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EXECUTIVE SUMMARY 

Solid Waste Management Unit (SWMU) 8, the Cemetery Disposal Area, comprises approximately 

five to eight acres in the northwest quadrant of the northside of Naval Support Activity Mid-South 

(NAVSUPPACT Mid-South or NSA Mid-South). At the time of the RCRA Facility Investigation 

(RFI), SWMU 8 was bounded to the north by a wetlands area, to the east-southeast by the main 

runway, and to the west-northwest by a stand of pine trees. The Chamberlayne Cemetery, dating 

from the early 18OOs, is approximately 800 feet southwest of the reported disposal area. Surface 

drainage across the site was northerly toward the wetlands area which is drained by a westward- 

trending drainage ditch leading to the west NSA Mid-South perimeter. This drainage ditch 

intersected a southerly flowing tributary of North Fork Creek. SWMU 8 reportedly was used for 

solid and hazardous waste disposal from 1965 to 1980. In 1998, the site was cleared and graded 

by the Millington Airport Authority as part of the runway protection zone in compliance with 

Federal Aviation Administration (FAA) regulations, and has been substantially altered from the 

time of the original RF1 fieldwork. 

- 
The objective of the RF1 at SWMU 8, was to: 

. Assess the nature and extent of contaminants in soil and groundwater, if any 

l Conduct a human health risk assessment (HHRA) 

. Conduct an ecological risk assessment (ERA) 

. Assess the fate and transport of contaminants from one medium to another 

Because site conditions have dramatically changed since the original RFI, this report presents the 

contamination detected in surface and subsurface soil; however, these media are not considered 

in human health risk assessment and fate and transport sections, because excavation has since 

removed the threat. The only medium not affected by site grading is the contamination in 

groundwater, which is addressed in the HHRA and fate and transport sections. 
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Conclusions 

Based on the results of the RF’I investigation and confirmation from the Voluntary Corrective 

Action (VCA), the following has been concluded. 

Humun Health Risk 

Prior to grading, dieldrin was the only chemical of potential concern (COPC) identified in soil, 

while acetone, lead, and BEHP were identified as COPCs in groundwater. Site-wide risk 

estimates for these compounds were within the U.S. Environmental Protection Agency (USEPA) 

acceptable risk range of 1 in 10,000 to 1 in 1,000,000 excess cancer risk. A preliminary risk 

evaluation (PRE) was performed for groundwater (Section 8), evaluating the excess cancer risk 

posed by the maximum detected concentration of BEHP. The incremental lifetime cancer risk 

(ILCR) was estimated to be 2.3E-6, which is less than the USEPA’s risk threshold of lE-4 

(USEPA, November 1994~). The hazard index (HI) for acetone (5.1) exceeded the USEPA’s 

threshold of 1 at one sample location. 

Version 0.99d of the USEPA’s Integrated Exposure-Uptake Biokinetic (IEUBK) lead exposure 

model was used to estimate the probability that a blood lead level of 10 PgldL would be reached 

based on soil and groundwater lead concentrations. The USEPA’s model predicted a 1.3 1% 

probability that a blood lead level of 10 gg/dL would be reached, and the predicted geometric 

mean concentration was 3.6 pg/dL. The USEPA’s threshold probability is 5 % , so SWMU 8 lead 

concentrations reported in groundwater and soil would not be expected to result in unacceptable 

blood lead levels based on the IEUBK model. 

After cutting the SWMU 8 hillside away, the site was graded and seeded, and will be maintained 

as a mowed area. The most likely exposure pathway for soil would be maintenance workers who 

mow the grass and incidentally ingest soil and dust. These workers would be exposed less 

frequently than default site workers, and exposure would occur only during the mowing season. 

Maintenance workers would also be exposed to soil contaminant concentrations which have been 

diluted, which would further reduce any estimated risk. 
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The dilution of SWMU 8 soil and associated contaminant concentrations with less contaminated 

soil would be expected to reduce the concentrations reported in Sections 6 and 7, thereby reducing 

corresponding risk estimates (Section 8). The dilution amount is unknown, so current risk could 

not be estimated, and risk estimates based on pre-existing conditions would not represent current 

or future conditions. The removal action reduced contamination in SWMU 8 soil in 1997, and 

the SWMU 8 site conditions have changed in ways that would be expected to limit exposure and 

reduce corresponding risks. 

Ecological Risk 

The habitat that once supported terrestrial wildlife has been eliminated by grading and the removal 

of stockpiled soil, which contained most of the contamination. SWMU 8 has been seeded and will 

be maintained as a mowed area, and thus no quality habitat is available. There are no longer 

exposure pathways to assess. 

Contaminant Transport 

The primary receptor impacted at SWMU 8 is fluvial deposits groundwater, which is not a source 

of drinking water in the NSA Mid-South area. The relatively low contaminant concentrations 

(specifically organic compounds) and the amount of dilution minimize the impact to any potential 

receptors. 

Due to the physical soil properties, the chemical properties of inorganics and the pesticide dieldrin, 

and the depths at which they were detected at SWMU 8, these contaminants are not expected to 

leach in appreciable quantities (if at all) into underlying groundwater. Adsorption of the 

contaminants to soil particles and organic material greatly limits horizontal migration. If the 

metals detected in SWMU 8 groundwater are associated with the site, they are likely to undergo 

additional dilution and possibly natural filtration before reaching a potential receptor. 

Recommendations 

No further action is recommended at SWMU 8, because current site conditions have greatly 

diminished the potential for excess human or ecological risk. 
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NSA Mid-South -Assembly A 

Cemetery Disposal Area - SWMJ 8 
Revision: 2; h44y 28, 1999 

1.0 INTRODUCTION 

As part of the U.S. Navy Installation Restoration Program, the following Resource Conservation 

and Recovery Act (RCRA) Facility Investigation (RFI) report has been prepared for Solid Waste 

Management Unit (SWMU) 8, the Cemetery Disposal Area, at Naval Support Activity Mid-South 

(NAVSUPPACT Mid-South or NSA Mid-South), in Millington, Tennessee. 

--. F 

As a result of the Base Closure and Realignment Act (BRAC) of 1990, a portion of 

NSA Mid-South, including SWMU 8, is being closed and transferred to the City of Millington for 

reuse. SWMU 8 is one of 15 SWMUs at NSA Mid-South requiring a full RF1 because of known 

or suspected contamination; 35 other SWMUs are undergoing or have undergone confirmatory 

sampling investigations (CSI). The SWMUs requiring RFIs have been categorized into 

three assemblies (A, B, and E) according to their BRAC status (i.e., closing or realigning). 

The Cemetery Disposal Area is one of six Assembly A SWMUs. 

The investigation, undertaken by EnSafe/Allen & Hoshall (E/A&H) and the U.S. Geological 

Survey (USGS), adhered to the requirements of the Hazardous and Solid Waste Amendments 

(HSWA) permit (No. HSWA TN-002) and applicable regulations. This report summarizes 

activities conducted during the RFI, the resultant findings and conclusions, and additional 

site-altering work. Site and vicinity maps of SWMU 8 are provided in Figure l-l. 

. 
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2.0 SITE DESCRIPTION AND BACKGROUND INFORMATION 

2.1 Site Description 

The Cemetery Disposal Area (SWMU 8) comprised approximately five to eight acres in the 

northwest quadrant of the NSA Mid-South Northside. SWMU 8 was immediately west of the 

north end of the main runway and was accessible by an unpaved road on the perimeter of 

NSA Mid-South (Figure l-l). The SWMU was covered with tall grasses, shrubs, and small trees 

before being cleared during the RFI. SWMU 8 was bounded to the north by a wetlands area, to 

the east by a northerly flowing drainage ditch, to the southeast by the main runway, and to the 

west-northwest by a stand of pine trees. The Chamberlayne Cemetery, dating from the 

early 18OOs, is approximately 800 feet southwest of SWMU 8 (Figure l-l). 

Surface drainage across the site was northerly toward the wetlands area which is drained by a 

westward-trending drainage ditch leading to the west NSA Mid-South perimeter. This drainage 

ditch intersects a southerly flowing tributary of North Fork Creek just west of the NSA Mid-South 

boundary. In January 1998, grading and leveling of the SWMU 8 area began as part of the effort 

to bring all land within 500 feet of the centerline of the runway to the same elevation as the 

runway. Currently, the site is a level field and will be maintained by mowing. 

