=

TOC=

SPLP Metals

Tolal Organic Carbons
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HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDG#: 41874

Date: February 17, 2000

Client Name: Ensafe

Project/Site Name: Charleston Zone G

Date Sampled: January 26, 2000

Number of Samples: 11 Non-Aqueous Sample(s) with 0 MS/MSD(s)

Laboratory: Southwest Laboratory of Oklahoma

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

QA/QC Level: EPA DQO Level III

Method(s) Utilized: SW846 Third Edition

Analytical Fractions: Metals and Hexavalent Chromium

Analytical data in this report were screened to determine usability of results and also to determine
contractual compliance relative to these requirements and deliverables. This screening assumes
analytical results are correct as reported and merely provides an interpretation of the reported quality
control results. A minimum of 10% of all laboratory calculations have been verified as part of this
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form 1s or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets

are not annotated.

)

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

Coraz by Sougoor 2:23-0v.

J‘Paul B.umburg/President Date

4127 Plaza 94 South * St. Charles, MO 63304
{R20 QR 17112 o Fav (RARY Qa8 1115

e



SDG# 41874

Samples and Fractions Reviewed

Sample Identifications Analytical Fractions
ENSAFE ID MATRIX
6365B01801 SOIL
636SB01802 SOIL
6365SB01901 SOIL
6365B01902 SOIL
636SB02001 SOIL
706SB01801 SOIL
7065B01802 SOIL
7065B02101 SOIL
706SB02102 SOIL
7065B02201 SOIL
7065B02202 SOIL

Total Billable Samples (Water/Soil)

MET= Metals
CR+6= Hexavalent Chromium
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HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report
SDG#: ECZG02
Date: June 9, 1998
Client Name: EnSafe
Project/Site Name: Charleston - Zone F & G
Date Sampled: April 20-22, 1998
Number of Samples: 16 Aqueous Sample(s) with 0 MS/MSD(s)
Laboratory: Savannah Laboratories
Validation Guidance: National Functional Guidelines for Organic and Inorganic Data,
February, 1994
QA/QC Level: EPA DQO Level II1
Method(s) Utilized: SW846 Third Edition
Analytical Fractions: Volatiles, Semivolatiles, Metals

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

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

Craeiy G. !@9‘0—‘ é-/5-98.
j@aul B.®umburg, Pév{dent Date

d N ENE . o~ & o~ P e I R W V. T.v
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HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDG#: 41852

Date: February 17, 2000

Client Name: Ensafe

Project/Site Name: Charleston Zone G

Date Sampled: January 25, 2000

Number of Samples: 23 Non-Aqueous Sample(s) with 0 MS/MSD(s)

Laboratory: Southwest Laboratory of Oklahoma

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

QA/QC Level: EPA DQO Level IlI

Method(s) Utilized: SW846 Third Edition

Analytical Fractions: Semivolatiles and Metals

Analytical data in this report were screened to determine usability of results and also to determine
contractual compliance relative to these requirements and deliverables. This screening assumes
analytical results are correct as reported and merely provides an interpretation of the reported quality
control results. A minimum of [0% of all laboratory calculations have been verified as part of this
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form 1s or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets
are not annotated.

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

Chacy 4. c@w 2:2¢-0
faul B.Mumburgéeéidem Date

4127 Plaza 94 South = St. Charles. MO 63304
(RIRY Q2R 11272 « Fav (RARY QAR 1296



SDG# 41852

Samples and Fractions Reviewed

Sample identifications Analytical Fractions
ENSAFE ID MATRIX | SVOA
120SB01301 SOIL X |
120SB01302 SOIL | X |
120SB0 1401 SOIL T X
120SB0 1402 SOIL o | X
120SB01501 SOIL i+ | X [
1205801502 SOIL X
120SB01601 SOIL X
120SB01602 SOIL ‘ X Is
6385SB00601 SOIL ' R
6385B00602 SOIL e
638SB01001 SOIL ] X
638SB01002 SOIL A4 X E
6385B01101 SOIL | X f
6385B01102 SOIL | X}
643SB01401 SOLL 1 X |
6435B02101 SOIL A X EEY X
643SB02102 SOIL 1 X g X
643SB02301 SOIL Lo X s X
643SB02502 SOIL con] XS X
643SB02601 SOIL S Xk X
6435B02602 SOIL X e X
6455B02701 SOIL 1 X s X
6435B02702 SOIL S X e X

Total Billable Samples (Water/Soil) 012110710

SVOA= Semivolatiles
MET= Metals



DATA ASSESSMENT NARRATIVES



DATA ASSESSMENT NARRATIVE -

SEMIVOLATILE ORGANICS

General

The organic findings offered in this screening report assumes that all analytical results are correct
as reported and is based upon the examination of the reported holding times, blank analysis
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration
results and internal standard areas. This report was prepared in compliance relative to the
analytical and deliverable requirements specified in the SW-846 Method 8270C for GC/MS
Semivolatiles; the National Functional Guidelines for Organic Data Validation, 2/94, and DQO
Level III requirements. All comments made within this report should be considered when
examining the analytical results. Please refer the specific findings found in each category to the
Summary of Data Qualification table.

SDG # 41852

A validation was performed on the Semivolatile Data from SDG 41852. The data was evaluated
based on the following parameters:

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

* - All criteria were met for this parameter.
Internal Standards

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

6435SB02101 naphthalene-d8
acenaphthene-d10
phenanthrene-d10

120SB01401 perylene-d12



g

DATA ASSESSMENT NARRATIVE
SEMIVOLATILE ORGANICS

PAGE 2
Blanks

The two (2) method blanks associated with the field samples in this SDG exhibited contamination
for which qualifications were required. The end user should note that the action levels indicated
for the blank analysis may not involve the same weights, volumes, dilution factors, or percent
moisture as associated samples. These factors must be taken into considerations when applying
the 5X and 10X criteria to field samples.

Associated blank Compound Concentration Action Level

SBLK1 naphthalene 18T ug/Kg 90 ug/Kg
bis(2-ethylhexyl)phthalate ~ 43J ug/Kg 430 ug/Kg
SBLK2 bis(2-ethylhexyl)phthalate  20J ug/Kg 200 ug/Kg

Samples Compound Qualifications

120SB01301 naphthalene CRQL
120SB01601
120SB01501
120SB01401
643SB02702
643SB01401
6385B01001
. 643SB02101
120SB01402
643SB02502
6435B02701
6435B01102
6435B02602
120SB01302
638SB01101
6435802102

120SB01301 bis(2-ethylhexyl)phthalate  CRQL
120SB01601
120SB01602
120SB01501
120SB01502
120SB01401
643SB02702



-DATA ASSESSMENT NARRATIVE
SEMIVOLATILE ORGANICS

PAGE 3
Blanks (continued)

Samples Compound Qualifications

643SB01401 bis(2-ethylhexylyphthalate  CRQL
638SB01001
643SB02101
120SB01402
643SB02502
643SB02701
643SB01102
643SB02602
120SB01302
638SB01101
6435802102
643SB02501
643SB02601
638SB01002

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

the sample.

120SB01401
6435B02501

System Performance and Overall Assessment

The data, as reported, required qualifications.



GLOSSARY OF DATA QUALIFIERS

QUALIFICATION CODES

U = Not detected

J = Estimated value

UJ = Reported Quantitation limit is qualified as estimated
L= Resultis estimated and biased low.

K= Resultis estimated and biased high.

R = Result is rejected and unusable

D= Result value is based on dilution analysts

BLANK QUALIFICATION CODES

CRQL =

No Action =

The sample result for the blank contaminant is less than the sample
CRQL and is less than 5X (10X for common laboratory
contaminants) the method blank value. The sample result for the
blank contaminant is rejected and the CRQL for that compound is
reported.

The sample result for the biank contaminant is greater than the
sample CRQL and ts less than 5X (10X for common laboratory
contaminants) the method blank value. The sample result for the
blank contaminant is qualified as non detected at the compound
value reported.

The sample result for the blank contaminant is greater than the
sample CRQL and is greater than 3X (10X for common laboratory
contaminants) the method blank value. The sample result for the
blank contaminant is not qualified with any blank qualifiers.



SUMMARY OF DATA QUALIFICATIONS

SAMPLE ID

6435B02101

1205B01401

120SB01301
120SB01601
1205B01501
120SB01401
6435B02702
6435B01401
6385B01001
643SB02101
120SB01402
6435SB02502
6435B02701
6435B01102
6435802602
120SB01302
638SB01101
6435B02102

120SB01301
120SB01601
120SB01602
120SB01501
120SB01502
1205B01401
6435B02702
6435801401
6385B01001
6435B02101
120SB01402
6435B02502
6435B02701

COMPQUND ID

All associated with
naphthalene-d8
acenaphthene-di0
phenanthrene-d10

All associated with
perylene-d12

naphthalene

bis(2-ethylhexyl)phthalate

DL

+/-

+-

+B

+B

JJJ

JiuJ

CRQL

CRQL



*

SUMMARY OF DATA QUALIFICATIONS

SAMPLE ID COMPOUND ID

6435B01102 bis(2-ethylhexyl)phthalate
6435B02602
120SB01302
638SB01101
643SB02102
6435802501
643SB02601
638SB01002

120SB( 1401 All E flagged compounds
6435B02501

120SB01401DL
643SB02501DL

All except corresponding
D flagged results

DL denotes the Form I qualifier supplied by the laboratory
QL denotes the qualifier used by the data validation firm
+ in the DL column denotes a positive result

- in the DL column denotes a non detect result

DL

+B

+E

+/

OL

CRQL

Do not use

Do Not use

O



DATA ASSESSMENT NARRATIVE o,
METALS

General

The inorganic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This
report was prepared in compliance relative to the analytical and deliverable requirements specified
in the SW 846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994,
and DQO Level III requirements. All comments made within this report should be considered
when examining the analytical results. Please refer the specific findings found in each category to
the Summary of Data Qualification table.

SDGs # 41852

A validation was performed on the Metals Data from SDG 41852. The data was evaluated based
on the following parameters.
* Data Completeness
Holding Times
Calibrations -
Blanks
Interferences
Matrix Spike Recovery
Matrix Duplicates
Field Duplicates
Laboratory Control Samples
Serial Dilutions

* - All criteria were met for this parameter.

Preparation and Field Blanks

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

Elements Conc. Samples affected

Antimony 0.52 mg/kg  all soil samples below 2.6 mg/kg
Barium 0.18 mg/kg  no impact

Cadmium 0.20 mg/kg  all soil samples below 1.0 mg/kg
Iron 6.85 mg/kg  no umpact

Lead 0.22 mg/kg  no impact

Manganese 0.09 mg/kg  no impact

Silver 0.55 mg/kg  all soil samples below 2.75 mg/kg



Zinc 0.99 mg/kg  no impact
Tin 3.49 mg/kg  all soil samples below 17.5 mg/kg

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

The preparation blanks exhibited negative bias for the following elements.

Elements Conc. Samples affected
Arsenic -0.22 mg/kg  all soil samples below 2.2 mg/kg
Mercury -0.03 mg/kg  all soil samples below 0.3 mg/kg

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

Matrix Spike Recovery results
The matrix spike recovery for soils for Antimony (72%) was below the lower control
limits (>30% but <75%). Al positive and non-detect results are qualified as estimated,
t(J’i OI' KGUJ””

Matrix Duplicate results

The matrix duplicate RPD for soils for Iron (24%) was below 35%. No qualification is
necessary.

Serial Dilution results

The serial dilution result for soils for Zinc was greater than 10%. All positive results are
qualified as estimated, “J”.

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



SUMMARY OF DATA QUALIFICATIONS

Sample ID

all soil samples below 2.6 mg/kg
all soil samples below 1.0 mg/kg
all soil samples below 2.75 mg/kg
all soil samples below 17.5 mg/kg
all soil samples below 2.2 mg/kg
all soil samples below 0.3 mg/kg
all soil samples

all soil samples

all samples

Analyte
Shb.
Cd.
Ag.
Sn.
As

Hg.

Sb.
Zn.
all analytes

DL
+

+U

+/U

QL
U

Jray

Jul
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Tokii| SOUTHWEST LABORATORY OF OKLAHOMA. INC.

1

MIERICAN ANALYTICAL & TECHNICAL SERVICES. IF' >,

! 0 West Albany / Broken Arrow, Oklahoma 74012 / Office (918) 251-2858 / Fax (918) 251-2599
I__r]' SDG NARRATIVE

CONTRACT: ENSAFE DATE: February 4, 2000
CASE: 41852 SOW NO.: SW846
SDG: 41852 EPISODE NO.: 41852

INORGANIC METAL FRACTION:

Ten soil samples were submitted for ICP and Hg analysis. No major problems occurred during the
digestion or analyses of these samples. Please see the DC-1 (Sample Log-In Sheet) for sample
conditions and cooler temperatures at receipt. The sample’s analysis was completed according to the
following:

SWL SOP # Method SOP is based
SWL-IN-205 SW846 30104, 30504, & 6010B
SWL-IN-207 SW846 7470A & 74T1A

Initial and Continuing Calibration Checks: No problems.

Initial and Continuing Calibration Blanks: The following elements showed low level concentrations
below the Contract Required Detection Limit in the Calibration Blanks: Sb, As, Hg, Ag, V,

No action required.

Linearity near the CRDL (CRA & CRI): The CRI standard was outside of our in-house waming
[imits of 70 - 130%R for the following elements: Hg & Cu. No action required.

Preparation Blanks: The tollowing elements showed low level concentrations below the Contract
Required Detection Limit in the Preparation Blank: Sb, As, Ba, Cd, Cr, Fe, Pb, Mn, Mg, Hg, Ag, Zn, &
Sn. No action required.

Lab Control Spikes: No problems.

Matrix Spike (and MSD): The following element was outside the control limits of 73-125% recovery:

Sb. All associated samples were flagged with a "N" on Form I's. No action required.

Duplicates (LCSD and MSD): The following elements were outside the control limits of 0-20%% RPD:
.CSSD = no problems; MSD = Fe. All associated samples were flagged with a “*" on Form I's. No
action required.

Serial Dilution (ICP): The serial dilution was outside the control limits of 10% for the foilowing
elements: Zn. All associated samples were flagged with an "E" on Form I's. No action required.

SW846 MDLs: The DL column on the Form 10s contain our MDLs rather than [IDLs and i< © .
column on the Form 10s contain our PQLS rather than CRDLs. MDLs are done on an amy::i U
(SWOK SOP states berween November and February) instead of requiring the quarterly chaize oo
tor IDLs. , -

. d
Sincerely,

Py
Deborah I. [nman

[noreanic Proeram Manacer :
= - ~ N
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HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDG#: 41874

Date: February 17, 2000

Client Name: Ensafe

Project/Site Name: Charleston Zone G

Date Sampled: January 26, 2000

Number of Samples: 11 Non-Aqueous Sample(s) with 0 MS/MSD(s)

Laboratory: Southwest Laboratory of Oklahoma

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

QA/QC Level: EPA DQO Level IIf

Method(s) Utilized: SW846 Third Edition

Analytical Fractions: Metals and Hexavalent Chromium

Analytical data in this report were screened to determine usability of results and also to determine
contractual compliance relative to these requirements and deliverables. This screening assumes
analytical results are correct as reported and merely provides an interpretation of the reported quality
control results. A minimum of 10% of all laboratory calculations have been verified as part of this
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form 1s or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets

are not annotated.

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

Clroily Loupioon 2-28-cv.

ﬁul B. Blumburg]President Date

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

Ao,



SDG# 41874

Samples and Fractions Reviewed

Sample Identifications Analytical Fractions
ENSAFE ID MATRIX MET | CR+6
636SB01801 SOIL  Hume R
6365B01802 SOIL
6363SB01501 SOIL
636SB01902 SOIL
6365SB02001 SOIL
7065B01301 SOIL
706SB01802 SOIL
7065B02101 SOIL
7065B02102 SOIL

706SB02201 SOIL

7065802202 SOIL

Total Biltable Samples (Water/Soil)

MET= Metals
CR+6= Hexavalent Chromium



% CHARLESTON - ZONE G e 1
CHARLESTON ZONE G SOIL (ONLY) Time: 10:41
Z’)G‘ 20 SDGK 43874
 SAMPLE ‘D v - >| 7D4-$-B018-01 706°5-8018-02 . e
HROME ORIGINAL 1D -»~~~ > 1 7065BD1801 " 7065801802 '
LAB SAMPLE ID --->{ 41874.10 4187491
SAMPLE DATE ----->| 01/26/00 01726100 -
DATE AMALYZED --->| 02702700 02/02/0Q . -
MATRIY --==-=---->} Soil soil .
UNITS +m--mem-ooo> | HG/KG MG/KG
Parameter : -
‘9-9 Chromiun (Hexavalent) 0.3 0.7

R AVEY)

3

N

/

/’T

*dkdk T ot Dacnlto o ‘731’-.-"-”3"%(\“ Ramiirad ki
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Z-Ab-00

CHARLESTON -

ZONE G

CHARLESTON ZONE G SOIL (ONLY)

SDGH# 41874

Je:
Time:

2

10:41

-META

SAMPLE D -=--vr->
ORIGINAL ID
LAB SAMPLE ID --->
SAMPLE DATE
DATE EXTRACTED --»
DATE AMALYZED --->
RATRIX

634-5-8018-01
634SB0O1BOY
41874.02
01/26/00
01731700
01/31/00

Soit

MG/XG A

16365801802 "
41874.03
.01/26/00

01/31/00
01/31/00
Safl " .
MG/KG

636-5-8019-01:
5365801901
41874.04°
01/26/00
01/31/00
01/31/00 .
Seit . oo

A| MG/KSG . A

63645-8019:02 -
6365801902 _7’

41874,05"
o/26/00
61/31/00
01/31/00 o
sofl: lw
HG/KG

636 S BGZO -3 5[.»
6363502001
41874.01

01/26/00

01/31/00

01/31/00

soil’:wf :
MGIKG A

706-5-8021- -0
7085802101

4187406
01726700
01/31/00
01/31/00
sofl.
MG/KG

Parame ter

T 5
c W

N = 0=
D
N O N WY

RO S NO
i) 1 ' 1} 1 1 * 1
[ 30+ NV O NP, S -

e e
N~
[}

)9 7

'
3
ra

22-4
2%-5
8-0
31+9
h2-2
h6-6

Aluminum (AL)
Antimony (Sb)
Arsenic (As)
Barium {8a)

Berylliun (Be)

Cadmium (Cd)
Calcium (Ca)

Chromiub (€r)

Cobalt (Co)
Copper {Cu)
Iron (Fe)
Lead (Ph)
Magnesium (Mg)

Manganese (Mn) .