2.2 Site History 

SWMU 8 reportedly was used for solid and hazardous waste disposal from 1965 to 1980. 

According to the RCRA Facility Assessment (ERC/EDGe, 1990), wastes reportedly disposed of 

included three 25pound canisters of ethylene oxide, metallic scrap, waste chemicals, waste oil, 

cleaning solutions, transformers, and capacitors. The wastes were reportedly buried eight feet 

below the original ground surface. Additionally, several stockpiles of soil, either from random 

dumping or prior bulldozer operations, were visible in one area of SWMU 8. 

- ; 2-l 
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3.0 INVESTIGATION SUMMARY 

In the years leading up to the Rl?I, several investigations were conducted to examine the suspected 

contamination of SWMU 8. These included: 

0 Initial Assessment Study (IAS, 1983). 

a Confirmation Study/Verification Phase (CS/VP, 1985). 

0 Electromagnetic (EM) Geophysical Survey (1991). 

l Soil-Gas Survey (1991). 

Also preceding, but included as part of, the official RFI, an additional EM survey and Direct Push 

Technology (DPT) soil and groundwater screening were conducted to narrow the study area and 

assess whether volatile organic compounds (VOCs) such as solvents were present onsite. 

Section 3.1 summarizes the investigations conducted prior to the RFI. Section 3.2 discusses the 

EM survey and DPT soil and groundwater screening that initiated the RFI. Table 3-l presents the 

chronology of events surrounding the investigation of SWMU 8. 

Table 3-l 
SWMU 8 - Historical Outline 

Date Event Responsible Party Section Discussed 

‘.“‘I ’ 
: ,: _,,, :.; 1.. 1. : ‘:.:::;::j:;:;:;:;:;:#:;::; ;:;:.:;.‘$.::>::,:# i.::i.:l:j:.i:~:::i:::~~:~,~,~:::~:::,~:~:~:~:~:~,:~.~:: >,:i::;.;)i::!j::; j::::::.:j .,;.::: j: .,,, :;,:,:i,:.:, ::.::. i.-<,.i’,::-ii 

1965 to 1980 ,, ,,, ,. ,, Report& &.&j ,& mr(&, && ..,.. ‘;. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~:~; 
: yqpo~ ..-. .P’.‘.. :’ :- ::. ‘.:::::.:.:::j:::::~:::i::: ::‘:‘.‘:‘:‘:‘. : : :.7>;> ,.,.,.,.,. >,.>~>;>,.:;. ._ :\ ..) >..: . . : . . . . . . . ,.: - :......:. ~..:,>:-‘.:“...- ..:.: .~.~.~.~..,~......,..~ .,....\ :,: ,..: :...:,: .A... . . . . . . . . . . . . . ,.. . . . . . . . . . ., ..,., ,.,.,., ,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- ::: :. ;:.:. :.:.: . :.:....../i.. . . . . . ..i... .I :.:.:.:.:.:.:.:.:.....-~ . . . . . :....: . .../ :..:..:..::.. ,. ., ,. i,.,.,.,.,.,.i,.,.,.,.,.,.,.,.,.,.,.,.,...,.,.,.,.,.,.,.,.,. : .,.,.:.,.: /_ :...:.:.:.; .:...,. :.: .;...: ../ :., ;...; :.: .:.:.:.:.: :,:.:.. . . . . .I .. -:.: :-:: :.:--:‘:-:I -: 1.’ ‘-‘-Y :-“‘:‘: : -.: 

1983 Initial Assessment Study Harmon Eng. and Testing 3.1 

1985 
.. ......... ......... ..................... ........................... ... ., :.:.:.:.: . .. : :.:...: .: ..:...:.:.: .: : : ..... ., ., ., ., ., ., .. .. 

Confiition StudyNerification 
: ” .~~~~~~~~~~~~~~~~~~~~~~~::1~~;i, 

.. ,~,.,., ... . .,.,., ,., ,.,., . ..?. ......... f. ...... ........ ... ..... ........... ........... ............................ .:. 
Phase 

., ..I ........ ::,,: ...:.: ..: .:.: ............ :....:...::......:.......:::: ,,,, ....... ................ ,, ........................... ........ .. ......... ............. .... ..... ........ ............ : ...... : .,: .?i-j:.> .;: i’:; i ,i,$ :i’:i.i ................................................ ............. . ..... . ................... .j:.;.:: : .:.:.:.::...::.:: :.:.:..:: j:::;::::: :::.:-.:.-: ::-:::-‘: .: ::. ........... .. . iii:.! i’iiiiii.~.~.~f $+++~.~y..: .; :.i:~.i:;i:.i.i:l;:.i~:::i ‘::.:.‘.‘.:.:.:.I ............ ..... :.: :.,.: ...................... ...... .......... ..... . :.:. :.:. ..... ... ....... 

1990 RCRA Facility Assessment (RFA) ERC/EDGe 2.2 

May 1991 
. . . . . . . . 

Electromagnetic (EM) Geophysical w*s; jj&&~ ~~~~~~~:~~~~~ i:.:‘il’./‘, 3: li:l’i:~l.i.::::.r:i-li. $ 
. ..i.. :... ,... .:.. ....-.. ,.,.. ..,... .) .>:.:::.: . . . . :.: ):.>..y.l..:...:.-..: ..: ,. ::.: :.. :.. . . . . r ..:. .:,. 

Study/Soil-Gas Survey (USGS) ; j ..::;::,;;i. i,~iw:i:i.~.~~~~.~~~~~~:~~,~,.~ i..l::j!:il:!:l:~,~~ ~:~~~~~~ :: ._ ..,., ,., ,.,., .,_ . . . . . . . /. :...:.:.. . . . . . . . . . . . . i... :. .:.:.:.:.:.: ..i..... :.... .; .,. .:. ,: : :. : .’ ..::..i ,: . . :. / ::,:.:.: .. 

November 1994 EM Geophysical Study EnSafe/Allen&Hoshall 
(E/A&H) 

3.2 
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Table 3-1 
SWMU 8 - Historical Outline 

Date Event Responsible Party Section Discussed 
:. . . . ..A.. :. :. . . . . . . . . . ,.; :...: . . . ,..:...., ,.. i.................... . “,.>i:‘iii :.:...,,.,, :,::. : ..,..‘..‘,...~.~.‘~~‘~.~~... :,.:,.. ,, ,_ .., . . . ./. ,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :, . . .., .., . . . . . . . . . ..,.,.,.. . . ,.,- ,.... ..,-..- / . . ,. . . . . . ., . . ..., . . . . . . . . . . . . . . ,..... F1 .I.. :.: .. . . . . ..: ..:.> .: . ., .:, ,. 2’ . . . ..~~~~~~~~~~~~~~~.:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~ :j 
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January-February RCRA Facility Investigation (RFI) E/A&H/USGS 4.1, 4.3, 6.2 
1995 begins with a soil investigation at 

12 locations/installation of 
monitoring wells (3-loess, 4-fluvial 
deposits) 
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November 1995 Groundwater monitoring well E/A&H 4.3, 6.4 
sampling event/monitoring well 
abandonment (GM-10 and GM-12) 

April 1996 Groundwater monitoring well E/A&H 4.3, 6.4 
sampling event :a 

August 1996 Groundwater monitoring well E/A&H 4.3, 6.4 
sampling event .,. ,..... . . .,. . . . . . . . . . ., .,.,.,. i ;:.:.:.: ..::.j:.:.:.. . . . . . . : . . . . . ::~~~~~~p~~~~~~~~~~~~~ ‘j$$gy& ,,: ., ,. .,.,., ,:.+~:::~.‘.:.: :‘.:+:> 
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: : ::y :.“isj: ~~~~~~~S::i’t~l:i~~-l~~~~~~~~~~~~~~~ ;;-j;, ii, 

. . . . . . . 
March 1997 Stockpile soil first removal E/A&H 4.2, 7.1.2 

April 30, 1997 Technical Memorandum (TM) on 
sampling plan for soil piles 

E/A&H 4.2, 7.1.3 

: .., ,:.: .:: ,::,: .: ,.... . . . . . . . . . . . . . . . . . . . . . . . .., ,.,. .--:., :..:.:...:. .:.:.:.: . . . . . ‘.:.:.:.:.:.:.:.:.> .,.,. .:.y ;.: : :‘;.. :.:.:...:.:...:.:.:::::::::::::j:::::::;:::: .:.:.: .:. ::::::. :.:.: .y:. . . . . . ..:. .: > ;,,~+j:.-.:,:,: :j :>,y,:, 
E#&@ 

: : : ::::y ,.... / . . . . . . . . . . . . 

May 14, 1997 TM gives results from May I, E/A&H 4.2, 7.1.3 
1997 confirmation samples and 
human health risk estimates 
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Table 3-l 
SWMU 8 - Historical Outline 

Date Event Responsible Party Section Discussed 
:. j ::y. “‘: : .., i, . . . . . . . . . . . . . . . . . . . . . . . . . . . ::::. ..:. . . . . . . . . . . :I ,: . . . . :x..:,::::‘:~.‘. .::‘,:,:: .,“’ . .i ..A.... .v... .\.. . ., . . . . . . .., ,..., ,.....,........ ,,., ,,.,,., I..: :.,. :;:I::: ::::.j.,;:,:+;::: :-::i,:lj,:~,:,:,::...:.:.:.: .I.. :.::..:j..::.::.::~::~ ,....., ,.... . . . ..A . ..I . ..i.. .I.... . . . . . . . . . . . . . . . . . . . ..-. . . . . . . . . ./../.:. . . . . . . . . i. ,. : . . ., . . .. ,, : . . . 
: J\ine[.p97: : :.. :,i::c:li:,d:‘i’li:$ .; ,;@~$gg .~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ $I:‘: $3 .i”‘7; .f :g ,;: ;y$ ; 

,.......: . . . . . . . . . . . .._... ,_,( .’ :. ‘:i’i .; +.;. I:.i:‘l:I:‘:‘:I,:.::~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~,~~~~~.:~~~~ 3i.f I. 
: . . . . . : . ._:... :_. :..:...:::: / :.:.:.:.:.:.:.:...::::.:--‘:. ‘:: _.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,........... . . . . . . . _. -,. _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

November 1997 Abandonment of monitoring wells 
in anticipation of grading project 

EnSafe Inc. 7.2 

February 1998 Identify ethylene oxide 
cylinders/begin removal of 
cylinders 

Millington Airport 
Authority/EnSafe Inc. 

7.2 

3.1 Preliminary Investigations 

Initial Assessment Study (1983) 

The IAS was completed to identify threats to human health and the environment from previous site 

waste-handling and disposal practices. The IAS stated that hazardous materials reportedly were 

disposed of at SWMU 8. A confirmation study was recommended because of the potential impact 

to groundwater (Harmon Engineering and Testing/NEESA, 1983). 

Confirmation Study/Verification Phase (1985) 

Geraghty and Miller, Inc., of Tampa, Florida, conducted a CS/VP in 1985 to investigate whether 

groundwater was contaminated at SWMU 8. Three monitoring wells (GM-lo, GM-l 1, and 

GM-12) were installed in the fluvial deposits around the presumed perimeter of SWMU 8 at depths 

ranging from 25 to 30 feet. Reported groundwater elevations indicated a northeastward 

groundwater flow in this unit. Groundwater samples were collected and analyzed for VOCs, 

cyanide, and metals. Analyses detected no VOCs or cyanide, while detected metal concentrations 

3-3 



RCRA Facility Investigation Report 
NSA Mid-South -Assembly A 
Cemetery Disposal Area - SWUU 8 
Revision: 2; May 28, 1999 

were less than the U.S. Environmental Protection Agency (USEPA) Interim Primary Drinking 

Water Standards. 

Electromagnetic Geophysical Survey (1991) 

An EM survey was conducted by the USGS in May 1991, but dense vegetation covering the site 

prevented a gridded survey, producing inconclusive results. Additional information from the 

EM survey is available in the RFI Work Plan, Assembly A Site Investigation Plans - Volume II 

(E/A&H, 1994a). 

Soil-Gas Stirvey (1991) 

A soil-gas survey was conducted by the USGS in May 1991 at SWMU 8. Fourteen soil-gas 

samples were collected and analyzed from the area reportedly used for waste disposal. Due to 

adverse fteld conditions (i.e., humidity) that affected the field instrument, the data generated were 

inconclusive. The data are summarized in the RF7 Work Plan, Assembly A Site Investigation 

Plans - Volume II (E/A&H, 1994a). 

3.2 RF1 Investigations 

Electromagnetic Geophysical Survey (1994) 

E/A&H conducted an EM survey at SWMU 8 in November 1994 to search for disposal area 

boundaries and assist in selecting DPT sample locations. While clearing brush in preparation for 

the EM survey, a flat, bermed area was identified, This was the first evidence of a possible 

disposal-area boundary. No soil disturbance or buried metal was indicated by the EM survey, 

even within the bermed area. A technical memorandum summarizing the findings of the 1994 EM 

survey and a geophysical survey map of SWMU 8 are included in Appendix A. 
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Direct Push Technology - Soil and Groundwater Screening (1994) 

E/A&H and the USGS conducted a DPT screening of SWMU 8 in November and December 1994 

to evaluate the stratigraphy and potential VOC contamination in soil and/or groundwater. The 

DPT subcontractor, Subsurface Technology, Inc., of Orlando, Florida, initially pushed a 

piezocone tool to refusal at selected locations to indicate the lithologic profile. The lithologic 

information was then evaluated in the field to select depth intervals for soil and groundwater 

sampling. Soil samples were collected from the loess, between 11 and 15 feet below land surface 

(bls), at 10 locations and at one additional location from 22 feet bls. Groundwater samples were 

collected from the fluvial deposits at 10 locations, at depths ranging from 26 to 33 feet. One 

groundwater sample was collected from the Cockfield Formation at 55 feet bls and another from 

monitoring well GM-1 1. Monitoring well GM-10 was dry due to sand-pack invasion suspected 

to be the result of a collapsed screen, and well GM-12 had a broken riser pipe; therefore, these 

wells were not sampled. 

DPT soil and groundwater samples were analyzed for VOCs at an onsite laboratory using 

USEPA Method 8021 (halogenated and aromatic VOCs). A gas chromatograph with an 

electrolytic conductivity or Hall detector and a photoionization detector (PID) were used to 

perform the analyses. Level II-equivalent Data Quality Objectives (DQOs) were provided by the 

onsite laboratory. At least 25% of the samples were split and sent to an offsite laboratory, 

National Environmental Testing, Inc. (NET), of Bedford, Massachusetts, for confirmatory VOC 

analysis using USEPA Method 8240. Field analytical results indicated no detectable VOCs in the 

soil and groundwater samples. Offsite laboratory analytical results of the DPT split soil samples 

exhibited low concentrations (CO. 1 milligram per kilogram [mg/kg]) of acetone, a common 

laboratory artifact. Sample locations, DPT screening results, and offsite laboratory split sample 

results are presented in Appendix B. 
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4.0 FIELD INVESTIGATIONS AND METHODOLOGY 

The RF1 sampling program was intended to confirm whether contaminants were present in the soil 

and groundwater as a result of reported disposal activities at SWMU 8. 

Specifically, the RF1 objectives were to: 

l Address the potential for groundwater contamination in the surficial aquifer (fluvial 

deposits) 

0 Determine the nature and extent of potential soil contamination 

l Characterize the surficial aquifer and the preferred contaminant migration pathways 

. Determine the health risks associated with any identified contamination. 

This section summarizes the drilling, analytical, and field sampling protocols employed during the 

RFI, which were based on the USEPA and the Tennessee Department of Environment and 

Conservation (TDEC)-approved Comprehensive RFI Work Plan (E/A&H, 1994b) and the 

Assembly A Site Investigation Plan (E/A&H, 1994a). Soil and groundwater were sampled 

following procedures outlined in the work plans. 

Sampling locations were chosen to provide adequate coverage around the suspected site and to 

supplement the one remaining previously installed monitoring well (GM-l 1) that was capable of 

being sampled. General sampling protocols and rationale for the soil, stockpiled soil, and 

groundwater investigation are organized and presented in Sections 4.1,4.2, and 4.3, respectively. 