Mercury (Hg)
Nickel (Ni)
Potassium (X}

Selenium (Se) .-

Silver (Ag)
Sodiun (Ma)
Thallium (TL)
Tin (5n)
vanadium (V)
Zinc (2Zn)

/) 4

o v

-
v
:O\

oo o i
NN
-

bl .
Pl

*** L,ab Results - Validation Required **x
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CHARLESTON

-

ZONE G

ge: 3
CHARLESTON ZONE G SOIL (ONLY) Time: 10:41
SOGH# 41874
SAMPLE “ID -=-=---=>| 706-5-8021-02 706-§-8022:01, 706-$-B022:02 - .- . | BLK+0:1874-01 BLK-0-1874-03
~META ORIGINAL D ~---- >| 7065802102 7048802201 7065802202 T | pRST PBSH Sl
LAB SAMPLE ID --->| 41874.08 41874 .07 41874 .09 PBS PBSH
SAMPLE DATE ----->| 01/26/00 01726700 01/26/00 - 01/26/00 - . 01/26/00
DATE EXTRACTED -->}| 01/31/00 01/31/00 01731700 - 01/31/00° 01/31700
DATE ANALYZED --->| 61/31/00 01731700 01/31/00:: - 01731700 01/31/00
MATRIX ==-erm---n »>| Soil Sail Soil Soil v Soil
MG/KG Al MG/KG 0| MG/KG
Parameter
0-5 Aluminum (AL) u 711711177
6-0 Antimony (Sb) @i B mrnnn o
8-2 Arsenic (As) B "N
9-3 Barium (Bay . i S B |
1-7 Beryltium (8e) Ly MM
3-9 Cadmium (Cd) e ]
0-2 Calcium (Ca) -y NN
7-3 Chromium (Cr) B nnnny
8-4 Cobalt (Co) u I
0-8 Copper (Cu) . .= ud Ly 1IN
19-6 1lron (Fe) B M
72-1 Lead (Pb) R b rmm
5-4 Magnesfun (Mg) u MmN
)6-S Manganese (Mn) % ‘8 270717777
)7-6 Mercury (Hg) L . I
)2-0 Nickel (Ni) - -2 007 u MmN
)9-7 Potassium (K) T s . u 711717
,9-2 Selenium (Se) © . t A3 Ty 7N
02-4 Silver (Ag) . 0.29 WUl ~ 0.45 M| — 052 ™ 0.55 8 1N
23-5 Sodium (Nay. L 884, 0 T g U mnnn:
28-0 Thaltium (T1) 0.4 u 777217117
31-5 Tin (SM) 5. U] B N
62-2 Vanadium (V) 7.2 u 217777717177 ‘
t4-6 Zine (2n) 36.8 8 N
e

L~

co

s 3\ .
*%x% T.ah Reanlts - Valk !&ion Required **«*
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Analytical Results (CH2M-Jones 2002)




i

!
Analytical Data Summary

01/24/2003 10:00 AM

StatlonlD G706GWO001 G706GWO001 G706GWO001 G706GW001
SamplelD 706GW001M6 706GWO001M6 706GWO001M7 708GWO001M7

DateCollected 06/20/2002 06/20/2002 07/13/2002 07/13/2002
DateExtracted 06/25/2002 06/25/2002 07/18/2002 07/24/2002
DateAnalyzed 06/27/2002 07/02/2002 07/19/2002 07/26/2002
SDGNumber CNC118 CNC118 CNC129 CNC129

Parameter Units

Tin (Sn) ug/L i

Aluminum ug/L '

Antimony ug/L n ) o

Arsenic ug/L B e i -

Barium ug/L

Beryllium ug/L e 1 i

Cadmium ug/L '

Calcium wo .y

Chromium, Total ug/L

Cobalt ug/L.

Copper ug/L

Iron ug/L

Lead ug/L

Magnesium ug/L }

Manganese ug/L

Nickel ug/L

Potassium ug/L.

Selenium ug/L

Silver ug/L

Sodium ug/t

Thallium ug/L

Vanadium ug/L

Zinc ug/L

Mercury wglk |

Arsenic mg/t 0041 1 : 0012 |=

Barium mg/l 2.3 = 0.81 =

Cadmium mg/l 0.0034 |y 0.0011 |J

Chromium, Total mg/l 0.002 |U . 0.00085 |U

Lead mg/l 0.0028 {U 0.00075 U

Selenium mg/l 0.0021 |UJ 0.0021 U

706ch2DSTGW .xls / METAL_WG_Final Page 1



Analytical Data Summary

StatlonID G706GW001 G706GW001
SamplelD 706GWQ01MB 706GW001M8

DateCollected 09/09/2002 08/08/2002
DateExtracted 09/13/2002 09/18/2002
DateAnalyzed 09/13/2002 09/19/2002
SDGNumber CNC144 CNC144

Parameter Units

Tin (Sn) ug/L

Aluminum ug/L

Antimony ug/L

Arsenic ug/L

Barium ug/L

Beryllium ug/L

Cadmium ug/L

Calcium wot _ B

Chromium, Total ug/L

Cobalt ug/L

Copper ug/L

Iron ug/L

Lead ug/L

Magnesium ug/L

Manganese ug/L

Nickel ug/L

Potassium ug/L

Selenium ug/L

Silver ug/L

Sodium ug/L

Thallium ug/L

Vanadium ug/L

Zinc ug/L

Mercury ug/L

Arsenic mg/l 0.03 =

Barium mg/l 1.5 =

Cadmium mg/I 0.0019 {J

Chromium, Total mg/l 0.0016  {J

Lead mg/l 0.00092 |U

Selenium mg/| 0.0021 U

706ch2DSTGW .xIs / METAL_WG_Final

:
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Analytical Dal}h <summary

01/24/2003 10&‘, AM

StationlD G706GWO01 G706GWQ01 G706GWO001 G706GW001
SamplelD 706GWO0Q1ME 706GWO001M6 706GWO01M7 706GWO001M7
DateCollected 06/20/2002 06/20/2002 07/13/2002 07/13/2002
DateExtracted 08/25/2002 06/25/2002 07/18/2002 07/24/2002
DateAnalyzed 06/27/2002 07/02/2002 07/19/2002 07/26/2002
SDGNumber CNC118 CNC118 CNC129 CNC129
Parameter Units
Silver mg/l 0.00095 |U 0.00095 U
Mercury mg/l 0.000072 (U 0.000072 |U

706ch2DSTGW .xls / METAL_WG_Final

Page 3



Analytical Data Summary

StationID G706GWOCH T G706GWO001
SamplelD 706GWO001M8 706GWO0O01M8
DateCollected 09/09/2002 09/09/2002
DateExtracted 09/13/2002 09/18/2002
DateAnalyzed 09/13/2002 09/19/2002
SDGNumber CNC144 CNC144
Parameter Units
Silver mg/l 0.00095 U
Mercury mg/l 0.000072 U |

706ch2DSTGW .xIs / METAL_WG_Final

01/24/2003 10:05 AM
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p
01/24/2003 10%“ - AM

¢
i Analytical Dat. summary
StationID G706GWO001 G706GW001 G706GWO001 G706GW0Q01 G706GW001
SampleiD 706GW001M1 706GWQ01M1 706GWO001M6 706GWO001M6 706GW001M7
DateCollected|  03/29/2002 03/29/2002 06/20/2002 06/20/2002 07/13/2002
DateExtracted|  04/02/2002 05/07/2002 i 06/21/2002 |
DateAnalyzed 04/02/2002 05/07/2002 07/03/2002 06/21/2002 07/18/2002
SDGNumber CNC86 CNCB86A CNC123 CNC118 CNC130
Parameter  Units
Hydrazine mg/l 0.1 ] 0.013 1J 0.005 |U
Hydrazine ug/L 10 ) 10 U

706ch2DSTGW .xls / GENCHEM_WG_Final




StationID| G706GW001
Sample!D 706GW001M7
DateCollected 07/13/2002
DateExtracted 07/17/2002
DateAnalyzed 07/17/2002
SDGNumber CNC129
Parameter Units
Hydrazine mg/| 0.005 U

Hydrazine ug/L

706ch2DSTGW.xls / GENCHEM_WG_Final

Analytical Data Summary
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Analytical Data summary 01/24/2003 10:05 AM
StationID G706GWO01 G706GW001 G706GWO001
SamplelD 706GWQO01M6 706GW001M7 706GW001M8
DateCollected 06/20/2002 07/13/2002 09/09/2002
DateExtracted 06/26/2002 07/17/2002 09/16/2002
DateAnalyzed 06/26/2002 07/17/2002 09/16/2002
SDGNumber CNC118 CNC129 CNC144
Parameter Units
m-Xylene ug/! 5 U
1,2,4-Trichiorobenzene ug/l.
Chloromethane ug/l 10 U 10 U 10 U
Vinyl chloride ug/t 10 iy 10 U 10 U
Bromomethane ug/l 10 uJ 10 U 10 U
Chloroethane ug/t 10 U 10 U 10 U
1,1-Dichloroethene ug/l 5 U 5 U 5 U
Acetone ug/l 12 J 10 uJ 10 UdJ
Carbon Disulfide ug/| 5 U 5 U 5 U
Methylene Chloride ug/l 5 U 5 U 5 U
trans-1,2-Dichloroethene ug/| 5 U 5 U 5 U
1,1-Dichloroethane ug/| 5 U 5 U 5 U
Vinyl acetate ug/l 10 U 10 W 10 UdJ
Methyl ethyi ketone (2-Butanone) ug/! 10 U 10 U 10 U
cis-1,2-Dichloroethylene ug/l 5 U 5 U 5 U
1,2-Dichloroethene (total) ug/l 5 U 5 U 5 U
Chloraform ug/l 5 U 5 U 5 U
1,1,1-Trichloroethane ug/t 5 U 5 U 5 U
Carbon Tetrachloride ug/l 5 U 5 U 5 U
1,2-Dichloroethane ug/| 5 U 5 U 5 U
Benzene ug/l 5 U 5 U 5 U
Trichloroethylene (TCE) ug/! 5 U 5 U 5 U
1,2-Dichloropropane ug/! 5 U 5 U 5 U
Bromodichloromethane ug/l 5 U 5 U 5 U
2-Chloroethy! vinyl ether ug/l 10 UJ 10 U 10 U
cis-1,3-Dichloropropene ug/! 5 U 5 U 5 U
Methyl isobutyl ketone {4-Methyl-2-pentanone) ug/l 10 U 10 U 10 U
Toluene ug/l 5 U 5 U 5 U
trans-1,3-Dichloropropene ug/l 5 U 5 U 5 U
1,1,2-Trichloroethane ug/| 5 U 5 U 5 U

706¢ch2DSTGW xIs / VOA_WG_Final Page 7



Analytical Data Summary

01/24/2003 10:05 AM

StationlD G706GWO001 G706GWO001 G706GWO001
SamplelD 706GWO001M6 706GWO01M7 706GW001M8
DateCollected 06/20/2002 07/13/2002 09/08/2002
DateExtracted 06/26/2002 07/17/2002 09/16/2002
DateAnalyzed 06/26/2002 07/17/2002 09/16/2002
SDGNumber CNC118 CNC129 CNC144
Parameter Units
2-Hexanone ug/l 10 U 10 U 10 UJ
Tetrachloroethylene (PCE) ug/l 5 U 5 U 5 U
Dibromochloromethane ug/ 5 U 5 U 5 U
Chiorobenzene ug/l 0.74 J 5 U 5 U
Ethylbenzene ug/| 5 U 5 U 5 U
m+p Xylene ug/l 5 U 5 U
o-Xylene ug/l 5 U 5 U 5 U
Xylenes, Total ug/! 5 U 5 U 5 U
Styrene ug/l 5 U 5 U 5 U
Bromoform ug/l 5 U 5 U 5 U
1,1,2,2-Tetrachloroethane ug/t 5 U 5 U 5 uJ
1,3-Dichlorobenzene ug/l 5 U 5 U 5 U
1,4-Dichlorobenzene ug/! 0.58 J 5 U 5 U
1,2-Dichlorobenzene ug/ 5 U 5 U 5 ]
1,2,4-Trichlorobenzene ug/l 5 U 5 U 5 U
1,2,3-Trichlorobenzene ug/l 5 U 5 U 5 UJ
706ch2DSTGW .xls / VOA_WG_Final Page 8
A i
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MEMORANDUM CH2MHILL

Data Validation Summary - Charleston Naval
Complex - Zone G, AOC 706

TO: William Elliott/CH2M HILL/GNA
FROM: Amy Juchem/CH2M HILL/GNA

Herb Kelly/CH2M HILL/GNA
DATE: January 24, 2003

The purpose of this memorandum is to present the results of the data validation process for
the samples collected in Zone G, AOC 706. The samples were collected between the dates of
March 29 and September 9, 2002.

The specific samples and analytical fractions reviewed are summarized below in Tabled.

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

Samples were submitted to Severn Trent Services, STL Savannah Laboratories, Inc., in
Savannah, Georgia for the following analyses: SW-846 8260 Volatile Organic Compounds
(VOC), SW-846 8270 Semivolatile Organic Compounds (SVOC), Metals following SW-846
6010/7000 Series methodology, and Hydrazine following Standard Methods D1385.

Samples were submitted to Severn Trent Services, STL Savannah Laboratories, Inc., in
Tallahassee, Florida for the following analyses: Hydrazine following a modified method
STL-S50P.

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

Attachment 1 lists the changes in data qualifiers, due to the validation process.

ZG_AOC _706_GW_DV_Summary_030124.00c t



DATA QUALITY EVALUATION SUMMARY

The following primary flags were used to qualify the data:

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

m 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.

[U]] 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

2S 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

S8 Spiked Surrogate

™ Total vs. Dissolved

™ Tune

ZG_AOC_706_GW_DV_SummaRy_030124.00C 2



DATA QUALITY EVALUATIOW  .IMARY

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

T

CNC86 G706GW001  706GWOCT M1 S242233A*6 WG - N | 03/20/02 , : : : X

'CNC86 G706GW00T  706GWO0TMIMS 8242233A'15 WG Ms 1 03/29/02 | o R x - :
;cmcae G706GWO01 706GW001M1SD | 5242233A%17 wa so 03/29/02 * - X 4““—_ -
cucae”' LABQC "’"""',“45555,\'2&9 | s242200m°22 A‘wo ELB“"” A
‘CNC86 LAEEE: 14223342385 $242233A°23 “wa BS | - F 5 X i
CW&E:BEA- G7ose.woo1 jr';dsawomw | S2a2233D'6 ‘ wa N | oarzen2 o - o X '3
‘cNeCBeA LABQC “45{3’552&5 15242233022 wa LB ;l X

CNCBBA" ' LABQC o 42233D2SBS 554;25:3023 ©waQ gé T Wu'wgw T X ;
CONC118  GT0BGWOOT 706GWOOIME Seassesio wa . N || oseomz | X DX x X - X

CNC;{BW G7osewoo1 _706GW001M8RE”‘L S244366"10° Fuz_';”;\.r‘cka—.w TR RE | 06/20/02 | ' Tx __4 W"; —_AM1
<CNCI18W ;iELBEEU—'_-IOOQEWOOWB - 18244366'17 wa EBAT 06/21/02 X x x ﬁA x o x ” A:w_m::'
(_:N(;{é_— "”p"m’f:i&é‘“’;’&&g‘%&aanne < |soasaserre ‘ waQ B 06/20/02 X T : |
FCNcne glABoC 1‘4436619“!:87 $244366"19 o waQ LB X X X ; X ‘
gzj\l_c_:Fgwl;\BQc :j#zxssszoas szuiego Wiilvmo BS ! X X ' X x Cox -_‘___l
CNC123 G7OGGW001 | 706GWO01M6 _02F250169006 . WG N 06/20/02 | : X
CNC123 FIELDQC © QOSEWOO0TME **  D2F250169007 wouEa " mwmfosfzwoz ” "W ' o ) X
ONC123  LABQC  D2G040000144B . D2GO40000144B  WQ B T J—“ X
‘cwcms LABC:C o »0200460001440 302604000014407 wa | BS | [ - “Iﬂ # e i‘w o X
oNoizs Lo Decomocotea opeoéeons WA | 8D [ x
VCNPEE‘__ G7oee\fygo1_ _4073§9}N001Mj S245045'1 | WG N L o7ns2 X X X X X ;
1{ CNC128  “FIELDQC | 706EW001M7 524504572 - wa EB L 07/13/02 1 X X X X X §
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DATA QUALITY EVALUATICK

AMARY

8245045'3

{CNC129 ' FIELDQC [ 706TWo01M7 | ; o732 | X B
CNE1W29  wBsac M456154LB  lsoasoass . wa Le X X X X X
ooz uamao  ssousss ,S;;;a;; - wales R TRA NN AT R A XL
CNC129  LABQC 4504511LB | §245045°11 wa LB I S 9
CNC129  LABQC 45045128S $245045*12 wQ . BS X ‘; ,7 T N
CNC130  G706GWO001  706GWO01M7 026170235001 | WG N omamz | T 7 T ox
5;;,’5{5{“ FIELDQC | 708EWOOTMT |D2GI70205002  wQ | EB ormaoe | X
aCNC1SB_W‘L;«WBEE:MMM5262000001955 MFBMO19;;_W;\\/8“[ B i X ?
(CNG130 MTLZEEKW””ozezoooomgsc | D2G200000195C woi e x
c~m§o““ LABQC 0262000001961 ';5{@;5335{;19&“ wa | Bo M X
6&0144 | G706GW001  70BGWOOTMS 55246477‘1:” T WGW%J N 00/09/02 x | X X X M o
CNC144  LABQC 4647721L8 ;8246477-21 wa . 8 j “; x~~l X ﬁ X o ;E im o
CNC144 L.ABQC 464772288 S246477°22 wa | BS Cox b ox 7“ X N
CNc144 ‘LaBac "4647734LB $246477°34 wo | 8 T x0T M o TM I ;
ICNC144  |LABQC 46ATTISBS | S246477°35 waQ BS X - §

4
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DATA QUALITY EVALUATIO:  MARY

n ** - Field blanks named for a different AOC were included in this report if they were associated with the AOC 706 samples included In that san‘wple set. i
{

MATRIX CODE

WG ~ Groundwater
WQ - Water QC Samples

SAMPLE TYPE CODE

BS - Blank Spike i
8D ~ Blank Spike Duplicate 1
EB - Equipment Blank
TB - Trip Blank ;
‘FD - Field Duplicate !
N - Normal

;LB - Laboratory Blank

LR ~ Laboratory Replicate
:MS - Matrix Spike

:SD - Matrix Spike duplicate

ILR TYPE CODE :
|RE - Reanalysis
{ANALYSIS CODE

]VOC - Volatile Organic Compounds

(SVOC - Semi-Volatile Organic Compaounds

ZG_AOC_706_GW_DV_SUmMARY_030124.00C 5



DATA QUALITY EVALUATION SUMMARY

Organic Parameters

Quality Control Review

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

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

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

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

¢ Lab Control Sample (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.

e 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.

ZG_AQC_706_GW_DV_Summary_030124.00C B



DATA QUALITY EVALUATION SUMMARY

Volatile Organic Compounds (VOC) Analyses

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

Blanks
The VOC target parameters detected in blank samples are listed in Table 2.