Specific sampling protocols (sample handling, field quality assurance/quality control [QA/QC], 

and decontamination) are presented in Section 4.4. Section 4.5 discusses data validation, and 
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Section 4.6 discusses decontamination and investigation-derived wastes (IDW). Section 4.7 

provides an overview of the ancillary data collection associated with the RF’I, specifically the 

borehole geophysics and aquifer characterization. 

Analytical Methods 

Soil and groundwater samples were collected to assess the nature and extent of any contaminants 

and to characterize soil and groundwater properties for use in later remedial design, modeling, 

and/or migration studies, if needed. Samples were collected as part of the contamination 

assessment and submitted to NET laboratory for analysis in accordance with Solid Waste 

(SW) 846 methods. Reporting requirements were based on the Contract Laboratory Program 

Target Compound List (TCL) and Target Analyte List (TAL). Table 4-l summarizes the chemical 

analytical parameters and methods. Soil and groundwater samples were analyzed using Level III- 

equivalent DQOs. Samples analyzed for design parameters were submitted to Tri-State Testing 

Services, Inc., of Memphis, Tennessee, for physical parameters and to NET laboratory for 

chemical parameters. Design parameters and methods are listed in Table 4-2. 

Table 4-l 
Analytical Parameters and Methods 

. : : . . ,.. I : .::.: ,j.;:~: -:: ,j :.; ; .’ ‘: ,. :..’ .’ .::x cx : Tti &lorinat&J ?tyt~I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

: . . . _,., ,.,.,. .,.,., / . . . . . . . . 
-.; ;:;. ijt~hasphdnrs.Prstk~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

: 
:i :: i : .j, : &fwwted Herb*< . . :;,.g: ,lii~i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

,., ; ::‘~.!..iiij~~i:~~~~~.~: 2: : ..‘i :: ,: i .:,. . ..-..:-...;- .. 2:::. ::: ::::.‘::‘, .::,: :.,. . :. .: . . : j;: . . . . . . . ..-. . . . . . . . . . . -..:. . . . . . . . . . . . . : .:: ,: .: : ::::;.:. ::. . . . ..,...,,.,.,.,.,.,.,.i,.,..,..., .,.. .T . . . . ./. . . . i . . . . .\.. ..,.: i . . . . : ., ; : 
..’ 

M&& (Appendb g): ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
:, ,. : ;, :::.I j::j:-::.:::..::.:::::::: :::.:. .I- :. :: :.. : . . . . ..\: .i. :.: :. : : :‘: :.;:,;:..:.-‘: .‘:.‘: !. :. ; : Tm 

. . .\.. . . . . . . . . . . . . . . . . : “’ :. ‘. 
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: ‘. . . . . . .A... . . ;:... i. .A./....... i . . . . . . . . . . . . . . . . d .,... >* ,.,.,.,.,. > ,.,.,.; .,.,.,. . . . .,.,. . . . . ..A....... .\. . il.... .\........ .i I ..-..-.- . . . . . . . . / ._ .:..... . . . . . . . . /.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Groundwater TCL Volatile Organic Compounds 8240 

TCL Semivolatile Organic Compounds a270 
TCL Chlorinated Pesticides/PCBs 8080 
Organophosphorus Pesticides 8140 
Chlorinated Herbicides 8150 
Metals (Appendix IX) and Cyanide 6010, 7080, 7421, 7841, 9012 

Notes: 
PCB - Polychlorinated biphenyl 
TPH - Total Petroleum Hydrocarbons 
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Table 4-2 
Design Parameters and Methods 

- 

Groundwater Chemical: 
5day Biochemical Oxygen Demand 
Chemical Oxygen Demand 
Hardness 
Total Suspended Solids 
Alkalinity 
Total Phosphorus 
Nitrate-N 
Total Kjeldahl Nitrogen 
Heterotrophic Plate Count 
Iron 
Turbidity 

USEPA 405.1 
USEPA 410 (.l to .3) 
USEPA 200.7 
USEPA 160.2 
USEPA 310.1 
USEPA 365.3 
USEPA 352.1 
USEPA 35 1.4 
SM 9215B 
USEPA 6010 
USEPA 180.1 

Notes: 
ASTM - 
SM - 

American Society for Testing and Materials 
Standard Methods 

Drilling Methods - Resonant Sonic Drilling 

Soil borings were advanced and monitoring wells installed using resonant sonic (Rotasonic) 

drilling techniques, an innovative and relatively new method of environmental drilling. This 
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method was selected over conventional drilling techniques based on its speed, the minimal amount 

of soil waste generated, and the quality of well installation and lithologic information recovered. 

Overview of Sonic Theory 

The Rotasonic drilling method consists of mechanically induced vibrations generated through a 

sonic drill head containing two steel rollers, which rotate in opposing eccentric orbits within a 

housing, creating equal but opposite centrifugal forces. The combined centrifugal forces create 

a vertical force that is transmitted into the steel drill pipe and effectively transferred through the 

pipe to its bottom cutting edge. A series of high-frequency, sinusoidal wave vibrations are 

induced in the steel drill pipe at its resonant frequency, a rate proportional to its ability to accept 

and reflect each induced wave. With the pipe in resonance, the energy stored in the pipe greatly 

exceeds the energy being dissipated on the medium being drilled, and the maximum strain is 

imparted to the ends of the steel pipe and, in turn, to the underlying soil. The steel drill pipe 

behaves like a spring, expanding and contracting as the vibrations are imparted through the sonic 

head, creating a cutting action at the bit face and allowing a continuous core of the formation to 

move into the core barrel. A detailed discussion of Rotosonic drilling is provided in The Resonant 

Sonic Drilling Method: An Innovative Technology for Environmental Restoration Programs by 

Jeffrey Barrow (Ground Water Monitoring and Remediation, Spring 1994). 

Sample Collection with Rotasonic 

Rotasonic drilling consists of advancing two drill casings, an inner 4-inch diameter core or sample 

barrel with a studded drill bit attached to its base, and an outer 6-inch diameter casing. The inner 

core barrel first is vibrated to the desired sample depth, capturing sample material inside the 

barrel. The outer 6-inch casing is then vibrated around the inner barrel to the sample depth, 

displacing into the formation the l-inch soil annulus between the core barrel and casing. The outer 

casing serves two purposes: it ensures that the borehole remains open during sampling, 

eliminating borehole “slough,” and it prevents potential communication between shallower and 
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deeper zones by continuously casing the borehole as it is advanced. After advancing the outer 

casing, the inner core barrel is retrieved to the surface, leaving the outer casing in place, and the 

sample is vibrated out of the inner core barrel into a plastic sleeve. A decontaminated core barrel 

replaces the used one and the process is repeated until the desired sample depth is reached. 

Typically, lo-foot sections of core were collected at a time for the SWMU 8 RF1 and samples 

were extruded in 3- to 4-foot lengths. 

Potable water was used to drill below the saturated zone. After the inner barrel was advanced to 

the desired sample depth, water was pumped between the inner barrel and outer casing while the 

outer casing was vibrated down to assist in flushing out soil in the annular space. Soil in the 

annular space was either circulated to the surface with the water and emptied into a tub, or 

displaced into the borehole wall. 

4.1 Soil Investigation 

Soil above the water table was assessed on January 31 and February 1, 1995, by collecting 12 soil 

samples during installation of four groundwater monitoring wells, three along the bermed area and 

one northeast of the site. Boring locations are shown on Figure 4-l. 

Sample Collection 

A sampling team consisting of two field scientists was responsible for logging and processing the 

necessary samples for field screening and submittal to the laboratory. Soil samples were collected 

continuously using the previously described Rotasonic methods. Three soil samples were collected 

from each boring at the following depth intervals: O-12 inches, the soil-water interface, and an 

intermediate interval between land surface and the first encountered groundwater. Additional soil 

samples were collected from a boring if headspace readings or visible signs of contamination 

warranted. Soil samples were screened for VOCs using an HNu (model GP 101, with 

11.7 electron volts lamp) PID. A portion of each lo-foot core section, at 2-foot intervals, was 
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composited in l-quart resealable plastic bags and allowed to equilibrate for several minutes. Field 

screening consisted of placing the HNu probe into the headspace of the plastic bag and measuring 

any organic vapor concentrations from the soil. 

Soil samples submitted for laboratory analysis were collected and processed as described in 

Section 4.4. Soil samples were classified in the field by an E/A&H or USGS geologist. The 

classifications were recorded on individual boring logs, along with data such as measured PID 

concentrations, soil types, depth interval of samples submitted for analytical purposes, and other 

relevant field information. Boring logs are provided in Appendix C. 

Design Parameters 

Soil samples were collected during this investigation to obtain data for possible remedial design, 

modeling, and/or migration studies. One Shelby tube was collected from the 18 to 20-foot depth 

interval at boring 008SOOO2 to determine selected soil properties and the potential for contaminant 

migration through the loess. The Shelby tube was retrieved, capped, labeled, and submitted to 

Tri-State Testing Services for analysis of the physical design parameters listed in Table 4-2. A 

composite soil sample from the 12- to 14-foot depth interval in boring 008SOOO4 was submitted 

to NET laboratory for analysis of the chemical design parameters listed in Table 4-2. 

Stratigraphic Profiling - Geophysical Logging 

The stratigraphy at SWMU 8 was characterized through physical description of soil cores 

recovered while completing soil borings 008SOOOl through 008SOOO4. Supplemental lithologic 

information was gathered through geophysical logs of existing monitoring well GM-l 1 and newly 

installed well 008GOlFL. Natural gamma-ray and resistivity tools were used to generate logs of 

the subsurface (Appendix D), which in turn were used with the lithologic descriptions to determine 

subsurface contacts and to corroborate the conceptual geologic/hydrogeologic model for 

NSA Mid-South (Section 2.12 of the Comprehensive RF’I Work Plan [E/A&H, 1994b]). 
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Polychlorinated Biphenyl Soil Investigation 

A separate soil sampling event was conducted at SWMU 8 in January 1996 as part of a larger 

investigation of areas throughout NSA Mid-South suspected of having received soil containing 

polychlorinated biphenyls (PCBs). Within SWMU 8, six sample locations were selected on the 

edge of the western side of the berm (labeled 008PCBOl through OOSPCB06) and four locations 

from piles of stockpiled soil on the east side of the suspected disposal area (labeled 008PCB07 

through 008PCBlO) as shown on Figure 4-2. Two discrete soil samples were collected at each 

of the 10 sample locations, from the surface (0- to l-foot) and the subsurface (2- to 3-feet bls). 

Samples were analyzed in the field for PCBs with the EnSys RJS” Test System, an immunoassay 

kit with a 1 part per million (ppm) detection level. Analysis consisted of adding standards, 

samples, and color-change reagents to test tubes coated with a PCB-specific biochemical reagent. 

The concentration of PCBs in each sample was determined by comparing its color intensity with 

that of the standard. PCBs were not detected in any of the SWMU 8 samples analyzed with the 

immunoassay kit. The 10 SWMU 8 PCB soil investigation sample locations are shown in 

Figure 4-2, and Appendix E contains a copy of the PCB soil investigation summary. 

Also during the PCB investigation, soil was collected and processed, as described in Section 4.4, 

from six of the 10 sample locations for offsite laboratory analysis of VOCs, semivolatile organic 

compounds (SVOCs), chlorinated pesticides/PCBs, and metals, according to the methods listed 

in Table 4-l. Of the six sample locations selected for offsite laboratory analysis, five were from 

the western side of the berm (008PCBOl and 008PCB03 through 008PCB06) and one was from 

the stockpiled soil (OOSPCBOS). The offsite analytical results for the five sample locations from 

the western side of the berm are included in Section 6.2, Soil Analytical Results. The offsite 

analytical results for the one stockpiled soil sample, collected for disposal characterization, are 

included in Section 6.3, Stockpiled Soil Analytical Results. 
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4.2 Stockpiled Soil Investigation and Removal 

The analyses performed on the stockpiled soil sample (OOSPCBOS) collected during the PCB soil 

investigation at SWMU 8 indicated detectable concentrations of several pesticides and SVOCs, so 

the approximately 40 cubic yards of stockpiled soil were investigated further. Four locations 

throughout the stockpiled soil, labeled OOSSOOll through OOSSOO14 and shown on Figure 4-3, 

were selected to collect 0- to l-foot and 3- to 4-foot depth interval samples for full scan analyses 

(FSA; VOCs, SVOCs, pesticides, organophosphorus pesticide/PCBs, herbicides, Appendix IX 

metals, cyanide, total petroleum hydrocarbon-diesel range organics [TPH-DRO], and TPH- 

gasoline range organics [TPH-GRO]). The pesticide dieldrin was detected in seven of the eight 

samples exceeding its residential risk based concentration (RBC, 40 pg/kg), therefore the BR4C 

Cleanup Team (BCT) decided that a soil removal would be performed. A summary of the results 

is provided in Section 7.1. 

After removal of the stockpiled soil was completed in March 1997, four composite confirmation 

samples (OOSSOOl5 through OOSSOOlS) were collected from the 0- to l-foot depth interval into the 

remaining soil and analyzed for SVOCs, pesticides, and TPH, since these were the primary 

contaminants detected in previous investigations. A second removal occurred in late April 1997 

based on the first round confirmation results, followed by the collection of 16 confirmation 

samples (OOSSOOl9 through 008S0034) from the removal area at the 0- to 2-inch or 6- to S-inch 

interval as stated in the Technical Memorandum - SWMU 8 Dieldrin Sampling Approach 

(E/A&H, 1997a). These samples were analyzed for pesticides only and results and human health 

implications are discussed in the Technical Memorandum - SWMU 8 Post-Excavation Dieldrin 

Sample Results and Risk Summary (E/A&H, 1997b). Two additional samples (OOSSOO35 and 

OOSMOO36) were collected in June 1997 to determine if runoff from the site would have impacted 

the surrounding areas. These were analyzed for pesticides only. Figure 4-3 shows sample 

locations OOSSOO15 through OOSSOO35 and 008MOO36. A summary of the results is presented in 

Section 7.1. 

-J 
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4.3 Groundwater Investigation 

The SWMU 8 groundwater investigation initially focused on two water-bearing zones: the loess 

and the underlying fluvial deposits. At NSA Mid-South, groundwater in the loess may contain 

potential site contaminants because of its shallow depth (between 10 and 15 feet bls). No 

groundwater was observed in the loess at SWMU 8; therefore, the investigation focused on the 

underlying fluvial deposits, which are unconfined in the vicinity of this site. 

As part of the RFI, three shallow monitoring wells (OOSGOOOlLS, OOSSOOO3LS, and OOSSOOO4LS) 

were installed in the loess from 18 and 20 feet bls. These wells never produced water and were 

subsequently abandoned in February 1995 in accordance with Memphis-Shelby County Health 

Department requirements. Groundwater in the fluvial deposits was characterized by four new 

monitoring wells (designated as OOSGOlFL through OOSGO4FL) installed in February 1995 along 

the berm and northeast of the bermed area, combined with sampling of existing well GM-11 

(Figure 4-4). As mentioned previously, wells GM-10 and GM-12 were not sampled because 

GM-10 was dry and GM-12 had a broken riser pipe. Monitoring wells screened in the fluvial 

deposits ranged between about 30 and 38 feet bls (Table 4-3). 

Table 4-3 
Well Completion Data 

SWTbfU 8 - Cemetery Disposal Area 

Monitoring Well 
Identification 

Construction Total Screened 
Interval (ft btoc) 

Ground Surface Top of Casing 
Elevation (msl) Elevation (msl) 

Fluvial Deposits Wells 
~ :;.‘-.‘~.::.:.&jg&~ ~~~~~~~~~~~.~~~~~~~~ :~~$G& :; i’;;i’l ‘\I . . jg .&I I”::l::.l:i:zlti;:~~~ ~~~~~~~~~~~~ ~~~:i~~~~~~~~~~~~~~,~:~~~~ j::s~~~~~~~ii:.i!l ,..:. .: ? : : . : ::, . . ., . . . . ,....:.:...:...:.:...:.:,: .> . . . . . > . . . . . . . . .I i.‘. .‘. . . . . . . . . . . . . . . . . ..-..::::::::::.::.:.:::: .: ..::...::.: >: ,. : ,: . . . ,. .,‘: :’ ‘. : .., :., ::. .:.:: ,.>jf.. ..:.:.:.:.::.:.::.~::.,.::, :.:.. . . . .._. . . . . . . . . . . . . . . . . . . . . .A...... . . . . . . ,. ,., ..t . . . . . . . . . . . . > ,.,.,..,.,... :.: ,. ..,... . . . . . . . . . 