TABLE 2
Blank Contamination: VOC
Charleston Naval Complex, Zone G, AOC 706, Charleston, SC

NC118 4436619LB $244366"19 L “ ,2,3-Trichorobenzene 7 16 1 ng/t 8.0 ng/L
CNC118 |00SEWO001MS  |S244366*17 EB Méi&léﬁ;;hloride o7 g/l 7.6 pg/L
CNCV1&8 OOQEWOCG M6 824436617 EB 71_;5,5-frich!6rsbé;£e;; 1 1.2 ¢ pgll 12.0 ug/L_' -
CNC118 [009TWO001ME |5244366*18 TB- _-i;ﬁ_e;t;yiér;(;;;loride 28 § ug/L 26.0 ug/L ;
CNC118 |009TWO01ME 1S244366*18 B 1,:'2,_(;-_1“;c:_t‘1lorobenzene 20 | ng/t 20.0 pg/L
CNC129 {70BEW001M7 S245045*2 EB Methyl;;r;; chloride 21 | pott 21.0 pg/L
Eﬁb144 46;7734LB 3246477*34A 18 Melhylén;e chioride 042 3 ngiL 4.2 ug/l.
ONC144 l46477308  'S246477°34 | LB [Trichloosthene 10 | ugl |  5OugL

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

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

¢ 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 Attachment 1.

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
Table 3 below.

2G_AOC_706_GW_DV_SuMMARY_030124.0OC 7



DATA QUALITY EVALUATION SUMMARY

TABLE 3
Surrogate, MS/MSD, and LCS Recoveries Out of QC Limits: VOC
Charleston Naval Complex, Zone G, AOC 706, Charleslon, SC

N . PR

CNC11 443662088 (LCS) | Bromomethane | 52* ; 70-130 $244366*10 Detects-J, non- l
| § detects-UdJ
Acstone 1400 t 70130 | 5244366410 Detects Only - J |
Vinyl acet;ne 140* “‘ 70-130
oButanone | 160* | 70-130
| 2-Chioroethyl vinyl ether 30" | 70130 |
4-Methyl-2-pentanone 170* ~~ }B-:;E)——
_ 2-Hexanone 180* W 70-130 ‘
| 1122 Tetrachloroethane | 148 . 70130 |
-&6129 1450451288 {LCS) | Vinyi acetate 68* "7‘0-130 52450453 | Detects-J, non- )
: detects-UJ
i ; | {no flags — TB‘)_M
"+ - out of control fimits - |
|

Initial and Continuing Calibration Criteria

All initial calibration criteria and continuing calibration criteria were met, except as listed in
Table 4.

TABLE 4
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria; VOG
Charleston Naval Complex, Zone G, AOC 706, Charleston, SC

A}L H - M 3
MSAS5973-CCAL-06/26/02, |  2-Chloroethyl vinyl ether | 20.9% low ! 524436610 !
: i
1234 : RRF=0.048 | |
MSO5973-ICAL-07/11/02, | Acetone | RRF=0.048 , CNC129 - All :
1352 | 3 ?
S, a S o e e - - 1‘
MS05973-CCAL-0717/02, | Viny! acetate | 42.1% low | S245045°1,2(EB)
0914 ! D . 2
; Acetone i RRF=0.039 {
S S g U - PR

ZG_AQC_706_GW_DV_Summany_030124.00C 8



DATA QUALITY EVALUATION SUMMARY

TABLE 4
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: VOC
Charleston Naval Complex, Zone G, AQC 706, Charleston, SC

Acetone . RRF=0.040 52450453 (TB)

MSO05973-CCAL-07/17/02,

2057 E

Mh]SEE&SéCAL—OQMSIOZ, E Acetone RHF:O._(‘)_2-8‘ : 5246477*14

toe U Viacewe | zrawiow
| oHexanone | 24.1%low |
1 -{,;,é;-%;trachloroethane “225% !ow “ \ l
% j,z,fi‘:.T_r.ic‘r\quobenzene 20.4% Iow M:

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.

* When the Relative Response Factor (RRF) was low in the initial or continuing
calibration, detected compounds were flagged “J“, and non-detected compounds were
flagged “UJ”, 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.

Blanks
The SVOC target parameters detected in blank samples are listed in Table 5.

TABLE S5
Blank Contamination: SVOC
Charleston Naval Complex, Zone G, AOC 706, Charleston, SC

CNC144 '4847721LB 1524647721 LB  ‘Phenol 640 | ugll | 320.0 ugfL
i . - ; DT A

|‘ N T Tm—— ! t
I[CNC144 4647721LB 1524647721 LB Benzyl alcohol 85 | ugh § 42.5 pg/l

ZG_AOC_706_GW_DV_Summary_030124.00C 9



DATA QUALITY EVALUATION SUMMARY

TABLE S
Blank Contamination; SVOC
Charleston Naval Complex, Zone G, AOC 706, Charleston, SC

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

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

¢ If the concentration was below the reporting limit, the numeric result was changed to
the value of the reporting limit, and it was flagged "U", as undetected.

No results were qualified due to 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 in
5 below.

TABLEB

Surrogate, MS/MSD, and LCS Recoveries Out of QC Limits: SVOC
Charleston Naval Complex, Zone G, AOC 706, Charleston, SC

[

| CNC118 | 44366208S (LCS) * 4-Nitrophenol 98" 10-80 | 24436610 Detects Only - J |
i j2,4-[?initroto'lue;'u; o es | oaes
iéNC129 450455BS (LCS)  4Nitophenol . 82 | 1080  S245045'1  Detects Only-J
CNC144 | 4647722BS (LCS) Phenol 0~ | 12110  S2447714  Defects-d, non- |

i : ! detects-A

* - out of control limits

Initial and Continuing Calibration Criteria

All initial calibration criteria and continuing calibration criteria were met, except as listed in
Table 7.

2G_AOC_706_GW_DV_SummMaRY_030124.00C 0



DATA QUALITY EVALUATION SUMMARY

TABLE7

Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: SVOC
Charfeston Naval Complex, Zone G, AOC 706, Charleston, SC

MSG5973-ICAL-06/29/02,

| Benzo(k)fiuoranthene R?=0.989 $244366*10 |
1228 - Indeno(1,2,3-cd)pyrene R?=0.989 |
MSD5973-ICAL-06/30/02, ; Benzo(k)fluoranthene 15.2% RSD $244366"10RE
1545 i
MSD5lQ73-CCAL-07/6£3;(r)27,ﬂ 4 Nttrop_f;;rgl_” o | .23 1% hlgh | MMV'—_-S_2_4;366”1 ORE
1432 i ~~ Benzo(g,h,l)perylene - 20. 1% iow: o
MSG5963-CCAL-07/22/02, ! | _Eié(g-;hloroethyl)ether 33.5% low §245045"2 (Emém)"mv a
0601 o 2,4-Dinitrophenol 20.7% high i
--MSJSQ”;T:EEAE-(_)QQSIOQ w"B|s(2 chlorolsopropyl)ether” m23.8% low o 824647714 . r
0955 n-Nltroso-dl-n-propylamlne 24.6% low ’
! - Nitrobenzene  202% high
fm V 2 Methylnaphthalene 22.8% low
! 2 2-Nitroaniline 26 4% low §
24Dinitrophenol | 441%high |
4, 6-Dinitro-2-methylphenol " 25.8% high 1’
I 3,3 -Dnc;i;:foben2|dine 27.2% low |
Benzo(k)fluoranthene £9 g"ﬂ/:t:l:gﬁhwm_
i indeno(1 ,2,3_c_d_)pyr;r; o - 22.3% low

PR —

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.

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

flagged.

e 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 “U]J”, as estimated.

ZG_AOC_706_GW_DV_StMmaRY_030124.00C 11



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.

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.

ZG_AQC_706_GW_DV_SuMMmARY_030124.00C 12



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 Téble 8.

TABLE 8
Blank Contamination: Metals
Charleston Naval Complex, Zone G, AOC 706, Charfeston, SC

CNC1 18 |CCB | ccB Barium 2.59 ug/L 0.01295 mg/L |
CNC118 |CCB : cCB Chromi‘um 2.46 ug/L 0.01230 mg/L %
ovomsloos  Jeos  fled  joe gt [oomiomst
CNC1 18 CccCB ; CcCB Selenium l0.02 ug/L 0.04510 mg/L
CNC1 1 8 .CCB N E B ) —EBE—— -Sllver | 228 ug/l. 0.01140 mg/L N
.CNC118 8244366*19 445»66;“;LB LB Arsenic - 2.61 ug/L 0.01305 mg/L o
iCNc1 18 |5244366°19 4436619LB LB . Barum 2.0 ugll  |0.012mg/L

CNC1 18 3244366"19 14436619LB LB Chrémium | 2. 05 ug/L 0.01025 mg/L ]
CNCG ;78244366‘19 4436619LB LB Lead J1 72 - ug/L o ’0 008-6;1;/[ o '""'
CNci2glccB CCB  |Barium 159 il 000795 mgL |
ONC120 52450452 706EWOOTM7 [EB  Barium 00067 |mgh  003mgL
'CNC144 MC;EMBMW - ccB EL&éd o _:1 62 J_g/L 0.0081 mg/L E

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 Attachment 1.

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
Table 9 below.

ZG_AOC_706_GW_DV_SumMmany_030124.00C 13
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DATA QUAUTY EVALUATION SUMMARY

TABLE9

Surrogate, MS/MSD, and LCS Recoveries Out of QC Limits: Metals
Charleston Naval Complex, Zone G, AOC 706, Charleston, SC

CNC118 | §244366"6 Arsenic 121* /121> : 80-120 'CNC118 - All Detects Only - J
MS/MSD T S
Silver 150" / 151* 80-120 | CNC118-All Detects Only - J
| Selenium 73"/ 68" 80-120 | CNC118 - All Detects-J, non-
detects-UJ
i CNC144 | 52464772 Cadmium 79*/93 80-120 | CNC144-All | Detects-J, non-
i i MS/MSD j : | detects-UJ
: f Silver 124" / 139* B0-120 CNC144 - All Detects Only - J

* - out of contro! limits

General Chemistry Analyses - (Hydrazine)

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

* For sample 706GW001M1 in SDG CNC86, the laboratory reported for the original
Hydrazine analysis with a reporting limit of 100 ug/L, which did not meet the project
specified reporting limit of 5 ug/L. Since the sample did not have a detect greater than
100 ug/L in the first analysis, the sample was reanalyzed and reported in CNC86A with
the correct reporting limit. The initial analysis was qualified as screening data only, “S-
OT” and the second analysis result is usable as qualified.

» The second analysis of 706GW001M1 in CNC86A was reanalyzed outside of holding
time criteria. The sample result was qualified as estimated, J.

ZG_AOC_706_GW_DV_SummMaRy_030124.00C



DATA QUALITY EVALUATION SUMMARY

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 were selected results
qualified as "R", rejected, due to associated QC parameters out of criteria. The rejected data

are summarized in Table 10 below.

TABLE 10
Data Qualification Summary: Rejected Data
Charleston Naval Complex, Zone G, AOC 706, Charleston, SC

PHENOL

1
!
i

CNC144 |706GW001M8 'SVOA

Conclusion

A review of the analytical data submitted regarding the investigation of Zone G, AOC 706 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 - Chag - ~d Qualifiers and Results
Zone G, AQC

3 - Data Validation

|GENCHEM |ASTM D1385 Hydrazme CNC86 |706GWO001M1  |5242233A°6 we | o1 luf o1 | s | mpn| or
\GENCHEM |ASTM D1385 |Hydrazine CNCB6A |706GWO0TIM1  |S242233D%6 WG | 0013 | = | 0013 ‘J mgd | HT
METAL  SWe010B  |ARSENIC i e 4 ONC118 [706GWO0IME 5244366710 WG | 0041 | N L0041 | 4 | mon | MS_
METAL  SW6010B  CADMIUM (ICNC118 [706GWO00IMS  [S244366°10 | WG |00034| B | 0.0034 ; J ﬁ _mgl | 1B
METAL ~ SW6010B  CADMIUM 'CNC129 '706GWO0TM7 ~ 'S245045'1 = WG 100011 B 100011/ J | mgl ' 1B
METAL ~ SW6010B  CADMIUM (CNC144  706GWO01IMS ,_§?:4.§‘.‘.7,?'14,. i WG l00019| BN |0g0t9, J i mgh , MS
METAL | SW6010B  CHROMIUM, TOTAL _[CNC118 |706GWO01IME  ;S244366°10 1,‘{‘{9 Joooe| B |oo2| U | mgr | BL
METAL __ |SW6010B _|CHROMIUM, TOTAL IONC144 706GWO01MS  |s2a6a7714 WG |0.0016] B 00016} J | mgh | B _
'METAL _ |SW6010B _|LEAD CNC118 |706GWO001IMS  |S244366*10 WG |00028] B |00028| U | mgl i BL
METAL  |SW60108 ELEAD N __ICNC144 |706GW001M8  |S246477*14 WG [00009| B |00009! U | mgh | BL
[METAL  [SW6010B iSELEN'UM \ oo .. ICNC118 |706GWO0IME _ |S244366°10 WG [00021; UN 100021, UJ | mgh | MS
SVOA  iSws270C 1124TFNCHLOROBENZENE o CNC118 |706GWOOIMBRE |S244366"10°'RE | WG | 10 | U | 10 | A | ugl | RE
SVOA  iSW8270C  12-DICHLOROBENZENE  CNC118 |706GWOQIMBRE |S244366"10°RE | WG 1 J R | ug | RE
SVOA _ SW8270C  13DICHLOROBENZENE CNC118 |706GWOO1IMBRE |S244366*10'RE | WG | 10 | U 0O | R | ugl | RE
|SVOA SW8270C _ |1,4-DICHLOROBENZENE  |CNC118 |706GWOO1IMBRE |S244366*10°RE | WG | 10 | U | 10 | R | ugl | RE
|SVOA SW8270C _ |2,4,5-TRICHLOROPHENOL _|cNC118 |706GWO01MBRE |S244366*10'RE | WG | 50 | U | 50 | R g | RE
'svoa SW8270C_ {2,4,6-TRICHLOROPHENOL CNC118 |70BGWOOTMBRE |S244366*10°RE_ | WG | 10 | U | 10 | R | ugl RE
SVOA SW8270C___|2,4-DICHLOROPHENOL CNC118 {706GWOOIMBRE |S244366*10°'RE | WG | 10 | U | 10 | R | ugd | RE
.SVOA SW8270C_ I24-DIMETHYLPHENOL  ICNC118 |708GWOO1MBRE |S244366*10'RE | WG | 10 | U | 10 | R | ugl RE
SVOA  'SWB270C  '2,4-DINITROPHENOL (CNC118 |706GWOO1MBRE |S244366"10°RE | WG | 50 | U | 80 | R | ugh | RE
SVOA  'Sw8270C  2,4-DINITROTOLUENE CNC118 70BGWODIMGRE iS244366'10°RE | WG | 10 | U = 10 © R | gl | RE
SVOA  SWB270C  2,6-DINTROTOLUENE CNC118 ' 708GWOOIMGRE |S244366'10°RE | WG | 10 U | 10 l R | ugt | RE
SVOA  iswe270C ZCHLOHONAPHTHALENE ~ 'CNC118 {706GWOOIMSRE 1S244366"10RE | WG ! 10 | U | 10 | R | ugl | RE
SVOA SW8270C  |2-CHLOROPHENOL _|CNC118 |706GWOOTMBRE |S244366"10'RE | WG | 10 | U | 10 | R | ugl | RE
§SVOA SW8270C  |2-METHYLNAPHTHALENE CNC118 |706GWOOTIMBRE |S244366"10°RE | WG | 10 | U | 10 | R | ugl RE
|svoa  |sw8270C  |2-METHYLNAPHTHALENE _|cNC144 |706GWO00TMB  {S246477*14 WG | 10 | U | 10 | Ul!| ugl i cC
ISVOA  |SW8270C  |2.METHYLPHENOL (0-CRESOL) |CNC118 |706GWOOTMERE |5244366'10'RE | WG | 10 | U | 10 | R | ugn | RE
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Attachment 1 - Char '»d Qualifiers and Results
Zone G, AOC 3 - Data Validation

Page 2 of 4

SVOA  |sw8270C 2-NITROANILNE ~_ [CNC118 |706GWOOTMSRE |S244366*10'RE | WG | 50 | U | 50 | R | ugh RE
SVOA _ ISWB270C  [2NITROANILINE _  |CNC144 [706GWOOIMB _ |sdsarrta | WG | 0 | U_ _N_&59nw§,Ai{:‘w.migfl‘,.,wwgf-?,.
SVOA  'SW8270C  2-NITROPHENOL. u CNC118 |706GWOO1MBRE |S244366*10°RE | WG { 10 | U | 10 ; R | ug RE
'SVOA  |sw8270C  |3,3-DICHLOROBENZIDINE ____|CNC118 |7086GWOOTMGRE |$244366*10°RE_| WG | 20 | U | 20 | R | ugl | RE
'SVOA _ |sws270C _ (3,3-DICHLOROBENZIDINE __ICNC144 |706GWO001M8  |S246477°14 We | 20 | u | 20 | us]|ough | CC__
ISVOA  iSW8270C  :3-NITROANILINE  {CNC118 |708GWDO1MBRE 1S244366*10‘RE | WG | 50 | U | 50 T R ugl | RE
'SVOA  ‘sws2roC 46 D'N'THO‘ZMETHYLPHENOL - [CNC118 |706GWOOTMGRE |S24436610°RE | WG | 50 | U | 80 | R | ugh | RE
SVOA  SWB270C  4-BROMOPHENYL PHENYL ETHER CNC118 ' 706GWODIMBRE |S244366*10'RE | WG : 10 | U | 10 | R | ug | RE
SVOA  iSW8270C  4-CHLORO-3-METHYLPHENOL ~ CNC118 |706GWOOIMGRE |S244366'10'RE | WG | 10 | U | 10 | R | ugh RE
svoa  lswseroc '4 CHLOROANILINE ECNC118 706GWOOTMBRE [S244366"10'RE | WG | 10 | U | 10 | R | ugh RE
'SVOA  |SW8270C  '4-CHLOROPHENYL PHENYL ETHEH CNC118 |708GWOOIMERE S244368*10°RE | WG | 10 | U | 10 | R | ugh RE
équg_ww_“}swsz?oc _ANTROANILNE CNC118 |706GWOOIMGRE |S244366'10°'RE | WG | 50 | U | 80 | R | ugl RE
SVOA  [SWs270C  4NITROPHENOL ~  [CNC11B |70GGWOOIMSRE |$244366*10°RE | we | 50 | U | 80 | R | ugt | RE_
{SVOA  |SW8270C ACENAPHTHENE ~ ICNC118 |706GWOOIMBRE [S244366"10RE | WG | 10 [ U | 10 | R | uan RE
SVOA  |sws27oc JACENAPHTHYLENE [CNC118 |706GWOOIMGRE |S244366*10°RE | WG | 10 | U | 10 | R | ugh | RE
SVOA  [SW8270C ANTHRACENE ~ ICNC118 |706GWO01MBRE |$244366'10'RE | WG | 10 | U | 10 | R | ug! RE
'SVOA SW8270C BENZO(a)ANTHFiACENE . CNC118 |706GWOO1MBRE |S244366*10*RE | WG | 10 | U | 10 | R | ugn RE
SVOA SW8270C_ |BENZO(a)PYRENE CNC118 |706GWOO1IMBRE [S244366*10'RE_ | WG | 10 | U | 10 | R | ugh RE
SVOA SW8270C | BENZO(b)FLUORANTHENE ~__|CNC118 |706GWOOTMERE |S244366*10'RE | WG | 10 | U | 10 | R | ugn RE
SVOA  |swe270C__ |BENZO(g,h,)PERYLENE ~|cNC118 [706GWOO1MERE [S244366*10'RE | WG | 14 | J | 14 | R | ug/ RE__
'SVOA  ISWg270C  [BENZO(KIFLUORANTHENE ~ ICNC118 |706GWO01ME  |S244366"10 WG | 10 | U | 10 | u | ugn | IC
'SVOA swe270C BENZO(QFLUORANTHENE ~ |CNG118 (705GWOOIMGRE |5244366*10'RE | Wa | 10 | U | 10 | R | ugn | RE
SVOA  SW8270C  Benzoic acid | CNC118 |706GWOOMBRE |S244366'10°RE | WG | 50 | U | 50 | A | ugh | RE
SVOA  SW8270C  Benzyi alcohol o  CNC118 |706GWOOTMRE 1S244366*10°RE | WG | 10 | U | 10 | R | ug/ RE