008G02FL 2-10-95 36.28 30.78 - 35.78 325.21 327.56 

008GO4FL 2-09-95 32.26 26.73 - 31.76 324.66 327.31 

Abandoned Loess Wells 
‘I: :::. :::..: .. ..:.: j:::,:, ,j j ,. :. :. j j . :..::: .,.,.,.. ., .,. ::::.:.j~.~,~.~.~.: :.: i’:j:.:::: .,..: :: :: i.:y::.j>$,:: .:.:.: ::.:y: :j-::. ::: ::: ;,.: :.::...y ;;:::,:i 

:: ;& .: .~~~~:ts-::;,-~::~~~.;‘.~~~~~~~: ; j $.$g ; $.;. jJj$;$:j $;; it;. ‘:.$: ; ; $q# g;.:$&Jgjj j.?: j {; ~I:!iti;i:S:qiRs ji’(Q&iJJJf) j :gJjj;i& : j:i:i.$:ir’j: $$I z 
. . . . . . . .: .:.:.,.:.,.: ..: . . :.:.:.:,>:.. ,., ~~, . ...: ‘:. ‘. :. : .:-:.:-: .:.:.:.:.:.:.:.: > ‘. . . .i :.:-: :: ‘.:.:.:.+ .::.:.:;.!:.::: ,: I.:.:.:...: ,., ._.... . . . . . . ., . . . . . ,. . . . . . . I . . . 

OmGo2Ls 2-10-95 23.00 12.50 - 22.50 (CLOSED, 2-28-95) 
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Table 4-3 
Well Completion Data 

SWMU 8 - Cemetery Diiposal Area 

Monitoring Well Construction Total Screened Ground Surface Top of Casing 
Identification Date Depth (ft btoc) Interval (ft btoc) Elevation (msl) Elevation (msl) 

Existing Monitoring Wells (installed by Geragbty and Miller) 

GM-II 6-14-85 30 25-30 319.32 322.06 

Notes: 
All monitoring wells were constructed of 2-inch diameter Schedule 40 polyvinyl chloride (PVC) casing and0.010 slot PVC screens. 
ft btoc - feet below top of casing 
msl - relative to mean sea level 

Monitoring Well Construction 

Monitoring wells installed in the fluvial deposits during the RPI were double-cased to prevent 

potentially contaminated soil or groundwater at shallower depths from communicating with deeper 

groundwater. Initially, a pilot boring was completed with a Rotasonic rig at each proposed fluvial 
-4 

deposits well location to determine the thickness of the loess and the depth to the top of the fluvial 

deposits. Soil samples were collected and logged as described in Section 4.1. The pilot boring 

was then reamed using a hydraulic rotary rig with a 12-inch k-cone bit and potable water as 

drilling fluid to within a few feet of the top of the fluvial deposits. Mixing potable water with 

natural silt and clay in the formation resulted in mud being circulated during the reaming process. 

After reaching the target depth, which typically was in a transitional zone between the loess and 

fluvial deposits, the drill bit and string were removed from the borehole and 8-inch diameter steel 

surface casing was lowered into the hole. Before installation, centralizers were welded on the 

outside of the surface casing to maintain proper alignment, and a polyvinyl chloride (PVC) endcap 

was hammered onto the bottom of the casing to prevent borehole fluid from entering. Then the 

casing was grouted in place using a tremie pipe with a 95/5 percent mixture of Portland cement 

and bentonite powder in the annular space. 
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After allowing at least 24 hours for the grout to cure, Rotasonic drilling resumed through the 

inside of the surface casing to the base of the fluvial deposits. The contact between the fluvial 

deposits and the underlying Cockfield Formation was characterized as a change from a coarse 

gravelly sand to a very fine silty sand with clay. When the borehole depth was completed, 

stainless-steel centralizers were installed around the bottom of the PVC well screen, and the casing 

and screen were lowered inside the 6-inch outer Rotasonic casing. Fluvial deposits monitoring 

wells were constructed using a 5-foot section of O.Ol-slotted, 2-inch diameter, flush joint, 

Schedule 40 PVC screen, attached to 5- and lo-foot sections of 2-inch diameter, flush joint, 

Schedule 40 PVC riser pipe. Loess wells were constructed using lo-foot sections of 2-inch 

diameter, flush joint, Schedule 40 PVC well screen and 2-inch diameter, flush joint, Schedule 40 

PVC riser pipe. Five-foot well screens were selected over the lo-foot lengths used at other 

Assembly A SWMUs because the fluvial deposits were thinner at SWMU 8 (discussed in 

Section 5.1) and for consistency with the Geraghty and Miller wells. Well construction proceeded 

through the inside of the temporary 6-inch Rotasonic casing by pouring a 10/20-frac, washed silica 

sand between the casing and the well screen. Then the 6-inch outer casing was vibrated out from 

around the well screen. The sand pack was installed to 2 to 3 feet above the top of the well 

screen, followed by enough bentonite chips to form a seal 3 to 4 feet thick. The remaining annular 

space was pressure-grouted to the surface with a high-solids bentonite slurry. 

The surface casings were left extending above ground to serve as a protective casing for the 

monitoring wells. Well pads were completed with four outer protective bollards set adjacent to 

a 4-foot x 4-foot x 6-inch concrete pad. All monitoring wells were tagged with the designated well 

identifier, completion date, and screened interval. Monitoring well completion data are provided 

in Table 4-3 and monitoring well logs are provided in Appendix C. 
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Well Development 

Fluvial deposits monitoring wells were developed using Grundfos submersible electric pumps as 

described in the Comprehensive RFI Work Plan (E/A&H, 1994b). Well development was 

considered complete after specific conductance, temperature, and pH stabilized; turbidity was 

reduced as much as practical, typically after removal of a minimum of three well volumes of 

water. Water quality parameters were recorded in the field logbook or on well development 

forms. 

Low-Flow Micropurging 

Fluvial deposits monitoring wells were purged and sampled using low-flow micropurging, as 

applicable. Micropurging is based on the premise that stagnant water in the well casing does not 

completely mix with groundwater flowing through the screen when pumping at relatively low flow 

rates. Studies have suggested that flow in the well screen is horizontal and laminar, and that 

groundwater moving through the screened portion of a well interacts minimally with stagnant 

water in the overlying well casing (Robin and Gilham, 1987). Purging several well volumes prior 

to sample collection has been shown to be unnecessary and recent studies have demonstrated that 

water-chemistry results from micropurging methods are comparable to traditional sampling 

methods (Rear1 et al., 1994). Micropurging also reduces purge-water volume and decreases 

sampling time compared to conventional sampling. 

4.3.1 Groundwater Sampling 

Groundwater samples were collected from the four fluvial deposits monitoring wells installed 

during the RF1 and monitoring well GM-l 1 in March 1995. After a minimum post-development 

equilibration period of 48 hours, each well was purged and sampled using a Grundfos pump and 

dedicated Teflon tubing. Micropurging was the preferential purging technique, but if this was not 

possible due to low yields, then at least three well volumes were removed from each well before 

sampling; selected water quality parameters also were measured during well purging. The wells 

4-20 



.t=-. I 

RCRA Facility Investigation Repon 
NSA Mid-South -Assembly A 

Cemetery Disposal Area - SWiUU 8 
Revision: 2; May 28, 1999 

were considered ready for sampling following three consecutive pH, conductivity, and temperature 

readings within f 0.5 units, f 10 %, f 1” C, respectively, and when turbidity was reduced as 

much as practical. 

During the March 1995 sampling event, the Grundfos pumps were lowered to the bottom of the 

wells. It was determined that this created turbid samples, and in subsequent sampling events the 

pump was lowered to the approximate middle of the screened interval. Final water quality 

readings and the volume purged from each well are listed in Table 4-4. 

Table 4-4 
Summary of Well Purging Data - March 1995 

SWMU 8 - Cemetery Disposal Area 

PI-I Conductivity Temperature Turbidity Gallons 
Well I.D. (S.U.) (mS/cm Q 25°C) (“C) Purged 

. . . . . . . . . ..A. ,. ,..,.,,,,,.,,.,. . ., .:,..;,.:..::(:.::.: .. . . . . . . . . . . i .~~~~~~~~~~~~~~~~~~~~~i;;::.r~~:~~~~~~~~~~~~~~~~~~~~~~~~~~:~.~~~~~~~~i::: .g?:?c$~: 
: . . . . . . . . . . . . . . . . . . . . . . . . . _.. . . . ., . . . . . . . . . . . . . . . . . . . . .,.: ..,.:.,.: :i_l . . ..-... . . . . . . . . . . . . ,..,.., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -:,. . . . . . ...: . . . . . . ,.,..............i . . . . . . . . .:.. . . .._. . . . . .._........... . . . . . . . . . .._... ,........, ,.................... .,..... . . . . . . . . . . . ,..... . . . . . . . . . . ............, ,...,.... ..... .,... ,....., ......,... ......,.,..........:.... ,......., ,... ...................... 
008GO2FL 6.46 0.355 17.6 28 6.8 

008Go4FL 5.90 0.354 17.4 170 4.8 

Notes: 
All wells were purged and sampled using dedicated Teflon tubing and a Grundfos pump. Wells 008GO3FL and 
OOSGO4FL were purged using micropurging techniques; other wells could not be micropurged due to low yields. 
S.U. - standard units 
mS/cm - millisiemens per centimeter 
NTU - nephelometric turbidity units 
PH - negative logarithm of the effective hydrogen-ion concentration 
“C - degrees Celsius 

Each well was sampled immediately following purging. All groundwater samples were analyzed 

for the parameters listed in Table 4-l. Also, a sample from monitoring well 008GOlFL was 

analyzed for the chemical design parameters listed in Table 4-2. 
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4.3.2 Long-Term Groundwater Monitoring Program Sampling 

As part of the NSA Mid-South long-term groundwater monitoring program, the wells at SWMU 8 

were sampled three times since the initial sampling event in March 1995. In November 1995, 

three of the four RF1 fluvial deposits monitoring wells and well GM-11 were sampled and 

analyzed for VOCs. (Note: during the November 1995 event, well 008GO2FL was not sampled 

due to field oversight.) In April 1996, the four RFI fluvial deposits monitoring wells and well 

GM-11 were sampled and analyzed for VOCs. In August 1996, the four RF1 fluvial deposits 

monitoring wells and well GM-11 were sampled and analyzed for the parameters listed in 

Table 4-l. All well purging and sampling procedures followed those previously outlined for the 

initial well sampling event. The November 1995 and April 1996 sampling events were performed 

to document the presence or absence of VOCs (i.e., chlorinated solvents), which are the most 

likely contaminant type to migrate to deeper groundwater. The August 1996 sampling event was 

performed to document the groundwater conditions in SWMU 8 monitoring wells prior to the 

recommendation to remove some of the wells. 

4.4 Sampling Protocols 

All sampling activities were conducted in accordance with the Comprehensive RFI Work Plan 

(E/A&H, 1994b) and the Assembly A Sire Investigation Plans (E/A&H, 1994a). Where warranted 

by field conditions, deviations from the approved procedures were conducted and appropriately 

documented in the field logbook. 

Sample handling was minimized and material was transferred expediently from the sampling 

device to containers, in as clean an environment as possible. Plastic sheeting was placed over the 

sample table or around the well and new gloves were donned before each sample was collected. 

Empty containers were kept packaged until use, at which time they were immediately chilled and 

isolated in a cooler. Soil samples collected for VOC analysis were containerized first from 

unhomogenized material to lessen the loss of volatile constituents. 
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QA/QC Samples 

QA/QC samples were collected to test the level of reproducibility attainable in the sampling and 

analytical process, quality of equipment decontamination, quality of source waters and materials, 

sample exposure to ambient contamination during handling, and the level of laboratory precision 

and accuracy. QA/QC samples were analyzed for the same contaminant-assessment constituents 

as the associated environmental samples. All field QA/QC samples, which were collected in 

accordance with the Comprehensive RFI Work Plan and the Assembly A Site Investigation Plans, 

consisted of the following types and frequencies: 

l Duplicates: 10% of total samples collected per media 

l Equipment rinsates: One per week during sampling 

l Material blanks: One for each well construction material used 

l Field blanks: One per sampling event (week) per source of water 

0 Matrix spikes/matrix spike duplicates: 5% of the total samples collected per medium 

a Trip blanks: Submitted with each cooler containing VOC samples. 

QA/QC samples collected during the DPT survey were not collected from SWMU 8, but were 

collected at other SWMUs being investigated concurrently. Three field blanks of 

deionized/organic-free water and four rinsate blanks were collected during the DPT survey. No 

VOCs were detected in any blank samples. These results will be discussed further in a data 

validation report. At least 25% of the samples collected during the DPT survey were split and 

submitted to an offsite laboratory for VOC analysis to confirm the onsite laboratory results. Split 

analytical results are included in Appendix B with the DPT screening summary. 

. 

Samples requiring chemical preservation were preserved in the field in accordance with the 

USEPA, Environmental Compliance Branch, Standard Operating Procedures/Quality Assurance 

Manual (USEPA, 1991). As soon as samples were collected, sample containers were labeled and 
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a custody seal was placed over each lid with the sample identification, date, and sampler’s name. 

Then the containers were placed on ice in a cooler. 

Sample Processing and Chain of Custody 

Samples were individually bubble-wrapped, bagged in resealable plastic bags, packed on ice, and 

sealed inside sturdy coolers. Samples were typically submitted to the laboratory the day of 

collection and arranged in coolers with sufficient volume to maintain uniform and appropriate 

preservation temperatures during shipment. Temperature blanks were placed in all coolers for 

laboratory verification of the cooler temperature upon arrival. Trip blanks were placed in coolers 

containing samples for VOC analysis. Cooler lids were secured with packing tape and signed 

custody seals. Packaged samples were shipped overnight via FedEx priority service for delivery 

the next morning. The laboratory was notified the day of shipment of the number of samples 

being submitted. E/A&H personnel were contacted by the laboratory the following day to verify 

receipt and condition of the samples, All sample shipments were reported to have arrived at the 

laboratory in good condition and at appropriate temperatures. 

To ensure the integrity of the sample transfer process, a strict chain-of-custody procedure was 

implemented for all samples collected. This procedure was initiated in the field for each sampling 

event and followed through custody transfer to the contract laboratory. A chain-of-custody form 

was completed for each sample batch, itemizing sample numbers, types of containers, 

preservatives, analyses requested, date and time of sampling, and FedEx shipment number. 

Custody transfers were recorded with signature, date, and time of relinquishment, and receipt of 

custody by the parties involved. 

Sample Labeling 

Each sample collected in the field was labeled with a lo-digit alphanumeric code that identified 

the site, sample type, sample location, sample depth, and QA/QC sample type (as appropriate). 
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The first three characters identify the site location (SWMU 8 = 008). The fourth character 

identifies the sample type (S = soil, C = soil duplicate, G = groundwater, H = groundwater 

duplicate). The matrix codes are listed with the analytical data in Appendix H of this report. The 

fifth through eighth characters represent the station location (boring location 12 = 0012). The 

final two characters represent the deepest point of the sample interval (18-20 feet = 20). 

Examples: 

008SOOO120 = SWMU 8/soil/baring location l/18-20 foot depth 

008GOlFLOl = SWMU 8/groundwater/monltoring well 1 screened in the fluvial deposits/ 

first event 

4.5 Data Validation 

Data were validated for NSA Mid-South Assembly A in accordance with USEPA Contract 

Laboratory Program National Functional Guidelines for Organic and Inorganic Data Review 

(USEPA, 1994a). Data validation was performed by E/A&H and/or one of the following 

subcontractors: CKY Environmental Services, Inc., of Torrance, California, or Validata Chemical 

Services of Norcross, Georgia. The data validation findings for Assembly A SWMUs are 

presented under separate cover within Data Validation Report - NAS Memphis Assembly A 

(E/A&H, 1995) or Data Validation Report - NSA Memphis Assembly A (E/A&H, 1996a). 