'SW8270C  BENZYL BUTYL PHTHALé]’EM_" ~ oNCtis {70BGWOO1MBRE |S244366"10°RE U R | ugh

SW8270C __ |bis(2-CHLOROETHOXY) METHANE  |CNC118 |708GWODIMBRE _|$244366°10°RE u R | ug

SW8270C  |2-CHLOROETHYLETHER  ICNC118 |706GWOOIMERE |S244366™10*RE U "R | ug/




Attachment 1 - Cha
Zone G, ACC

~d Qualifiers and Results
- Data Validation

SVOA  iswe270C _ 'Bis(2-Chioroisopropy)Ether _ CNC118 |706GW001MSRE _|$244366*10*RE , | RE
SVOA SW8270C  Bis(2-Chloroisopropyl)Ether 'CNC144 (706GWO001MS (824647714 . WG | 10 | U | 10 | W) _cC
SVOA SW8270C  bis(2-ETHYLHEXYL) PHTHALATE CNG118 [706GWOO1MSRE ’5_2_‘!@??%5.6*‘,9_135 Lwe 10 (8oL LR . RE
SVOA | SW8270C  CARBAZOLE CNC118 |706GWO01MGRE *3244366 10°RE | . LML e LR . Re
SVoA . SwezroC ,,'QEB.YSENE , .. .._{CNC118 705GWOOIMSRE 152443667 10°RE _ Lyl 10 iR _RE
|SVOA SW8270C  |DIBENZ(a, h)ANTHHACENE __[ONC118 |706GWOOTMSRE _|S244366"10°RE 412 iR RE
SVOA Sw8270C  [DIBENZOFURAN ~ |CNC118 |706GWO01MBRE |5244366*10"RE LU l 10 | A | upn | RE
SVOA SW8270C  |DIETHYLPHTHALATE ~ |CNC118 |[706GWOO1M6RE |S244366"10'RE | WG | 0.76 9 | 076 R | u | RE
SVOA  'SW8270C  DIMETHYLPHTHALATE ’E‘CNC1_ 18 706GWOOTMBRE |S244366*10°RE | WG | 10 ' U | 10 ' A | ugt | RE
SVOA SW8270C  DI-n-BUTYL PHTHALATE 'CNC118 f?DGGW001M6HE»»\_;8244366*10’RE_éwﬂwg 1 099 i J | 099 ' R | ugl | RE
SVOA SW8270C  DI-n-OGTYLPHTHALATE CNC118 706GWOOIMERE | $244366*10°RE WG | 10 i U 10 . R | ugh | RE
SVOA  SW8270C  ‘FLUORANTHENE CNC118 {708GWOOIMBRE |S244366*10°RE | WG | 10 | U | 10 | R | ugl | RE
SVOA _ .SW8270C  FLUORENE - _GNC118 | 706GWOOIMERE 53244366'10*HE(___!Y_@Méu 10 { U | 10 | R ul | RE
SVOA SW8270C ‘HEXACHLOHOBENZE_I“\IE” fee... [ONC118 [706GWOOIMGRE |S244366'10'RE | WG [ 10 | U | 10 | R | ugh | RE _
|SVOA SW8270C  |HEXACHLOROBUTADIENE ~_|CNC118 |706GWOOTMERE |S244366*10"RE | WG | 10 | U | 10 | R | ugh | RE
'SVOA SW8270C HEXACHLOHOCYCLOPENTADIENE _ _ICNC118_|706GWOO1MBRE |S244366*10°RE | WG | 10 | U | 10 | R | ugh RE
SVOA SW8270C  {HEXACHLOROETHANE _ICNC118 |706GWOO1MBRE |S244366*10°RE | WG | 10 | U | 10 | R | ug/ RE
SVOA  SW8270C  INDENO(1,23-cdPYRENE  ICNC118 [706GWO0TMB 524436610 WG | 10 | U | 10 | UJ | ugh ic
SVOA  SWe270C  (INDENO(1,23-c.d)PYRENE .U-.TQP.‘_QUB 706GWOOTMSRE | S244366710°RE WG § 11 L J | 11 | R | ugl RE
SVOA  [Sw8270C  |INDENO(1,2,3-c,d)PYRENE CNC144 |706GWO0TM8  |S246477*14 WG | 10 | u | 10 | W | ugl | GG
SVOA  |SW8270C  |ISOPHORONE ___|CNC118 |706GWO01MERE |S244366*10*RE | WG | 10 | U | 10 | R | ug RE
'SVOA SW8270C  |mp-Cresols CNC118 |706GWOOTMBRE |S244366*10°RE | WG | 10 | U | 10 | R | ugl RE
SVOA SW8270C  |NAPHTHALENE CNC118 |706GWOOTMBRE [S244366*10‘RE_ | WG | 10 | U | 10 | R | ugl RE
'SVOA SW8270C  INITROBENZENE ~__|cNC118 |706GWOOTMBRE [S244366*10°RE_ | WG | 10 | U | 10 | R | ugh RE
SVOA  |SW8270C  N-NITROSODI-n- PROPYLAMINEW ~_ONC118 [706GWO01MERE |S244366*10'RE | WG | 10 | U | 10 | R | ugl RE
'SVOA  |SW8270C  'N-NITROSODI-n-PROPYLAMINE 'CNC144 |706GW00IM8 1524647714 { WG | 10 | U | 10 | UJ | ugh | CC
'SVOA  .SWB270C  N-NITROSODIPHENYLAMINE | ONC118 [706GWO0IMSRE |s2a43s510RE | we | 10 | u | 10 [ R | wn | Re
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SVOA - 'SW827OC - iF_'_E_N_'IfA_(_)HLQROF‘HENQL WWECNCHB i?OSGWOO1M6RE $244366*10*RE WG” §Q 1 u 50 B ug/l FIEH B
SVOA  SWE270C PHENANTHRENE ~ [ONC118 70BGWOOIMERE [S244366'10'RE | WG | 10 | U | 10 | R | ugl | RE
SVOA B ,SW827OC PHENOL _ CN(_)_118 $7066W001M6F!E §244366"10*RE WGaG ! 10 U _1_0~ ) R i ug/l } RE
S_VQA o VS_W(827OC‘ F'HEANQL » S - iC[\lC144 706GWO01M8 ) §246477*14 - __!VG 10 »M__L_JW_ | 10 | B,,“ ) w__l_.l_g»/l_ _B_S___
SVOA ,:,SW82,7OC PYHENE S §CVNCV17]§7VZQ@_Q'WONMGRE S5244366"10"RE WQM 10 U 10 _MR ugh ‘HEW )
VOA SwW8260_B__~1_1_2_2I'ETRACHLORMOETHANE CNC144 [706GWO001M8 §246477*14 WG 5 U 5 B UJ ug/l QQ -
Vp__A o ;SWBZGOB :1,2,3-Trichlor0tJ_gQ:zgpe CNC144 |706GWO01MSB S246477"14 WG 5 U 5 UJ ug/l QC
TVOA o SW8260B B 1,2»DICHLOHO§VE_N_ZENE o CNC118 |706GWO001M6 §244366*10 ] WG 4.6 J E_m U ug/ E_iE i
V_O_A_ o VSW82BOB . 2-Chloroethyl vir])(lﬂqtrl'}gl‘ o CNC118 |706GWO01M6 5244366*10 WG 10 U 10 ud ugh cC
VOA  |SW8260B _|2-HEXANONE o . _loNc144 i708GWoOIMB  (S246477°14 . WG | 10 | U i 10 ! UJ | ugh | CC
VOA  SW82608  'ACETONE __ CNC118 |706GWO0TMS _|S244366°10 we | 12 | = | 12 ; J | ugl | BS
VOA SW82608  ACETONE CNC129 706GWOOIM7  '$245045'1 | WG | 10 U | 10 | UJ ! ugl | IOCC
VoA SW82608  ACETONE CNC144 708GWO0IME  S246477°14  © WG = 10 ' U | 10 - UJ - ugl | CC
VOA  Sws2608  BROMOMETHANE ~  GONC118 706GWOOMS  S244366™10 | WG | 10 | U | 10 | UJ | ugh | BS
VOA  SW8260B  [TRICHLOROETHYLENE(TCE)  |CNC144 706GWO0IM8  |S246477°14 WG | 05 | JB | 5 | U | ugp | BL_
'VOA e SW8260B i;Vinylmqﬁc;g;avtreyw o - “MépNC129 706GWO01M7 §245045*1 WG b 10 u 10 uJ ug/l CcC
EVOA o SW8260B _jVinyI acetate o o iCNC144 706GWO01M8 S§246477*14 XVG 10 U 10 uJ ug/t cC

Page 4 of 4



()

P _ :
I
CH2M HILL Ghain of Custody/ Laboratory Analysis Form COC Tracking #: ZG008-032602-01 page 10f3 - J
ra -
ﬂmm ST Site Namez ' E 2 E E Lab Batch/SDG:
Charteston Navy Complex Zooe G, SWMYU 8 and AOC §36 and 637 ﬁ 3 §g 2 2 ' o5
Project Rumber: - 158814.PM.04 [ TAT: 14 day paciage _ .._§ s 18] - e (AL
Project Manager: [GAGeve . 4 5\s|8 A/ 6
Addrees: aav: 3011 SW Wiitiston Rd., Gainesvills, FL 32605 g E E = &
ATL: 115 Perimeter Centr Place NE, Suile 700, Atiarta, GA 303461278 EISIS g £l € lye &7
Send Report To: see last page of COC [E9%:] CNG format g - % Ble
. . _ Sample Dats R Time. - s g % e é :i- 2
Sampie ID Statlon ID Description in| €nd Collectad Mattx | » | £ 2 SIGic|R Comments
08GWO0IM] GODSGWOO! coorcwear | . | _ WG X X
0BGW002M!1 GOOSGWO02 GOOSGWO02 | ' . WG X X
0BGWOD3IMI &~ GOOBGWOO3 |  Goosowaes ‘13/24let -pito | WG 2] X X
OBHWOO3MI I~ GOOSGWO003 GOOSGWOO3 »/29/ev it | WG [Z | X X
OSGWOMMI L1~ COOBGWO04 |  cooscwoos 3iti/fer logrs | WG |2-] x X
OBGWOOSM! GODEGW0IS GOOBGWOQS : wG X X
08GWOOSM 1 CO0SGWO06 | coosawbos | | |- _’%wc X X
370W00IMI 1" G637TGWO0I |  as3rawoas lmpfor +SES¥TWG |2 | X X
3IGWO03MI +" G637GW003 ‘G637aWO03 , : 2 v | WO |Z2] x| X
IGWOOIMIMS 47 G637GW003 |  Gs37GwWoms | 3eatar p205 [ WGLT ] X X Jus
IGWO0IMISD 1~ G637GW003 |  c6a7GwWoo3 1 [ Mwer e [WG[L] X X D
ISGWO2AM! «1” GFDSGWO2A ‘| Grosawoza re/25i82  J§ @ wo |21 x X
DSGW02CML &] GFDSGWO02C | GrDSGWo2C Jsppter g3y lwale| x X
OSGW0ICM1 LA . GFDSGW03C | GrDSGWORC 3/téloz 1798 | WG |2 X X
ISGWOSBM1 /Y GFDSGWOSB | GPOSGWosH 3lr§fo2 fovs| WG X X
I6GWIRIML —  G636GW001 G636CW00) aj2flot t625 | WGiL § X
3I7GWORMI —+  G637GW002 G6ITGWON2, 3119/02  yprol wG [ 1] x
I8GWO0IMI ~| G638GW001 | gessowoor 3fglez o fWGIE | X
ISHW0CIMI T G638GW00L GE38GWO0L 13/2¢fo2z esre [ WG |2 ] X
>sowmm1~ GFDSGWOIE | GFDSGWOLE 3aifop fess | WG]! | X L

598y )@ﬂd—\ W Ul .

DawTme ~ /25/02

ouwmme 3 }25/02

R
¥

nai Sampien: P‘-—m—n 6,%# [5C
%d By Lab . Dabe/Tyie Palinguished by: Dst/Time

“By - : - DawThne Shlpped Via: UPS FEIB? Hand Cther Tracking#:

7 T : ' Temperature:

T s

Recefot Exceptions:




'S 3

CH2M HILL Chain of Custody/ Laboratory Analysis Form

- g ———— L aas e

" coc Tracking #: 2G008-032602-01 page20f3

. Shipped Via: UPS @ Hand Ot

Temperature:

{aboratory: STL 1 a 1, a ' '
Froject Name: 7 Sita Name: o 2 Lab Batch/SDG:
Charleston Navy Complex L 8 g § g g :
Projact Rumber: 158614.PM.04 [AT 14 day package 25| ¢ ;§ : .
Project Manager: | QALevei: a ~| =1
Address: . . E a8 3
GNV: 3011 SW Wiliston Rd., Gainesvifle, FL 32605 ela |kl )
ATL: 115 Perimeter Center Place NE, Sulte 700, Atlania, GA 30346-1278 H EIES g - [ @
Send Repari To: see last page of COC ]EDD: CNC jormat % .§ .s 4 E, 13
| Sample Do Date & Timg _ |5 g E 2 é & é
Sampis 10 Station 1D Description {Begin| Ena . Colected marix! w | £ l2loiold|& Comments
653GWO0IMI . |  H653IGW003 H6S3GW003 ' WG X - : ‘
FDSGW02DM 1 GFDSGWO02D GFDSGWU2D ' WG X
F06GWO0IML ~4 GF06GWOOL GI06GW001 Tlgadoz as¥o WG| 1] X |
706GWO0IMIMS H GT06GWO01 GI06GWD01 =fggtor (50| WGy | X T MS
F06GWO0IMISD T G706GW00! | Grosawoot 2/1aldv sl we [ [ x R [mso
Cl6GWOOSM! . GCI6GWO005 | GCNC16-MWos Rrefoe. Mol WG [ | X )
009GWO18MI HO09GWO}8 HOQIGWO ) 8 : - . WG X
GDGGWO00IM! —{.GGDGGW00! | Gapcewoal 7. t9.0A w0l wg | | x|
008GSPCIMI  +— GOOSGSPO1 Vertical Fipe 01 g-19. vz S0 | WG] X [
CO8HSPOIMI  +— GOOSGSPO! Vertical Pipe O1 3-29-c1 g0 [ WG | X
008GSPO6M! |- GOOSGSPOS | Vertical Pipe 06 7.29-c+ ¥ WGl | X
008GSPOOMI T~ GOOBGSPOS Yertical Pipe 09 31402 o | WG I X
008GSPI4M! |~ GOOSGSP14 | Vertical Pipe 14 3igfee (00 (WG Fx | |-
008GSP18MI —t— GOOBGSP18 | Vertica Pipe 18 3/29/0z fozal WG4 [ x| b 4
Q0SGSPOIMI # | GOOSGSPOY [ Vertical Pipe 08f 3j24pt /devi oL |3 X [ X[ x| xiXx LNAPL
008GSP1 1M1 e GO0SGSPL ] Yertical Pipe 11 Tlraiert /¥ | OL | X X X X1 X LNAP).,
Q0BEWO00IMI GOOSEW00i 3 {29102 ww| WQ |2 | X x| £81
D0REWO02MI GOOSEW002 | wQ|2] x - X - {en2
vawtme 3/ 25/03 _ [§ 0 Relpieneavy: by t!ij OmwTime =5/ 28 /02
B '22 4
DainTime Redinguished by: Data/Time
BataTire her Tracking#:___

i
i3




H
i

Metals (SW6010B)
CNC Blandard metals §st

Flngerprint
Fingerprint Analysis {L.e, carbon chaln range C5-C36 with description)

STL

5102 LaRoche Ave
Savannah, GA 31404
912-354-7858

N;I;‘!ﬂx'.‘sz HILL Chain of Custody/ Laborafory Analysis Fon!"

COC Tracking #: 20008-0326(( ' page3ofd

Reports
Herb Keyw/GNYV - 1 hardcopy, 1 CD

Torn Beisel/ATL - 1 CD
Brian Crawford/JAJ -1 CD

Herb Kelly

3011 SW Williston Rd
Gainesville, FL. 32608

Ph: (352) 335 - 5877 ex!.2572
Fax: (352) 271 - 4811

Tom Baisel

115 Porimeter Center Placs NE, Suite 700
Attanta, GA 30346-1278

Ph: {(770) 604 - 0182 ext.387

Fax: (770) 604 - 9183

JAJones - Brian Crawford and Jed Heames
CH2M-Jones, LL.C

Charfaston Naval Complex

1849 Avenua F

North Charlaston, SC 29405

Racaipt Exceptions.



cnzn( "L Chain of Custody/ Laboratory Analysis Form

COC Tracking & 2ZH009-060602-01 page(—'\f‘:i

aboratory: STL )
roject Name: Sits Name: 3 é 2 Lab Batch/SDG:
- Charleston Navy Complex Zone H, SWMU 8 5 3 A 5 o
Project Number: 158814.PM.04 TAT: swndard = ¥ 28] &} 8 CAC//E
Project Manager: Tom Baisel/ATL ovel: Leve! 3 &
Address: can» 311 SW Williston Rd., Geinesville, FL. 32605 I E ae E .
ATL: 115 Perimater Center Place NE, Sufte 700, Atiania, GA 30346-1278 £, § R
Send AsporiTo: 560 last page of COC [EOP:|  CNC format g clg|® §
' Dapth " Dete & Time $ E é‘ g -

Sample 1D Sampie Description Begin| End Coliscted Motrt | = j:' S| & 'ﬁ':’ Comments
009GWODIM6 - HOO9SGW00! WG X | x| x!|x 5 -
00SGWOMMG HO09GWO04 WG X! x| x| x M&_'
00SGWOI3MS6 *~ HO09GWO13 wo [P x| x| x| x
00SHWOLIME— HOO9GWO13 WG x| x| x| x RCBAH

__ 009GWOL4ME HOOSGWO14 wao f x I x| x| x
00SGWO02LM6 HO09GWOz1 12-0L/7630 | WG x| x| x| x
GOIHWO2 I M6 HOOSGWO021 ~($02 /7038 | WG Fl x| x| x| x
D09GW(24M6 HOOIGW024 Evtoz/mys (W lF]l x [ x| x| x
008GWOOIMS T GODEGWO0! !‘.z/-oz/”jo wa PRl x| x| x| x
Q0BGWO04MS6 GO0BGWO04 b-ze-otrorS wa Pl x T x| x| x
OORCIOADME- S0086IW0AD VR Y % m@
008GWO0SM6 ~T  GOOSGWODS wo [ x [ x| x| x I
536GW001M6 G636GWO01 wo 2l x| x| x| x
706GWO0I M6 G706GW001 WG X | x| x| x
009GW00SM6 HIOOGWO08 WG |[F] X1 X | X ]| X
D0SGWODSM6 HO09GWO0S we |l x| x§ x| x
[ —HOWWTRGE [ M2 TOWHT 3 2% T Prodie of
009GWO1DM6 HOOOGWO1D 2 9-d2/7663| WG x| x| x| x
009GWOSDMS HOOYGWOSD F. 12-02/rss8\wa [2] x 1 x| x [ x
__D09GWOSDMS HOO9GWOSD é-20-~02/173S| WG | E| x I X [ XX
Sampled By s Lo Date'Time € = - w\ Dute/Tima &= 2 é:“.
Acklitional Sarmplers: G D a c 71 'ms __A, Lroires '
RecavedByLay ~ DateiTime Relinguished by: Date/Tima
Raceived By: OatolTime Shipped Via: UPS FedEx Hand Other Tracking#:
Remarks. Tempecature:

Fly 7/%{ .
()

Receipt Excaptions:

P
e



CH?( ,.L Chain of Custody/ Laboratory Analysis Form COC Tracking 4: ZH009-060602-01 p-ag{ i3

Labdratory: . STL ] I
Praject Name: - _ Site Nawne: 3 é g ! ab Batch/SDG:
- Charleston Navy Complex __Zone H, SWMU 9 _5_ E 5 b g
Project Number: 158814.PM.04 TAT: standard <81a?l o [ 9
Project Manager: Tom Beisel/ATL Level: Level 3 ~| T
Address: .y 3011 SW Williston Rd., Gainesville, FL. 32606 E 2 é
ATL: 115 Perimsler Contor Place NE. Sulte 700, Atlanta, GA 30348-1278 £ g ';' 3
Send Report To: see las) page of COC [EDD:}  CNC format % 2 a % i
' Date & Tre g 3818
. Sample ID Sample Description Gagin| Ena Gollectad Metrix E £|8 & 2 Comments
 D09GWOIDMG T, HOOOGWO2D k-20-0z/revd WG | I X | X | x| X e LF
009GWO7DM6 ] HO0SGWOTD g-rp-o2 /7530 WG |7 x| x | x| x
009 Hvhe—t————HO09EWa3 - S * A frsws? MOT 4
009GWOITM6MS | HO09GWO31 C-rp.02/try9s WG [ 7] x | x | x| x s o2y
009GWGHAMESD 4 HO09GWO31 cv9o2 /s | wo 2| x | x| x| x Y
009EWO00IM6 1 HOOSEW00! C-20-02 /o092l WQ [ 7] x | x | x [ x les
0OTWOOIME -1 HOOSTWOGL Sopoied | WQ (2 X s
Sampied By . Ve see v fotbn Lew. Date/Time ' Refinguished by: DatarTima
Addiionat Sampiers: 2 Deag T.Dess A- SO he s
Rgcetved By Lab, . Data/Time Ratinquished by. Daln/Time
Recaivad By: Date/Time Shipped Via: UPS FedEx Hand Other Tracking#:

Romarks: T ature:
Receipt Exceptions: 4




P

crm( LL Chain of Custody/ Laborafory Analysis Form

g
-

vOCs

fall CNG VOC list”

SvOCs

tull CNC SVOC list

.

COGC Tracking #: ZMOUS-OBUGUZ-UT

0

Herb Kelly/GNV - 1 hardcopy, 1 CD
Tom Beisel/ATL -1 CD

Brian Crawford/iJAJ -1 CD

Herb Kelly

3011 SW Willlaton Rd
Gainesville, FL 32608

Ph: (352) 335 - 5877 ext.2572
Fax: (352) 271 - 4811

- Tom Beisel

115 Perimeter Center Place NE, Suite 700
Atlanta, GA 30346-1278

Ph: (770) 604 - 8182 ext.367

Fax: (770) 604 - 9183

JAJones - Brian Crawford and Jed Heames

CH2M-Janas, LLC
h 1
grrlfzs:a\::g:e Ave. Charleston Naval Complax
Savannah, GA 31404 :«Mgh‘g? n:e tim SC 294
o 354.7858 ort srigston, 05
Receipt Exceptions:
{

page ot d




O A

CH2M HILL Chain of Custody/ Laboratory Analysis Form COC Trecking #: ZHO09-060602-02 page 1 of2 .
=
Laboratory: STL Tallah v
}Pro}oe\hl:rrne: et Site Nams: § Lab Batch/8DG:
Charleaton Navy Complex Zone H, SWNLU 9 r 3 Z 3
Project Humber: 158814.PM.04 TAT: ancand X W2/L7~ )
Project Manager: Tom Beisel/ATL _ Lovel: _levels 7202453
Address: Gy: 3011 SW Willston Rel,, Galnowvils, FL 32805 [ 1 -
ATL: 115 Perimeter Center Place NE, Sulte 700, Atianta, (3A S0348-1278 212 g
Send Report Ta: see last page of COC [200:[ NG format % £ =
Dzto & ‘Thwe
5 E‘ Comments | ©
Sampis ID Sample Description Begin| End Collscted Mtrix | dx F'
00IGWO13M6 — BO0IGWO13 2] wa | /2] x Lcrh |
0DBGWOOIMG /] GOOBGWOQ1 -2/-02f /e | WG X o ‘EE
ODBGW004M6 GDOSGWDD4 -20) 0 /S | WG p.3 SHene¥e?P
O0BGWOOSMSG GOOBEWO0S 2o waiJ )X _Gunglete. | L%
636GWO0IM6 G636GW00] ~20~0Z /¢ walf | x - u
F06GWO0IMSG - GTI5GWO01 26 /#36 (WS 1) | X
(OIEWO00IMS < HOOSEW001 -2l wQlZ [ x EB
8
&
wn
sty Sngreauss Olinscer Duta'Tive € - 20 f = 27 ~02 Rlagdshod by vatin £-2/-82/ 7400
Ausitonat samgierez DegC , Io Do . J7phke § S
Received By Lab: (S @Ad_&,ﬁ. Duetine 4 /22for ©OFSD ~ Falnmishedbr Dala/Time N
Beoeived By: DatefTime Shipped Vla: UPS FedEx Hand Other Tracking#:
Remarks:_ TAOLS™ Temperalure: £

Rereaint Bxrantions:



+ - ¥ 2MHILL Chain of Custody/ Laboratory Analysis Form ( COC Tracking # 2G706-070202:01 ( a1of2
P |

[Lavorstory: STL Savannah ]
{Project Kame: Sits Name: 2 ! g Lab Batch/SDG:
<. 7 Charleston Navy Compiex . Zone H, AOC 708 Em E |3 é i
" Project Number: 158814.PM.04 TAT: standard el : CHE/ZG
Project Wanager: Yo Beigel/ATL Lavel: Levei 3 -1 8
Address: Grvv: 3011 SW Wiliston Ad, Gaineavitie, FL_32605 i 28 -
ATL: 115 Parimeter Center Place NE, Suito 700, Atlama, GA 30846-1278 § §
Sand Report To: sae last page of COC EDD:|  CNC format % 152 i
Dats & Time s g g g E
Sampls D Sample Description Begin| End Collected Matrix | w > | & Comments
TO6GWOOIM7 51 GIO6GWOO! | |} 7@ 2o | WG |7l x| x [ x| x CChF SX5
T06EW00IM7 A~ GTOGEW001 ERNRN 20 W7l x [ x| x| x B
706TWO0IM7 o { GT06TWO00I T |prereosy wQ | =2 X 8

sumpwony St E7Jcr vowtme 7/77/02 & (220  nevasma Da/rime 7/27!?%?0

Additional Samplers:
Receivad By Lab: Dale/Time Refinquished by: Date/Time
Recsivad By DawTime Shipped Via: UPS FedEx Hand COther Tracking#:
Ramarks. Temperaturs:

2 jlpt Exceptions: JZ P4 7/ 3¢ ) Y



s - *{ M HILL Chain of Custody/ Laboratory Anatysis Form | | COC Tracking #: 2G706-070202-01 { ,52012

Eeports

- Herb Kelly/GNV - 1 hardcopy, 1 CD

full CNC VO list Tom BeL;yeIIATL -1CD >
Brian Grawford/JAJ - 1 CD

SVOCs

full CNC SVOC list
Herb Kelly
3011 SW Williston Rd
Gainasville, FL. 32608
Ph: (352) 335 - 5877 ext.2572
Fax: (352) 271 - 4811

" Tom Beisel
115 Perimater Contor Place NE, Sulte 700
Atlanta, GA 30348-1278
Ph: (770) 604 - 9182 ext.367
Fax: (770) 604 - 9183

JAJones - Brian Crawford and Jed Heames
CH2M-Jonas, LLC
STL Savannah Charleston Naval Complex
5102 LaRoche Ave. 1849 Avenue F
Savannah, GA 31404 North Charleston, SC 28405
912-354-7858

Receipt Exceptions:




Ci YHILL Chain of Custody! Laborstory Analysis Form D © COC Tracking #: ZG706-07020202 pi Yol 2

Lsboratory: STL Tallahassoo .
Project Name: |t Neme: 3 Lab Baich/SDG:
Charleston Navy Complax Zons H, AQC 706 hrt ‘
Project Numbar: 158814.PM.04 TAT: standard by | e [32
Project Manager: Tom Beisel/ATL ovel: Level 3 '

Addrass: aNv: 3011 SW Williston Rd., Gainesvitle, FL._32606
ATL: 115 Perimeter Centor Place NE, Suite 700, Atlarta, GA 30346-1278

HE
Send Report To: see last page of COC |EDD:|  GNC format g i
h Oste 3 Time %
Sampie ID Sample Description End Collected Matrtx | & E Comments
7060WO0IM? 7 G706GW001 1 1 (2hzatne® yeo | we |/} x
TOSEWO0IMT _/ G706EW001 1/ 5 @pzolwel/] x ER
7 A
S lE

Sampled By fm é/ [g‘ DateTIrme ‘7'/';’1/22 Q 1E20  Reingishad by C _M_% Qamim 7/;’5:/4'2' @J@

Addtional Samplers;

Reoaived By Laty: DatevTime Ralinquishsd by Diate/Tirne
Recelved By: DeterTime ' : Shipped Via; UPS FedEx Hand Other Tracking#:
Ramarks:

Temparature;

Receipt Exceptions: 42? 7/ 30 ‘ . .



CH{ #iLL Chain of Custody/ Laboratory Anelysis Form 3 COC Tracking #: ZQ706-070202-02 JIALE

g , Reports

Herb Kelly/GNY - 1 hardeopy, 1 CD
Tom Belsel/ATL - 1 CD

Brian CrawfordiJAJ - 1 CD

Herb Kelly

3011 SW Wiliiston Rd
Galnesvitle, FL 32608

Ph: {352) 335 - 5877 ext.2572
Fax: (352} 271 - 4811

Tom Beised

115 Perimeter Conter Place NE, Suite 700
Atlanta, GA 30346-1278

Ph: (770) 604 - 9182 ext.367

Fax: {770) 804 - 9183

JAJones - Brian Crawford and Jed Heames

STL Tallahasse CH2M-Jones, LLC

2848 Industrial Plaza Drive _ Charleston Naval Complex
Tallahasses, FL 32301 1849 Avenve F
850-878-3994 North Charleston, SC 28405

Raceipt Exceptions:




CH2M HILL Chain of Custody/ Laboratory Analysis Form

D,

COC Tracking #: “H02S J30602-01 page 1 o;)a

lLaboratory: STL " ; '
Project Nama: Site Name: ‘ . -} g g % . lLab Batch/SDG:
Charleston Navy Complex Zone H, SWMU 8 B |2y CNCIY
Project Number: 158814.PM.04 TAT: standard_ o2 w28 CNCIYS
Project Manager: Tom Belsel/ATL Laval; Level 3 | &
Address: GNy: 3011 SW Williston Rd., Gainesvills, FL_32605 @ g | &
ATL: 115 Paerimetar Canter Place NE, Suite 700, Atlanta, GA 30346-1278 .g ‘ o ; §
Send Report To: see last page of COC IEDD: . CNC format % ' ?n_, , % 3
Depth Data & Time o § 8 _ p :
Sample ID Sample Description Begin| End 1’ Colleciad | Matrix : S5 E’é, Comments
) 009GWO00IM7 v HO0SGWO001 Gy~ 1335 WG | i x | x 1 x N
009GW004M7 / _HO09GW004 4 113ed8lg——towere | WG .| [ x| x| x o
009GWOL3M7 V| HO09GWO13 /9 1500 | WG |4 x [ x] x
00SHWO13MT V| - HOOSGWO13 /9 505 | WG| b x | x ! x 0
00SGWOL4M7 / "HO09GWO14 dq 435 [ wa e X | X | x| B ~
009GW021M7 / HOOSGWO21 G9 (520 | WG (s L x [ x| X heRe
009HWO21M7T v HO0SGW021 aq /530 WG ||, X | x| x T
009GW024M7 v HO09GW024 Cle e WG |l X1 x| x
008GW001M7 v/ GOO8GWOO1 ¥¢ _ s2/< | WG & X 1 x| x
008GW004M7 v/ GOOBGWO04 /5 220 | WG |& x | x| x
008GWO4DM7 v/ GO0SGWO4D - slq , phdsre | WG x| x| x N
008GWO05M7 y | GO0BGWO00S 914 e | WG | x | x| x |
636GWO0IMT / G636GW001 /9 jere (WG| 6 x | x| x o
706GW001M7 v _ G706GW001 /¢ oL | WG lg X | X | x ;
009GW008M7 v HO09GWO08 2/9 900 | WG| £ x | x| x _
i 009GWO005M7 HO09GW005 de sy | WG | x | x| x i ]
121GW001M7 HI21GW001 e Al W8 e D Now Sanprs / Free Prdet
M 009GWOLDMT ¢ HO09GWO1D 4l 30w | WG4 X [ x| % h
| 009GWOSDM? v/ HO09GWOSD Al 1630 | WG i X | X | % N
a 009GWOBDM7 v HO09GWO08D g/ swac | WG|, X | X[ N
sampiedBy. P\ ydre (Nt Dare/Timq/é_ ,. 9’/ M 2 Relinguishad by, ate/Time 5 /¢ -&2 //L?;‘Z?
Additional Samplers: 3 (. -
Recsivad By Lab: J W Date/Time Relinguished by: i DatefTime
Received By: Data/Time Shipped Via: UPS FedEx i 1d QU.ar Tracking#:
Remarks: mp bq,, —53-a3 Tenmperature:
[ mnmint Eunmntinmn 09202

ST



JHY
4S
) 1

- 145
45

~

S :
. L} - .
ur}éM HILL Chain of Custody/ Laboratory Analysis Form

¥

COC Tracking # 7H033-090602-01 page 2 ot 3

Laboratory: STL ‘ . - 3 .
Project Name: Site Name: @ é o % {ab Batch/SDG:
Chatlesion Navy Complex Zone H, SWMU 3 '5 3 g wi
Project Number: 158814.PM.04 TAT: standard a2l & 1.2
-Project Manager: " Tom BaiselVATL Level: ‘ Leval 3 = g .
Address: GNv: 3011 SW Williston Rd., Gainesville, FL_32605 g g S ..
ATL: 115 Perimeter Center Place NE, Suite 700, Atlanta, GA 30346-1278 £ «Q = S
- a = | 5
Send Report To: see las! page of COC |EDD:| - CNC format € o | Tl =
Depth Dats & Time g é 8 ::;: :

‘Sample ID Sample Description Bogin| End | - Collected Maulx | ‘s 2l le ' ’ Comments
009GW02DM7 Y HO09GWO2D T oo WG | (o X | x| } .
009GWO7TDM? V' HO09GWOTD “lg__ bgsT wG !, X | x| % |[e—p— Ne Flrgocdme,
009GWO31M7 v~ HOO9GWO31 (. 1110 WG I X | x| x N

-00IEWOTEMIME—|————HO0OE WOt WG M NN e S AMPIEA ——M5—
-009GWOIIMISD HO09GWO31 ' X ——Mse-
009EWO0IMT V] HOO9EW001 s jaeo wQ |l X | X | X - |EB1
009TWO0IM7 v/ HO09TWOO!' 8 sopphiee | WQ X . s
—QO9EWOO4M I —————HOOPEW004 WQ X[ X NTY ColCaTAYD ~———fE8e—
- , >
‘;A‘J 5 (4 m'ﬂ / 'VY
. r, “1 ﬂ‘fn’
T LU
i
i
i
sampedsy  Preodings O (urry Date/Time Refinquished by: Date/Time
Additonal Sainplers: 2 C—
Recsived By Lab: % A, Date/Time Relinquished by: Dale/Time
— F oo 7 .
Received By: Date/Time Shipped Via: U5 FedEx . ad Ciler Tracking#:
Remarks: '

Temperature:

Drnnint Evunantinms:

G YN T



D,

L?'le HILL Chaln of Custody/ Laboratory Analysis Form COC Tracking #: ZHOZu-3 30602-01 page 3 og

VOCs Reports

full CNC VOC list ' Herb Kelly/GNV - 1 hardzopy, + CD
Tom Beisel/ATL - 1 CD

SVOCs Brian Crawford/dAl -1 CD

fuli CNC SVOC list

Herb Kelly

3011 SW Williston Rd
Gainesville, FL. 22€08

Ph: (352) 335 - 5877 ext.2572
Fax: (352) 271 - 4311

Tom Beisel

115 Perimeter Center Place M. Suite 700
Atlanta, GA 30346-1278

Ph: (770) 604 - 9182 ext.367

Fax: (770) 604 - 9183

‘ - ' JAJonés - Brian Crawford and . :d Heamnes
STL Savannah - CH2M-Jones, LLC

5102 LaRoche Ave, < Charleston Naval Complex
Savannah, GA 31404 ' ) 1849 Avenue F »
912-354-7858 North Charleston, SC 28405

Raraint Fyvrantinne: g ) L‘ (o L\w?
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Surlace Soil -Hypothetical Future Industriat Worker Carcinogenic Scenario
AOC 706, Zone G, CNC

Rl

_ Ingestion rmal Inhalation
Units Chemical WOE SFo SFd SFi RME DE ABS CDI ELCR col ELCR CDI ELCR
MG/KG Aluminum na na 1.36E+04 1.00E-01 0.001 2.37E-03 3.81E-06 7.18E-07
MG/KG Antimony D na na 3.27E+00 2.00E-02 0.001 S5.71E-07 9.18E-10 1.73E-10
MG/KG Arsenic A 1.50E+00 3.66E+00 1.51E+01 1.68E+01 4.10E-01 0.03 2.93E-06 4.4E-06 1.41E-07 S5.2E-07 B8.89E-10 1.3E-08
MG/KG Cadmium na na 1.73E+00 1.00E-02 0.01 3.03E-07 4.87E-09 9.18E-11
MG/KG Copper na na 3.27E+02 3.00E-01 0.001 5.71E-05 9.18E-08 1.73E-08
MG/KG Lead na na 1.25€+02 1.50E-01 0.001 2.1BE-05 3.51E-08 6.62E-09
MG/KG Thallium na na 5.47€-01 1.50E-01 0.15 8.56E-08 2,30E-08 2.90E-11
MG/KG Vanadium na na 3.76E+01 3.10E-01 0.001 8.58E-06 1.08E-08 1.99E-09
MG/KG TEQs 1.50E+05 3.00E+05 1.50E+05 1.42E-05 5.00E-01 0.5 2.48E-12 3.7E-07 1.99E-12 €.0E-07 7.52E-16 1.1E-10
Total Risk 4.8E-06 1.1E-06 1E-08
Total Rigk = 5.9E-06
Notes:

WOE = Weight of Evidence, CDI = Chronic Daily intake; RME = Reasonable Maximum Exposure Concentration; EL.CR = Excess Lifetime Cancer Exposure
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Surface Soil -Hypothetical Future Industrial Worker Non-carcinogenic Scenario
AQC 706, Zone G, CNC

_ _ _ _ Ingestion Dermal Inhalation
Units Chemical WOE RfDo RiDd RfDI RME DE ABS COI HGQ [o]a]] HGQ CDI HG
MG/KG Aluminum 1.00E+00 1.00E-01 1.00E-03 1.38E+04 1.00E-01 0.001 6.84E-08 6.6E-03 1.07E-05 1.1E-04 2.01E-08 2.0E-03
MG/KG Antimony D 4.00E-04 8.00E-06 na 3.27E+00 2.00E-02 0.001 1.80E-08 4.0E-03 2.57£-09 3.2E-04 4.85E-10
MG/KG Arsenic A 3.00E-04 1,23E-04 na 1.68E+01 4.10E-01 0.03 8.21E-06 2.7E-02 3.96E-07 3.2E-03 2.48E-09
MG/KG Cadmium 5.00E-04 5.00E-06 na 1.73E+00 1.00E-02 0.01 8.49E-07 1.7E-03 1.36E-08 2.7E-03 2.57E-10
MG/KG Copper 3.70E-02 1.11E-02 na 3.27E402 3.00E-01 0.001 1.60E-04 4.3E-03 2.57E-07 2.3E-05 4.85E-08
MG/KG Lead na na 1.25E+02 1.50E-01 0.001 6.11E-05 9.83E-08 1,85E-08
MG/KG Thallium 6.60E-05 9,90E-06 na 5.47E-01 1.50E-01 0.15 2.68E-07 4.1E-03 6.45E-08 6.5E-03 8.11E-11
MG/KG Vanadium 7.00E-03 2.17E-03 na 3.76E+01 3.10E-01 0.001 1.84E-05 2.6E-03 2.96E-08 1.4E-05 5.58E-09
MG/KG TEQs na na 1.42E-05 5.00E-01 0.5 6.95E-12 5.58E-12 2.11E-15
Hazard Index 0.05 0.013 0.002
Total HI=  0.088
Notes: WOE = Weight of Evidence; CDI = Chronic Daily Intake: RME = Reasonableé Maximum Exposure Concentration; HQ = Hazard Quotient; H! = Hazard Index

Pagse 1 ot 1
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Surface Soll - Hypothetical Future On-Site Residential (Adult) Carcinogenic Scenarlo
AQC 706, Zone G, CNC

Tngestion Dermal Inhaiation
Units Chemical WOE SFo SFd SFi VFind RME DE ABS CDl,y FELCR _CDiy ELCR CDl,y ELCR
MG/KG Afurminum na na 1.36E+04 1.00E-01 0.001 2.13E-02 2.48E-06 - 3.02E-07
MG/KG Antimony D na na 3.27E+00 2.00E-02 0.001 5.12E-08 5.98E-10 7.27E-11
MG/KG Arsenic A 1.50E+00 3.66E+00 1.51E+01 1.68E+01 4.10E-01 0.03 2.63E-05 3.9E-05 9.21E-08 3.4E-07 3.73E-10 5.6E-08
MG/KG Cadmium na na 1.73E+00 1.00E-02 0.01 2.72E-06 3.17€-09 3.86E-11
MG/KG Copper na na 3.27E+02 3.00E-01 0.001 5.12E-04 5.98E-08 7.27E-0¢
MG/KG Lead na na 1.26E+02 1.5CE-01 0.001 1.96E-04 2.29E-08 2.78E-09
MG/KG Thallium na na 5.47E-01 1.50E-01 0.15 B8.58E-07 1.50E-08 1.22E-11
MG/KG Vanadivm na na 3. 76E+01 3.10E-01 0.001 5.89E-05 6.89E-09 8.37E-10Q
MG/KG TEQs 1.50E+05 3.00E+05 1.50E+05 1.42E-05 5.00E-01 0.5 2.22E-11 3.3E-06 1.30E-12 3.9E-07 3.16E-16 4.7E-11
Total Risk 4.3E-05 7.3E-07 5.7E-09
Total Risk = 4E-05
Notes: WOE = Waeight of Evidence; CD| = Chronic Daily Intake; RME = Reasonable Maximum Exposure Concentration;

ELCR = Excess Litetime Cancer Exposure
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Surface Sall - Hypothetical Future On-Site Residential (Adult) Non-carcinogenic Scenario
AQC 706, Zone G, CNC

Dermal Inhalation

Units Chemical WOE _RiDo RIDd RIDi RME DE ABS chl HO CDI HQ CDI HQ
MG/KG Aluminum 1,00E+00 1.00E-01 1.00E-03 1.36E+04 1.00E-D1 0.001 1.86E-02 0.0186 2.48E-06 0000025 4.70E-07 0.00047
MG/KG Antimony D 4.00E-04 8.00E-08 na 3.27E+00 2.00E-02 0.001 4.4BE-06 0.01120 5.98E-10 0.00007478 1.13E-10
MG/KG Arsenic A 3.00E-04 1.23E-04 na 1.68E+0%1 4.10E-01 0.03 230E-05 007664 9.21E-08 0.00075 5.81E-10
MG/KG Cadmium 5.00E-04 5.00E-06 na 1.73E+00 1.00E-02 0.01 2.38E-06 0.00475 3.17E-09 0.00063 6.00E-11
MG/KG Copper 3.70E-02 1.11E-02 na 3.27E+02 3.00E-01 0.001 4.48E-04 0.01210 5.98E-08 0.00001 1.13E-08
MG/KG Lead na na 1.25E+02 1.50E-01 0.00t 1.71E-04 2.29E-08 4.32E-09
MG/KG Thallium 6.60E-05 9.90E-06 na 5.47E-01 1,50E-01 0.15 7.49E-Q7 0.01135 1.50E-08 0.00152 1.89E-11
MG/KG Vanadium 7.00E-03 217E-08 na 3.76E+01 3.10E-01 0.001 5.16E-05 0.00737 6.89E-08 0.00000 1.30E-09
MG/KG TEQs na na 1.42E-05 5.00E-01 0.5 1.95E-11 1.30E-12 4.91E-16

Hazard Index 0.142 0.00301 0.00047

Total Hi= 0.145

Notes: WOE = Weight of Evidence; CDI = Chronic Daily Intake; RME = Reasonable Maximum Exposure Concentration; HQ = Hazard Quotient; HI = Hazard Index

Page 1 of 1
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Functional Unit 1 (SS65A) Surface Soll - Hypothetical Future On-Site Residentlal (Child) Non-carcinogenic Scenario
AOC 708, Zone G, CNC

Ingestion ] Inhalation

Units Chemical RfDo RfDd RIDI RME DE ABS _CDI HQ CDI HQ col HQ
MG/KG Aluminum 1.00E+00 1.00E-01 1.00E-03 1.36E+04 1.00£-01 0.004 1.74E-01 0.174 5.10E-05 0.00051 1.64E-06 0.0016
MG/KG Antimony 4,00E-04 8.00E-06 na 3.27E+00 2.00E-02 0.001 4.18E-05 0.1045 1.23E-08 0.0015356 3.96E-10
MG/KG Arsenic 3.00E-04 1.23E-04 na 1.68E+01 4.10E-01 0.03 2.15E-04 0.72 1.89E-06 0.0154 2.03E-09
MG/KG Cadmium 5.00E-04 5.00E-06 na 1.73E+00 1.00E-02 0.01 2.22E-05 0.04 6.52E-08 0.0130 2.1QE-10
MG/KG Copper 3.70€-02 1.11E-02 na 3.27E+02 3.00E-01 0.001 4,18E-03 0.11 1.23E-06 0.0001 3.96E-08
MG/KG Lead na na 1.25E+02 1.50E-01 0.001 1.60E-03 4.69E-07 1.51E-08
MG/KG Thallium 6.60E-05 9.90E-06 na 5.47€-01 1.50E-01 0.15 6.99E-06 0.1 3.08E-07 0.0311 6.62E-11
MG/KG Vanadium 7.00E-03 2.17E-03 na 3.76E+01 3.10E-01 0.001 4,.81E-04 0.07 1.41E-07 0.0001 4,56E-09
MG/KG TEQs na na 1.42E-05 5.00E-01 0.5 1.82E-10 2.67E-11 1.72E-15

Hazard Index 1.33 0.0618 0.0016

Total Hi= 1.39

Notes: WOE = Weight of Evidence; CDI = Chronic Daily Intake; RME = Reasonable Maximum Exposure Concentration; HQ = Hazard Quotient; H! = Hazard Index

Page 1 of1
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Site: AQOC 708

Media: subsurface soil

Units: mg/Kg

M Wax MR Max UCLo5 UCLssOCes

Chemical CASRN Samples Detects NonDetects FOD Detect Detect Avg Detect Mean nondetect nondetect W-Test t-Statistic  nomm H-statistic UCLS5 log nonparm  bootstrap
Surface Soil _ _

Alurninum 21 21 0 100% 4030 34500 10511 10511 0 [+] NONPARAMETRIC 1.726 1377488 2.09 13001 4960 13580
Antimony 21 1 10 52% 0.42 11.6 364 205 0.175 095 NONPARAMETRIC 1725 3.30 282 4.91 0.185 .27
Arsenic 21 21 0 100% 0.48 47.8 7.03 7.03 0 o] LOGNORMAL 1.725 1.2 .9 16.8 1.1 10.8
Chromlurn 21 21 0 100% 3.8 70.5 20.37 20.37 0 o] LOGNORMAL 1.725 27.82 2.3 3218 6.8 27.33
Cadmium 21 12 9 57% 0.07 8.3 1.15 0.69 Q.015 0.3 LOGNORMAL 1.728 1.45 3.31 1.73 0.025 1.43
Copper 21 21 0 100% 34 881 106.0 106.0 o] o] LOGNORMAL 1.728 186.76 3 326.9 75 183.5
lren 21 21 ¥ 100% 669 38200 9765 9768 0 Q0 LOGNORMAL 1.725 1423470 2.56 20217 2140 14082
Lead 21 21 0 100% 4.7 1300 124.9 124.9 0 0 LOGNORMAL 1.725 231.26 R 387.0 8.4 218.9
Manganase 21 21 0 100% 7. 575 1333 1333 Q 0 LOGNORMAL 1.725 197.22 292 345 18.9 184.8
Thailium 21 4 17 19% Q.52 1.8 1.18 0.38 0.1 033 NONPARAMETRIC 1.725 0.668 2.18 0.51 0.20 0.55
Vanadium 21 21 0 100% 4 §7.2 235 235 g 0 LOGNORMAL 1.725 33,18 2.43 37.64 5.30 33.39
Subsurtacs Soil -
Antimony 17 13 4 76% 1 82.4 17.42 13.41 0.18 0.85
Chromiurn 17 17 0 100% 5.3 177 52 52 0 0
Magnesium 17 17 Q 100% 273 8420 3047 3047 o] o
Manganase 17 17 o} 100% 9.5 561 275 275 0 [+
Mercury 17 14 3 82% 0.05 24 0.89 0.74 o 0.085
Thallium 17 13 4 76% 0.59 1.8 Q.98 0.78 017 0,255

Page 10f35
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Site: AOC 706

Media: surface soil
Units: mgKg
Chemical: Aluminum
CASRN:
STATISTICS
N 21
Detacts 21
FOD 100%
Mean of Detect 10511.429
Min of Detect 4030.0000
Max of Detect 34500.00
Best Estimate of Mean (arithmetic) 10511
Best Estimate of Mean (geometric) 8349.8
Nondetects at 1/2 DL YES
95% UPPER CONFIDENCE LIMITS FOR MEAN
UCLS5 Normal 13775.0
{-statistic 1.73
UCL95 Lognommal 13901.2
H-statistic 209
UCL95 Nonparametric 4960
UCL95 Bootstrap 13580
95% UPPER TOLERANCE INTERVAL
UTL9S Normal 25818.82664
coverage 95%
UTL95 Lognomal 26118.80278
coverage 95%
UTL95 Nonparametric 34500.00
coverage 95%
DISTRIBUTION TESTING
Population is best described as: NONPARAMETRIC
Wcmat 0716
Wi 0.897
Wa-o0s 0.908
Notes:

1. If population does not fit normal or lognormal distribution, check Q-Q plots and W-test values. The population may be close encugh to one of those distributions
2. For site data, if the selected UCL95 exceeds the Max Detect, the Max Detect should be chosen as the EPC.

3. Lognormal UCL or UTL values caculated for less than 30 samples may be widely inflated.

4. If there is >30% nondetection, it is generally impossible to caclulate a UTL or UCL with any leve! of confidence.
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Afuminum in Surface Soil
AOC 706, Zone G, CNC

Station Sample Date Concentration
D ID Collected {mg/Kg) __ Qualifier
G706SB002  7065B00201 08/30/96 9810 =
G706SB001  706SB00101 08/30/96 8170 =
G706SB007  706SBQC701 05/03/96 6180 =
G7065B004  7065B00401 09/03/96 4210 =
G7065B006  706SB00601 09/03/96 4960 =
G7065B010  706SB01001 09/04/96 7140 =
G7065SB0C8  706SB00S01 09/04/96 4030 =
G7065B003  7063B00301 09/09/96 6120 =
G7065B009  7065B00901 09/09/96 5760 =
G706SB005  706SB00S01 09/20/96 4360 =
G706SB011  7065B01101 07/27/99 23400 =
G7065B012  706SB01201 07/27/99 9510 =
G7065B018  706SB018T1 12/14/99 34500 =
G7065B014  706SB014T1 12/114/9% 13400 =
G7065B020  706SB020T1 12/14/99 12800 =
G70658019  7065B019T1 12/14/99 10300 =
G706S8016  706SB016T1 12/14/99 6740 =
G7065B015  706SBO15T1 12/14/99 31100 =
G7065B017  706SB017T1 12114/99 9180 =
G7065B022 706SB02201 01/26/00 4290 =
G70658021  708SB02101 01/26/00 4180 =




Site: AOC 706
Media: surface soil
Units: mg/Kg
Chemical: Antimony
CASRN:
STATISTICS
N 21
Detects 11
FCD 52%
Mean of Detect 3.63¢
Min of Detect 0.4200
Max of Detect 11.60
Best Estimate of Mean (arithmetic) 2.05
Best Estimate of Mean (geometric) 0.8
Nondetects at 1/2 DL YES
95% UPPER CONFIDENCE LIMITS FOR MEAN
UCLSS5 Normal 33
t-statistic 1.73
UCL95 Lognomal 49
H-statistic 292
UCL95 Nonparametric 0.185
UCLIS Bootstrap 3.27
95% UPPER TOLERANCE INTERVAL
UTL95 Normal 7.945022947
coverage 95%
UTL95 Lognormal 8.773968358
coverage 95%
UTLSS Nonparametric 11.60
coverage 95%
DISTRIBUTION TESTING
Population is best described as: NONPARAMETRIC
W oomal 0.609
Wiog 0.891
Wooos 0.908
Notes:

1. I population does not fit normal or lognormal distribution, check Q-Q plots and W-test values. The population may be close enough to one of those distributions
2. For site data, it the selected UCL95 exceeds the Max Detect, the Max Detect should be chosen as the EPC.

3. Lognormal UCL or UTL values caculated for less than 30 samples may be widely inflated.

4. it there is >90% nondetection, it is generally impossible to caclulate a UTL or UCL with any level of confidence.
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Antimony in Surface Soil
AQC 706, Zone G, CNC

Station Sample Date Concentration

1D 1D Collected Qualifier
G706SB002 7065800201 08/30/96 18 J
G7065B001 7065800101 08/30/96 0.68 uJ
G706SB007  7065B00701 09/03/96 0.37 u
(G7065B0C4 7065800401 00/03/96 0.37 U
G706SB006 7065800601 09/03/96 0.36 U
G706SB010  7065B01001 09/04/96 1 J
G7065B008 7065800801 09/04/96 0.35 u
G706SB003  706SB00301 09/09/96 0.68 J
G706SB009 7065800901 09/09/96 0.35 u
G706SB005  7065B00501 09/20/96 0.37 SN
G7065SB012 7085801201 07/27/99 1.9 uJ
G7065B011 7085801101 07/27/99 10.7 J
G7065B018  706SB0O18T1 12/14/99 57 J
G706SB014  70658014T1 12/14/99 42 J
G706SB020  7065B8020T1 12/14/99 11.6 J
G7065B019  706SB019T1 12/14/98 073 J
G706SB015  706SB0O15T1 12114199 18 J
G7065B017  706S8017T1 12/14/99 14 J
G70658016 706SB016T1 12/14/99 0.42 J
G7065B022 7065802201 01/26/60 0.64 U
G7065B021  706SB02101 01/26/00 0.54 8]




Site: AOC 706

Media: Surface soil
Units: mg/Kg
Chemical: Arsenic
CASRN:
STATISTICS
N 21
Detects 21
FOD 100%
Mean of Detect 7034
Min of Detect 0.4900
Max of Detect 47.60
Best Estimate of Mean (arithmetic) 7.03
Best Estimate of Mean (geomatric) 30
Nondetects at 1/2 DL YES
95% UPPER CONFIDENCE LIMITS FOR MEAN
UCL95 Normal 11.2
{-statistic 1.73
UCL95 Lognomnal 16.8
H-statistic 292
UCL95 Nonparametric 1.1
UCL 95 Boolstrap 10.8
95% UPPER TOLERANCE INTERVAL
UTL95 Normal 26.6
coverage 95%
UTLSS Lognormal 305
coverage 95%
UTL95 Nonparametric 47.60
coverage 95%
DISTRIBUTION TESTING
Population is best described as: LOGNORMAL
W omal 0.622
Wieo 0.951
Woooos 0.908
Notes:

1. If population does not fit normal or lognormal distribution, check Q-Q plots and W-test values. The population may be close enough 1o one of those distributions
2. For site data, if the selected UCL95 exceeds the Max Detect, the Max Detect should be chosen as the EPC.

3. Lognormal UCL or UTL values caculated for less than 30 samples may be widely inflated.

4. If there is >90% nondetection, it is generally impossible to caclulate a UTL or UCL with any level of confidence.
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Arsenic in Surface Soil
AOC 706, Zone G, CNC

Station Sample Date Concentration

1D (8] Collected (mgﬁg? Qualifier
G7065B002 706SB00201  08/30/96 28 J
G7065B001 706SB00101  08/30/96 24 J
G706SB007 706SBO0O701  09/03/96 12 J
G706SB004 7065B00401  09/0396 13 =
G706SB006 706SB00601  (3/03/96 0.75 J
G7065B010 706SBO1001  09/04/96 10.8 =
G706SB008 706SB00S01T 0996 0.49 J
G7065SB003 706SB00301  09/09/96 1 J
G7065B009 706SB00901  09/09/96 0.63 N
G7065B005 7065800501  09/20/96 16 =
G706SB011 7065801101  07/27/39 225 =
G7065B012 7065801201 07/27/99 99 =
G7065B018 7065BO18TT 12414199 18.1 =
G7065B014 7065B014T1  12/14/39 8 =
G706SB020 7085SB020T1  12/14/99 7 =
G7065B019 70658019T1  1214/99 11 =
G70658016 706SB016T1  12/14/39 0.54 J
G70658015 706580157t 12114/99 476 =
G706SB017 706SBO17Tt  12/14/9% 51 =
G7065B022 706SB02201  01/26/00 27 =
G7065B021 706SB02101  01/26/00 22 J




Site: AOC 706

Media: surface soil
Units: mg/Kg
Chemical: Chromium
CASRN:
STATISTICS
N 21
Detects 21
FOD 100%
Mean of Detect 20.371
Min of Detect 3.8000
Max of Detect 70.50
Best Estimate of Mean {arithmetic) 204
Best Estimate of Mean (geometric) 138
Nondetects at 1/2 DL YES
95% UPPER CONFIDENCE LIMITS FOR MEAN
UCLSS5 Normal 278
t-statistic 1.73
UCL95 Lognormal 322
H-statistic 2.3
UCL95 Nonparametric 66
UCL95 Bootstrap 27.3
i% UPPER TOLERANCE INTERVAL
UTL95 Normat 55.30927502
coverage 95%
UTLS5 Lognomal 65.69686636
coverage 95%
UTL9S Nonparametric 70.50
coverage 95%
DISTRIBUTION TESTING
Population is best described as: LOGNORMAL
W ool 0772
Wiog 0.947
W00 0.908
Notes:

1. If population does not fit normal or lognormal distribution, check Q-Q plots and W-test values. The population may be close enough to one of those distributions
2. For site data, if the selected UCL95 exceeds the Max Detect, the Max Detect should be chosen as the EPC.

3. Lognomal UCL or UTL values caculated for less than 30 samples may be widely inflated.

4. If there is >90% nondetection, it is generally impossible to caclulate a UTL or UCL with any level of confidence.
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Chromium in Surface Soil
AQC 706, Zone G, CNC

Station

1D
G7065B002
G7065BOM
G7065B007
G706SB004
G7065B006
G70658010
G7065B008
G70658003
G70658009
G7065B005
G70685BO11
G7065B012
G7065B018
Gr065B014
G7065B020
G706SB019
G706SB016
G706SB015
G7065B017
G7065B022
G70658021

Sample

D
7065B00201
T06SB00101
7065800701
706SB00401
7065B0060T
7065B01001
706SB00801
706SB00301
7065B00901
706SB00501
7065B01101
7065801201
7065801871
70658014T1
7065B020T1
7065B019T1
7065B016T1
T706SB015T1
706SBO17T1
706SB02201
7065802101

Date

Coliected

08/30/96
08/30/96
09/03/96
09/03/96
09/03/96
09/04/96
09/04/96
09/05/96
09/09/96
09/20/96
07/27/99
07/27/99
1214/99
12/14/99
12114/39
12/14/99
12/14/99
121499
12114199
01/26/00
01/26/00

Concentration
my

116
93
8.2
55
4.8
i5.9
38
62
66
48

56.1

229

705

27.2

415

123
87

59.5

145
23

14.9

Qualifier

o

W S H ounnn
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Site: AQC 706
Media: surface soil
Units: mg/Kg
Chemicai: Cadmium
CASAN:
STATISTICS
N 21
Detects 12
FOD 57%
Mean of Detect 1.145
Min of Detact 0.0700
Max of Detect 9.30
Best Estimate of Mean (arithmetic) 0.69
Best Estimate of Mean (geometric) 0.1
Nondetects at 1/2 DL YES
95% UPPER CONFIDENCE LIMITS FOR MEAN
UCL95 Normal 1.5
1-statistic 1.73
UCL95 Lognormal 1.7
H-statistic 3.31
LICL95 Nonparametric 0.025
UCLY5 Bootstrap 14
95% UPPER TOLERANCE INTERVAL
UTLSS Normal 4.269355539
coverage 95%
UTL9S Lognommal 2.389507584
coverage 95%
UTL9S Nonparametric 9.30
coverage 95%
DISTRIBUTION TESTING
Population is best described as: LOGNORMAL
Wieg 0.928
Wq-o00s 0.908

Notes:

1. It population does not fit normal or lognormal distribution, check Q-Q plots and W -test values. The population may be close enough 1o one of those distributions
2. For site data, if the selected UCL95 exceeds the Max Detect, the Max Detect should be chosen as the EPC.

3. Lognormal UCL or UTL values caculated for less than 30 samples may be widsly intlated.

4. It there is >30% nondetection, it is generally impossible to caclulate a UTL or UCL with any level of confidence.

o0t



Cadmium in Surtace Soil
AQC 706, Zone G, CNC

Station

10
G7065B002
G7065B001
G706SB007
G7063B004
G7065B006
G706SB010
G706SB008
GT06SB003
G7065B00%
G708SB005
G7065B011
G7065B012
G7065B018
G7065B014
G70658020
G7065B019
G7065B016
G706SB015
G7065B017
G7065B022
G7065B021

Sample
D

7065800201
706SB00101
7065800701
7065800401
7065800601
7065801001
7065800801
7065800301
7065B00901
706SB00501
706SB01101
706SB01201
706SBO18T1
7065B014T1
706SB020T1
706SB019T1
706SB016T1
706SB015T1
706SB017T1
706SB02201
7065B02101

Date
Collacted
0B/30/96
08&/30/96
09/03/96
09/03/96
09/03/96
09/04/96
09/04/96
09/09/96
09/09/96
09/20/96
07/27/99
07/27/99
12/14/99
12/14/99
12/14/99
12/14/99
12/14/99
1214/99
12/14/99
01/26/00
01/26/00

Concentration
T
9.3
0.23
0.13
0.15
0.07
0.27

Qualifier




Site: AOC 706

Media: surface soil
Units: mg/Kg
Chemical: Copper
CASRN:
STATISTICS
N 21
Detects 21
FOD 100%
Mean of Detect 106.048
Min of Detect 3.4000
Max of Detect 861.00
Best Estimate of Mean (arithmetic) 106.0
Best Estimate of Mean {geometric) 273
Nondetects at 1/2 DL YES
95% UPPER CONFIDENCE LIMITS FOR MEAN
UCL9S Nomnal 186.8
t-statistic 1.73
UCLA5 Lognormal 326.9
H-statistic 3N
UCLA5 Nonparametric 75
UCLI5 Bootstrap 183.5
95% UPPER TOLERANCE INTERVAL
UTL95 Normal 4846440629
coverage 95%
UTL95 Lognomal 466.8889318
ooverage 95%
UTL95 Nonparametric 861.00
coverage 95%

DISTRIBUTION TESTING

Population is best described as: LOGNORMAL
Weomai 0.530
Wieg 0.927
Weoo0s 0.908
Notes:

1. It population does not fit normal or lognormal distribution, check Q- plots and W-test values. The population may be close enough to one of those distributions
2. For site data, if the selected UCLS5 exceeds the Max Detect, the Max Detect should be chosen as the EPC.

3. Lognormal UCL or UTL values caculated for less than 30 samples may be widely inflated.

4. It there is »80% nondetection, it is generally impossible to caclulate a UTL or UCL with any levet of confidence.
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Copper in Surface Soil
AQC 706, Zone G, CNC

Station Sample Date Concentration

D D Collected (mg/Kg) _ Qualitier
G706SB002 7065800201 06/30/96 62.1 =
G706SB001  706SB00101 08/30/96 337 =
G706SB007 7065800701 09/03/96 48 =
G7065SB004  7065B00401 09/03/96 75 =
G7085B006  7065B00601 09/03/96 82 =
G706SB010 7065801001 09/04/96 30.7 =
G7065B008  7065B00801 09/04/96 57 =
G706SB003 7065800301 09/09/96 15.1 =
G7065SB002  706SB0O0Y01 09/09/96 4.7 =
G706SBD05  706SB00S01 09/20/96 6.1 =
G7065B011  706SB01101 Q07/27/9 548 J
G706SB012  7065B01201 07127199 53.3 J
G7085B018  7065B018T1 1214/99 861 =
G7065B014  7065B014T1 12/14/99 158 =
G7065B020  7065B020T1 1214/99 271 =
E7065B019  70658019T1 12/14/99 85 =
G7065B016  7065B016T1 12/14/99 34 =
G7065B015 7065801571 12/14/99 53.3 =
G7065B017 7085BD17T1 12/14/99 15.3 =
G70658022 7065802201 01/26/00 526 =
G7065B021 7065802101 01/26/00 24 =




Site: AQC 706

Media: surface soil
Units: mg/Kg
Chemical: Iron
CASRN:
STATISTICS
N 21
Detects 21
FOD 100%
Mean of Detect 9765
Min of Detect 669
Max of Detect 38200
Best Estimate of Mean {arithmetic) 9765
Best Estimate of Mean (geometric) 5041
Nondetects at 1/2 DL YES
95% UPPER CONFIDENCE LIMITS FOR MEAN
UCL95 Normai 14234.7
{-statistic 1.73
UCL95 Lognormal 20316.5
H-statistic 2.56
UCL95 Nonparametric 2140
UCL35 Bootstrap 14082
95% UPPER TOLERANCE INTERVAL
UTL95 Normal 30728.19094
coverage 95%
UTL95 Lognomal 41354.55122
coverage 95%
UTL85 Nonparametric 38200.00
coverage 95%
DISTRIBUTION TESTING
Population is best described as: LOGNORMAL
W oomat 0724
Wisg 0.954
Wy cos 0.908
Notes:

1. If population does not fit normal or lognormal distribution, check Q-Q plots and W-test values. The population may be close enough to one of those distributions
2. For site data, if the selected UCL95 exceeds the Max Detect, the Max Detect should be chosen as the EPC.

3. Lognormal UCL or UTL values caculated for less than 30 samples may be widely inflated.

4. If there is »90% nondeteaction, it is generally impassible to caclulate a UTL or UCL with any level of confidence.
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Iron in Surface Soil
AQC 708, Zone G, CNC

Station

ID
G706SB002
G706SB001
G70658007
G7065B004
G708SB006
G706SB010
G70658008
G7065B003
G70658009
G706SB005S
G7065B011
G70658012
G706S8018
G7065B014
G70658020
G706SB019
G7065B016
G7065B015
G7065B017
G70658022
G70658021

Sample
ID
7065800201
706SB00101
7065B00701
708SB0O0401
7065800601
706SB01001
7065800801
7065800301
706SB00901
- 706SBOOS01
7065801101
7065801201
7065B018T1
706SB014T1
706SB020TY
7065B019TY
706SBO16T1
706SB015T1
708SB0OI7T1
7065802201
7065802101

Date
Collected
08/30/96
08/30/96
09/03/96
09/03/96
09/03/96
09/04/96
09/04/96
05/09/96
06/00/96
09/20/96
07/27/99
07/27/9%
12114/99
1214/99
1214/99
1214/99
12/14/99
12114/99
12/14/99
01/26/00
01/26/00

Concentration

4880
3640
2180
1890
865
11000
669
2140
1680

33000
11200
38200
13200
19900
3930
1770
35700
8110

3870

Qualifier

nmononon

N o oo
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Site: AOC 706

Media: surface soil '
Units: mg/Kg
Chemical: Ltead
CASRN:
STATISTICS
N 21
Detecls 21
FOD 100%
Mean of Detect 124.948
Min of Detect 4.7000
Max of Detect 1300.00
Best Estimate of Mean (arithmetic) 1249
Best Estirate of Mean (geometric) 338
Nondetects at 1/2 DL YES
95% UPPER CONFIDENCE LIMITS FOR MEAN
UCL95 Nomal 2313
1-statistic 1.73
UCLS5 Lognomal 387.0
H-stalistic 33t
LJCLY5 Nonparametric 84
LICLI5 Bootstrap 2169
95% UPPER TOLERANCE INTERVAL
UTL95 Normal 623.5866583
coverage 95%
UTL95 Lognormal 558.8404131
coverage 95%
UTL9S Nonparametric 1300.00
coverage 95%
DISTRIBUTION TESTING
Population is best described as: LOGNORMAL
wmrmal 0.448
Wi 0.939
wa. =G.056 0.908
Notes:

1. If population does not fit normal or lognormal distribution, check Q-Q plots and W-test values. The population may be close enough to one of those distributions
2. For site data, if the selected UCL95 exceeds the Max Detect, the Max Detect should be chosen as the EPC.

3. Lognormal UCL or UTL values caculated for less than 30 samples may be widely inflated.

4. |f there is >80% nondetection, it is generally impossible to caclulate a UTL or UCL with any level of contidence.



Lead in Surface Soil
AOC 706, Zone G, CNC

Station Sample Date Concentration
1D D Collected (mgIKQ Qualifier
G706SB002 7065800201 08/30/96 66.1 J
G706SBO01  7065B00101 08/30/96 18.9 J
G706SB007  7065B00701 09/03/96 7 J
G7065B004  706SB00401 09/03/96 12.2 J
G70658006 7063800601 09/03/36 6.1 J
G706SB010  7065B01001 09/04/96 38 4
G7065B008  706SBOOBO1 09/04/96 49 J
G7065B003 7065800301 09/09/96 15.1 J
G706SB009 7065800901 09/09/96 47 J
G7065B005  706SB0OSO1 09/20/96 8.4 =
G706SBO11  7085BO1101 O7/27193 320 J
G7065B012  7065B01201 07/27199 1300 J
G7065B018  70658018T1 12/14/99 221 =
G706SB014  706SB014T1 12/14/99 160 =
G706SB020  7065B020T1 12/14/99 181 =
G706SB019  7065B019T1 12/14/99 10.7 =
G706SB015  7065B015T1 12/14/99 758 =
G70658017  708SB0O17T1 1214/99 537 =
G7065B016  708SB016T1 12/14/9% 6.3 =
G70658022 7065802201 01/26/00 84 =
G706SB021  7065B02101 01/26/00 29 =




Site: AQC 706

Media: surface soil
Units: mg/Kg
Chemical: Manganese
CASRN:
STATISTICS
N 21
Detects 21
FOD 100%
Mean of Detect 133.324
Min of Detect 7.7000
Max of Detect §75.00
Best Estimate of Mean (arithmetic) 133.3
Best Estimale of Mean (geometric) 64.0
Nondetects at 1/2 DL YES
95% UPPER CONFIDENCE LIMITS FOR MEAN
UCL9S Nomal 197.2
t-statistic 1.73
UCL9S Lognormal 3435
H-statistic 292
UCLS5 Nonparametric 16.9
UCL95 Bootstrap 194.8
95% UPPER TOLERANCE INTERVAL
UTLE5 Normal 433.0197263
coverage 95%
UTL9S Lognommal 627.19087
coverage 95%
UTL95 Nonparametric 575.00
ocoverage 95%

DISTRIBUTION TESTING

Population is best described as: LOGNORMAL
W nomal 0.713
Wig 0.960
Wa-cos 0.908
Notes:

1. if population does not fit normal or lognommal distribution, check Q-Q plots and W-test values. The population may be close enough to one of those distributions
2. For site data, if the selected UCL.95 exceeds the Max Detect, the Max Detect should be chosen as the EPC.

3. Lognormal UCL or UTL values caculated for less than 30 samples may be widely inflated.

4. K there is >90% nondetection, il is generally impossible to caclulate a UTL or UCL with any level of confidence.



Manganese in Surface Soil
AQC 706, Zone G, CNC

Station Sample Date Concentration
L Kg) _ Qualifier
G706SB002  7085B00201 08/30/96 118 J
G706S8001  7065BOO101 08/30/96 527 J
G706SB007  706SB00701 08/03/96 40.7 =
G706SB0O04  7065B00401 (09/03/96 556 =
G7065B006 7065800601 09/03/96 1.7 =
G7065B010  706SBO1001 09/04/96 129 =
G7065B008  7065B00801 09/04/96 77 =
G7065B003  7065B00301 09/09/96 16.2 =
G706SB00Y  706SB00901 09/09/96 16.9 =
G706SB00S  7065B00501 09/20/96 16.7 J
G706SBO11 7065801101 07/27/99 575 =
G706SB012  706SB01201 07/27/99 174 =
G7065B018  706SB018T1 12/14/99 431 =
G70658014  7065B014T1 12114/99 142 =
G7065B020  7065B020T1 12/14/99 0 =
G706SB013  706SB019T1 12/14/99 30.4 =
G7065B015  706SBO15T1 1214199 532 =
G7065B016  708SBO16T1 12/14/99 1.9 =
G706SB017  706SBO17T1 12114/99 64.9 =
G70658022  7065B02201 01/26/00 89.8 =

G706SB021  706SB02101 01/26/00 82.6




Site: AOC 706

Media: Surface soil
Units: mg/Kg
Chemical: Thalfium
CASRN:
STATISTICS
N 21
Delects a4
FOD 19%
Mean of Detect 1175
Min of Detect 0.5200
Max of Detect 1.80
Best Estimate of Mean {arithmetic) 0.38
Best Estimate of Mean (geometric) 0.26
Nondetects at 1/2 DL YES
95% UPPER CONFIDENGE LIMITS FOR MEAN
UCLSS Nomal 06
t-statistic 1.73
UCL95 Lognormal 0.5
H-statistic 2.19
UCL95 Nonparametric 0.135
UCLO5 Bootstrap 0.55
5% UPPER TOLERANCE INTERVAL
UTL95 Nomal 1.201541168
coverage 95%
UTLYS Lognormal 1.015602297
coverage 95%
UTL95 Nonparametric 1.80
coverage 95%
DISTRIBUTION TESTING
Population is best described as: NONPARAMETRIC
W oorma 0.546
Wo 0.769
Wy-00s Q.908
Notes:

1. if population does not fit normal or lognormal distribution, check Q-Q plots and W-test values. The popuiation may be close enough to one of those distributions
2. For site data, if the selected UCL95 exceeds the Max Detect, the Max Detect should be chosen as the EPC.

3. Lognomal UCL or UTL values caculated for less than 30 samples may be widely inflated.

4. If there is >90°% nondetection, it is generally impossible to caclulate a UTL or UCL with any level of confidence.



Thalfium in Surface Soil
AQC 706, Zone G, CNC

Station Sample Date  Concentration

10 D Collected 9)_
G7065B002 7085B00201  08/30/96 043
G7065B001 7065B0D101  08/30/96 0.42
G7065B007 7065B00701  09/03/96 0.42
G70658004 7065B00401 (09/03/96 0.42
G7065B006 7065B0O0601  09/03/96 0.41
G70658010 7065801001 05/04/96 0.42
G70658008 7065800801 08/04/96 0.33
G70658003 7085800301 (09/09/96 042
G706S8009 7065800801 09/09/96 0.39
G70658005 7065B00501  09/20/96 oM
G706SB012 7065801201 07/27/99 0.38
G70658011 7065801101  07/27/99 .66
G7065B018 706SBO18T1  12/14/99 1.6
G706SB014 706SBO14T1  12/14/39 0.52
G7065B020 706SB020T1  12114/99 0.78
G706SB019 706SBO19T1  12/14/99 0.24

Quaitier_

CcfecccaoccEcccccccEE

G706SE015 TO6SBO1ST1  12/14/99 1.8
G706SB07 706SBO7T1 12114199 ¢.22
G706SB016 706SBO16T1  12/14/99 0.2 uJ
Q7065B022 7065B02201 01/26/00 044 U
G7085B8021 706SB02101  01/26/00 0.42 U




Site: AOC 706

Media: Surface soil
Units: mg/Kg
Chemical: Vanadium
CASRN:
STATISTICS
N 21
Detects 21
FCD 100%
Mean of Detect 23,533
Min of Datect 4.0000
Max of Detect 87.20
Best Estimate of Mean (arithmetic) 235
Best Estimate ol Mean (geometric) 153
Nondetects at 1/2 DL YES
95% UPPER CONFIDENCE LIMITS FOR MEAN
UCL95 Normal 332
t-statistic 1.73
UCL9S Lognommal 376
H-statistic 243
UCL95 Nonparametric 8.3
UCL9S Bootstrap 32.6
95% UPPER TOLERANCE INTERVAL
UTLI5 Normal 68.77938565
coverage 95%
UTLI5 Lognormal 75.49533673
coverage 95%
UTLI95 Nonparametric 87.20
coverage 95%
DISTRIBUTION TESTING
Population is best described as: LOGNORMAL
Wr\oml 0698
Wiy 0.935
Wi 005 0.908
Notes:

1. If population does not fit normat or lognomal distribution, check Q-Q plots and W-test values. The population may be close enough to one of those distributions
2. For site data, if the selected UCL95 exceeds the Max Detect, the Max Detect should be chosen as the EPC.

3. Lognormal UCL or UTL values caculated for less than 30 samples may be widety inflated.

4. If there is >90% nondetection, it is generally impossible to caclulate a UTL or UCL with any level of confidence.



R

Vanadium in Surface Soil
AOC 706, Zone G, CNC

Station

D
G7065B002
G706SB001
G706SB007
G7065B004
G706SB006
G7065B8010
G7065B003
G7065B003
G7065B009
G70658005
G7065B012
G706SBO11
G7065B018
G706SB8014
G70658020
G706SB019
G706SBS
G7065B017
G7065B016
G7065B022
G7065B8021

Sample

(8]
7065800201
7065800101
706SB00701
7065800401
7065800601
7065801001
7065800801
70685800301
7065800901
7085800501
7065B01201
7065801101
7065B018T1
7085B014T1
7065B020T1
7065B019T1
7065B015T1
7065801771
706580161
7065802201
7065B02101

Date
Cotlected
08/30/96
08/30/96
09/03/96
09/03/96
09/03/96
09/04/96
09/04/96
09/09/96
09/09/96
09/20/96
07/27/99
07/27/39
12114/99
1214/39
12/14/99
12/14/39
12/14/99
1214199
1214/93
01/26/00
01/26/00

Concentration
m
13
12.1
9.5
6.1
48
24
4
7
8.9
6.9
26.7
711
85.2
323
309
138
87.2
19.3
10.3
t2.8
83

Qualifier

LU | | B | I | I




Site: AQC 706

Media: subsurface soil
Units: mg/Kg
Chemical: Antimony
CASRN:
STATISTICS
N 17
Detects 13
FOD 76%
Mean of Detect 17.423
Min of Detect 1.0000
Max of Detect 82.40
Best Estimate of Mean (arithmetic) 134
Best Estimate of Mean (geometric) 34
Nondetects at 1/2 DL YES
95% UPPER CONFIDENCE LIMITS FOR MEAN
UCLIS Normal 229
t-statistic 175
UCLS5 Lognommal 124.8 Exceeds Max Detect
H-statistic 384
UCL95 Nonparametric 0.85
LCLI5 Bootstrap 21.9
95% UPPER TOLERANCE INTERVAL
UTLA5 Normat 53.85900752
coverage 95%
UTLIS Lognormal 101.9002139
coverage 95%
UTLS5 Nonparametric 82.40
coverage 94%

DISTRIBUTION TESTING

Population is best described as: LOGNORMAL
W ngrmat 0.641
Wigg 0.961
We-o0s (.892
Notes:

1. It population does not fit normal or lognormal distribution, check Q-Q plots and W-test values. The population may be close enough to one of those distributions
2. For site data, if the selected UCL95 exceeds the Max Detect, the Max Detect should be chosen as the EPC.

3. Lognormal UCL or UTL values caculated for less than 30 samples may be widely inflated.

4, If there is >90% nondetection, it is generally impossible to caclulate a UTL or UCL with any leve! of confidence.



o ATRIMONY in Subsurface Soil
AQOC 706, Zone G, CNC

Station

1D
G706SB001
G706SB002
GT06SB006
G7063B007
G7065B004
G706S8003
G7065B009
G7065B012
G7065B011
G706SB013
G7068B018
G7065B014
(70858020
G706SB019
G7063B016
G7065B022
G7065B021

Sample

(v}
7065800102
7065800202
7065B00602
7065B00702
7065800402
7065B00302
7065B00902
7065801202
7065B1 102
7065B01302b
7065B0187T2
7065801472
7065802072
706SB019T2
7065B016T2
7065802202
7065802102

Date
Collected
08/30/96
08/30/96
09/03/96
09/03/96
09/03/96
09/09/96
09/09/96
07/27/99
07/27/99
07/29/99
1214/99
12114/99
12/14/99
12M14/99
12/14/99
01/26/00
01/26/00

Concentration
M
338
4

Qualifier

CCC_LLLLCC_LLC" [ [ S
[




Sile: AQC 706

Media: Subsurface soil
Units: mg/Kg
Chemical: Chromium
CASRAN:
STATISTICS
N 17
Detects 17
FOD 100%
Mean of Detect 52165
Min of Detect 53
Max of Detect 177
Best Estimate of Mean (arithmetic) 52.2
Best Estimate of Mean {geometric) 389
Nondetects at 1/2 DL YES
95% UPPER CONFIDENCE LIMITS FOR MEAN
UCL95 Normal 69.2
t-statistic 1.75
UCL95 Lognormal 943
H-statistic 235
UCLYS Nonparametric 191
UCLS5 Bootstrap 67.5
95% UPPER TOLERANCE INTERVAL
UTL95 Normat 124.344285
covarage 35%
UTL35 Lognormal 184.6443284
coverage 95%
UTL95 Nonparametnc 177.00
coverage 94%
DISTRIBUTION TESTING
Paopulation is best described as: LOGNORMAL
Woomal 0.830
Wieq 0333
Wo_oos 0.892
Notes:

1. If population does not fit normal or lognormal distribution, check Q-Qi plots and W-test vatues. The population may be clese enough to one of thase distributions
2, For site data, if the selected UCLI5 exceeds the Max Detect, the Max Detect should be chosen as the EPC.

3. Lognormal UCL or UTL values caculated for less than 30 sampies may be widely inflated.

4_If there is »80% nondetection, it ts generally impossible to caclulate a UTL or UCL with any level of confidence.



S
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Chromium in Subsurface Soil
AOC 708, Zone G, CNC

Station Sample Date  Concentration

D 1D Collected __ {mg/Kg) Qualifier
G70658001  706SB00102 08/30/96 88.7 =
G7065B002  7065B00202 08/30/96 46.1 =
G70658006  706SB00602 09/03/96 56.5 =
G706S8007  7065B00702 09/03/96 47.8 =
G7065B004  7065B00402 09/03/96 815 =
G7065B003  7065B00302 09/09/96 53 =
G7065B009  706SB00902 09/09/96 29.1 =
G7065B012 7065801202 07/27/99 434 J
G706SBO11 7065801102 07/27/99 414 J
G706SB013  7065B01302b  07/29/99 99 =
G7065B018  7065B018T2 1214/99 621 =
G7065B014  7065B014T2 1214/99 177 =
Q70658020 7065B020T2 1214199 471 =
G70658019  706SB019T2 12/14/39 445 =
G7065B016  7065B016T2 12/314/99 74 =
G7065B022  706SB02202 01/26/00 19.1 =
G706SB021  706SB02102 01/26/00 13.3 =




Site: AQC 706

Media: Subsurface soit
Units: mg/Kg
Chemical: Magnesium
CASAN:
STATISTICS
N 17
Detects 17
FOD 100%
Mean of Detect 3047.118
Min of Detect 273
Max of Detect 6420
Best Estimate of Mean {arithmetic) 3047
Best Estimate of Mean (geometric) 2287.8
Nondetects at 1/2 DL YES
95% UPPER CONFIDENCE LIMITS FOR MEAN
UCLSS5 Normal 3863.4
t-statistic 1.75
UCLI5 Lognormal 6028.9
H-stafistic 248
UCL95 Nonparametric 1340
UCL95 Bootstrap 3788.2
95% UPPER TOLERANCE INTERVAL
UTLO5 Normal 6510.502991
coverage 95%
UTI95 Lognormal 11593.43849
coverage 95%
UTL95 Nonparametric 6420.00
coverage 94%
DISTRIBUTION TESTING
Population is best described as: NORMAL
W cmal 0.938
Wieg 0.890
Wazo0s 0.892
Notes:

1. It population does not fit normal or legnormal distribution, check Q-Q plots and W-test values. The population may be close enough to one of those distributions
2. For site data, if the selected UCL95 exceeds the Max Detect, the Max Detect should be chosen as the EPC.

3. Lognormal UCL or UTL values cacutated for less than 30 samples may be widely inflated.

4. It there is >90% nondsatection, it is genenally impossible to caclulate 2 UTL or UCL with any level of confidence.



Magnesium in Subsurface Soil
AOC 706, Zone G, CNC

Station Sample Date  Concentration

1D D Cotlected Qualifier
G7065B001  7065B00102 08/30/96 5320 =
G7065B002  7065B00202 08/30/96 5690 =
G7065B006  706SB00602 09/03/96 2220 =
G70658007  7065B00702 09/03/96 4700 =
G7065B004  7065B00402 09/03/96 2310 =
G706S8003  7065B00302 09/00/96 273 =
G7065B009  7065B00902 09/09/96 3510 =
G7065B012  7065B01202 07/27/99 4770 =
G7065B011  7065B01102 07/27/99 4300 =
G7085B013  7065B01302b  07/29/99 477 =
G70658018  706SB01872 1214/99 6420 =
G70658014  7065B014T2 12/14/99 1850 =
G70858B020  7065B020T2 12/14/99 2200 =
G7065B019  706SBO1972 12/14/99 2820 =
G70658016  7065B01672 12114/99 2260 =
G7065B022  708SB02202 01/26/00 1340 =
G70658021 7065802102 01/26/00 741 =




Site: AOC 708
Media: Subsurface soil
Units: mg/Kg
Chemical: Manganese
CASRN:
STATISTICS
N 17
Detects 17
FOD 100%
Mean of Detect 274735
Min of Detect 9.5000
Max of Detect 551.00
Best Estimate of Mean (arithmetic) 274.7
Best Estimate of Mean (geometric) 182.7
Nondetects at 1/2 DL YES
95% UPPER CONFIDENCE LIMITS FOR MEAN
UCLYS Normal 347.8
t-statistic 175
UCL95 Lognommal 816.4 Exceeds Max Detect
H-statistic 2.62
UCL95 Nonparametric 87.3
UCL95 Bootstrap 340.8
95% UPPER TOLERANCE INTERVAL
UTL95 Nommal 584.6055035
coverage 95%
UTLSS Lognommal 1562.287538
coverage 95%
UTL85 Nonparametric 551.00
coverage 94%
DISTRIBUTION TESTING
Papulation is best described as: NORMAL
W normat 0.941
Wie 0.805
wa =008 Q. 892
Notes:

1. 1f population does not fit nommal or lognormal distribution, eheck Q-Q plots and W-test values. The population may be close enough to ane af those distributions
2. For site data, if the selected UCL95 exceeds the Max Detect, the Max Detect should be chosen as the EPC.

3. Lognormal UCL or UTL values caculated for less than 30 samples may be widsty inflated.

4. If there is >30% nondetection, it is generally itnpossible to caclulate a UTL or UCL with any levet of confidence.
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- - Manganese in Subsurface Soil

AQC 706, Zone G, CNC

Station

1D
G7065B001
G7065B002
G70658006
G70658007
G7065B0C4
G7065B003
G7065B009
Q70658012
G7065B011
G706SB013
G7065B018
G7065B8014
G70658020
G7065B019
G70658016
G7065B022
G70658021

Sample

1D
7065B00102
7065800202
7065800602
70685800702
7065800402
7065800302
7065B00902
7065B01202
T065B01102
7065B01302b
7065BD18T2
7068801472
706SB020T2
7065801972
7085B016T2
7065802202
7065B02102

Date ‘oncentration

Collected (m
08/30/96 551
08/30/96 322
09/03/96 447
09/03/96 463
09/Q3/96 258
09/09/36 9.5
09/09/96 204
07/27/39 396
Q7/27/99 374
07/29/99 21
12/14/99 428
12/14/99 181t
12/14/99 289
12/14/99 446
12114199 158
1/26/00 87.3
01/26/00 357

Qualifier
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Site: AOC 708
Media: subsurface soil
Units: mg/Kg
Chemical: Mercury
CASRN:
STATISTICS
N 17
Detects 14
FOD 82%
Mean of Detect 0.886
Min of Detect 0.0500
Max of Detect 240
Best Estimate of Mean (arithmetic) 0.74
Best Estimate of Mean {geometric) 0.3
Nondetects at 172 DL YES
95% UPPER CONRDENCE LIMITS FOR MEAN
UCL95 Normal 11
t-statistic 1.75
UCL95 Lognomal 5.0 Exceeds Max Detect
H-statistic 341
UCL95 Nonparametric 0.055
UCL95 Bootstrap 1.02
95% UPPER TOLERANCE INTERVAL
UTL95 Normal 2.076161475
coverage 95%
UTL95 Lognormal 6.142661767
coverage 95%
UTL95 Nonparametric 240
coverage 94%
DISTRIBUTION TESTING
Population is best described as: LOGNORMAL
W osamai 0.852
Wiog 0.910
W00 0.892
Notes:

1. If population does not fit normat or lognormal distribution, check Q-Q plots and W-test values. The population may be close enough o one of those distributions
2. For sife data, il the selected UCL95 exceeds the Max Detect, the Max Detect should be chosen as the EPC.

3. Lognormal UCL or UTL values caculated for Jess than 30 samples may be widely inflated.

4. ) there is >90% nondetection, it is generally impossible to caclulate a UTL or UCL with any level of canfidence.
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Mercury in Subsurface Soil
ACC 706, Zone G, CNC

Station

D
G7065B8001
G70658B002
G706SB006
GT0BS8007
G7065SB004
G7065B003
G7065B00R
G7065B012
G70658011
G7068SBM3
G7065B018
G7065B020
G706SB014
G7065B018
G7065B016
G70658022
G70658021

Sample

D
706SB00102
706SB00202
7065800602
706SBO0T02
706SB00402
7065B00302
7065800902
7065801202
7065801102
7085B01302b
7065B018T2
7065B020T2
706SB014T2
7065B019T2
7065801672
7065802202
706SB02102

Date

Collected

08/30/96
08/30/96
03/03/96
09/03/96
09/03/96
09/09/96
09/09/96
07/27/99
07127/99
07/28/99
12114199
1214199
12/14/99
12/14/99
1214/99
01/26/00
01/26/00

Concentration
m

14
12
18
0.51
24
0.04
0.11
18
0.39
0.05
0.47
0.4
0.34
0.23
o.21
1.2
0.02

Qualifier

1]
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Site: ACC 706
Media: subsurface soil
Units: mg/Kg
Chemical: Thallium
CASRN:
STATISTICS
N 17
Detects 13
FOD 76%
Mean of Detect 0.958
Min of Detect 0.5300
Max of Detect 1.80
Best Estimate of Mean (arithmetic) 078
Best Estimate of Mean {geometric) 0.6
Nondetects at 1/2 DL YES
95% UPPER CONFIDENCE LIMITS FOR MEAN
UCL85 Normat 1.0
t-stalistic 175
UCLSS Lognormal 1.2
H-statistic 223
UCL95 Nonparametric 0.255
UCL95 Bootstrap 0.967
95% UPPER TOLERANCE INTERVAL
UTLE5 Nommat 1.626414247
coverage 95%
UTLYS Lognormal 2.314470796
coverage 95%
UTLI95 Nonparametric 1.80
coverage 94%
DISTRIBUTION TESTING
Poputation is best described as: NORMAL
Wenmal 0.935
Wi 0.913
Wa.oos 0.892
Notes:

1. it papulation does not fit normal or lognormal distribution, check Q-Q plots and W-test values. The population may be close enough to one of those distributions
2. For site data, if the selected UCL95 exceeds the Max Detect, the Max Detect should be chosen as the EPC.

3. Lognormal UCL or UTL values caculated for less than 30 samples may be widely inflated.

4. if there is >90% nondetection, it is generally impossible to caclulate a UTL or UCL with any level of contidence.
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Thalfium in Subsurface Soil
AQC 706, Zone G, CNC

Station Sample Date Concentration

G706SB0C1  7065B00102 08/30/96 1.6 J
G7065B002  706SB00202 08/30/96 0.98 J
G70658006 706SB00602 09/03/96 0.98 J
G7065B007  706SB00702 09/03/96 06 J
G706SBO04  7065B00402 09/03/96 0.59 J
G7065B8003  706SB00302 03/09/96 0.43 u
G706SB003 7065800902 09/09/96 12 J
G7065B0t2 7065801202 07/27/99 0.51 U
G706SB011  706SB01102 07/27139 0.63 J
G706SB013  7065B01302b 07/29/99 0.34 u
G7065BO18  7065B018T2 12114/99 18 J
G7065B014 7063801412 12/14/99 0.66 J
G70658020 7065B020T2 12114/99 0.8 J
G706SB019  7065B019T2 12114/99 14 J
G7065B0t6  706SB0O16T2 12/14/99 0.92 J
G70658B022 7065802202 01/26/00 0.59 J
G7065B021 7065802102 01/26/00 0.4 u
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