4.6 Decontamination and Investigation-Derived Waste 

Decontamination 

Field equipment was decontaminated in accordance with the Comprehensive RFZ Work Plan. All 

downhole equipment was cleaned at the decontamination pad at the N-7 Aircraft Wash Rack before 

each use. Decontamination procedures were as follows: 
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a High-pressure, hot soap and water wash 

a Rinse with potable water 

a Rinse with deionized water 

. Rinse twice with pesticide-grade isopropyl alcohol 

l Wrap with aluminum foil or plastic. 

New disposable nitrile gloves were donned before handling decontaminated sampling equipment. 

Rinse water from decontamination activities was stored in a 2,000-gallon holding tank at the 

decontamination pad. This holding tank was discharged to the sanitary sewer only after receiving 

satisfactory sample results from VOC analysis of its contents. The release criteria were 

determined by agreement with the Navy and Fisher & Arnold, Inc., the wastewater consultant to 

the City of Millington. 

Investigation-Derived Waste 

Drilling mud, soil, and groundwater derived from the investigation were stored in labeled 

55-gallon drums. The following information was recorded on a drum-tracking form: contents of 

the drums, date filled, the boring/well identification, and a unique tracking code. Soil and mud 

drums were loaded on pallets and staged in a fenced, paved area near Building N-1694, the 

permitted hazardous waste storage area. The drilling mud and soil were characterized as 

nonhazardous and were used as fill material on the NSA Mid-South Southside near the Defense 

Reutilization and Marketing Office (DRMO) facility. Purge and development water were staged 

at the decontamination pad pending the receipt of analytical data and discharged into an oil-water 

separator connected to the sanitary sewer following approval from the City of Millington’s 

wastewater consultant, Fisher & Arnold, Inc. 
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4.7 Ancillary Data Collection 

Aquifer Characterization 

The rate of water transmission and, thus, possible contaminant migration in the fluvial deposits 

were evaluated through a limited aquifer characterization of one of the site monitoring wells. The 

evaluation consisted of a specific-capacity test conducted on fluvial deposits monitoring 

well 008GOlFL and construction of maps showing the potentiometric surface in the fluvial 

deposits in the SWMU 8 area. 

The specific capacity of a well is the ratio of yield per foot of drawdown, usually expressed in 

terms of gallons per minute per foot of drawdown (gprn/ft). During the specific capacity test, 

water is withdrawn from the well at a known discharge rate for a designated period of time. 

Drawdowns are measured until relative stabilization occurs at that pumping rate. This test may 

be continued at a higher pumping rate following stabilization (stepdrawdown test). Specific 

capacity is a function of the following variables: 

a Well efficiency 

b Transmissivity of the zone supplying water to the well, which may be less than the . 

transmissivity of the aquifer depending on the length of the screen (partial penetration 

effects) 

b Storage coefficient of the aquifer 

b Length of the pumping period 

. Effective radius of the well 

b Pumping rate. 

4-27 



RCRA Facility Investigadon Report 
NSA Mid-South -Assembly A 
Cemetery Disposal Area - SWMU 8 
Revision: 2: May 28, 1999 

The relationship between specific capacity and transmissivity is based on the Theis equation 

(Bradbury and Rothschild, 1985): 

T = w(u) Q -- 
4x s 

where : 

T = the transmissivity 

Q/s = the specific capacity 

Q = the pumping rate 

S = the drawdown 

Wu) = the well function of U. 

This equation requires the use of consistent units. The W(u) is defined as 

r2S u=- 
4Tt 

where: 

T = defined as above 

r = the effective radius of the well 

s = the storage coefficient 

t = the duration of pumping preceding the specific-capacity test measurment. 

Aquifer parameters were calculated from the specific-capacity test data using a computer program 

developed by Bradbury and Rothschild (1985) that is based on equations presented in 

Lohman (1972). Two assumed variables considered in the specificcapacity program are the 

storage coefficient and well-loss coefficient. A storage coeffkient of 0.25 was estimated for a 
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confined, fine- to medium-grained sand aquifer (Todd, 1980) and a well-loss coefficient of 0.75 

was used to approximate the well efficiency (well efficiency of 25%). The specific-capacity data 

were used to derive T and the hydraulic conductivity (K), which are presented in Section 5. 

Borehole Geophysics 

A combination probe consisting of natural-gamma ray and electrical induction sections was used 

to measure the natural gamma-ray emission and induced electrical conductivity of strata penetrated 

by monitoring wells GM-l 1 and 008GOlFL. GM-l 1 was selected because of the absence of a 

steel surface casing, which allowed a continuous profile through the loess. Well 008GOlFL was 

selected because it was the deepest monitoring well installed onsite. 

The logging probe was approximately 5.5 feet long and designed to fit inside 2-inch PVC-cased 

holes in or out of the water column. The probe was lowered and raised at a set speed by a cable 

attached to a winch. The cable contained electronic wiring connecting the probe to a computer 

inside the logging truck. 

Once the monitoring well to be logged was identified, an operator positioned the logging truck 

close to the hole and began entering well information into the computer, while a second operator 

attached the decontaminated probe to the cable and positioned the probe in the monitoring well for 

temperature equilibration. The probe was zeroed to ground surface by subtracting the riser height 

before being lowered to the bottom of the well. At the bottom, the temperature of the probe was 

again allowed to equilibrate. As the probe was ascending, data were recorded at 0. l-foot intervals 

by digital computer. When the probe reached the surface, it was detached from the cable and 

stored for transport to the decontamination pad. Before the logging unit left the monitoring well, 

a paper copy of the data (Appendix D) was generated to check instrument function. QC was 

obtained daily by repeating 20-foot sections of various monitoring wells. 

. 
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5.0 GEOLOGYANDHYDROGEOLOGY 

5.1 Regional Geology and Hydrogeology 

The general hydrogeology of the Memphis area is discussed in detail in Section 2.11, and a 

conceptual model of the hydrogeology at NSA Mid-South is presented in Section 2.12 of the 

Comprehensive RF1 Work Plan. Updated information is available in the Hydrogeology of 

Post-Wilcox Group Stratigraphic Units in the Area of the Naval Air Station Memphis, near 

Millington, Tennessee (Kingsbury and Carmichael, 1995) and in the Hydrogeology and 

Groundwater Quality at Naval Support Activity Memphis, Millington, Tennessee (Carmichael et 

al., 1997). The following summary of the hydrogeology of NSA Mid-South is based on this 

updated information. 

The two stratigraphic units investigated during the SWMU 8 RF1 are the loess/alluvial deposits 

of Pleistocene and Holocene age and the underlying fluvial deposits of Pleistocene/Pliocene age. 

The loess - eolian deposits consisting of silt, silty clay, clay, and minor amounts of sand - is the 

principal unit occurring at land surface throughout the NSA Mid-South Northside. Alluvium, 

which is restricted to stream valleys, includes alluviated or reworked loess. The loess is typically 

0- to 65-feet thick in the Memphis area; at NSA Mid-South it ranges from 15 to 45 feet in 

thickness. 

Water-bearing zones are present in the loess primarily in the upper part of this unit; however, 

yields are low and water quality analyses performed during the water use survey portion of 

previous underground storage tank investigations at NSA Mid-South indicate that loess 

groundwater does not meet many primary or secondary drinking water standards, including those 

for turbidity, iron, and manganese. Previous investigations at NSA Mid-South have found depth 

to water in the loess varying between 5 and 15 feet bls and vertical hydraulic conductivities to 

range from 10e6 to lo-* centimeters per second (cm/set). Although the loess may be considered 

an aquitard on the basis of the relatively low hydraulic conductivities, this shallowest 

5-l 



RCRA Facility Investigation Repon 
NSA Mid-South - Assembly A 
Cemetery Disposal Area - SWMU 8 
Revision: 2; May 28, 1999 

water-bearing zone is present within this unit. Groundwater flow in the loess is primarily 

downward, although locally some groundwater in the loess may discharge to nearby streams, 

drainage ditches, and other surface water bodies. 

The fluvial deposits, which underlie the loess in upland areas, consist of sand, gravel, and some 

clay, with thin layers of ferruginous sandstone and conglomerate at the base. This unit ranges 

from 0 to 100 feet thick in the Memphis area; on the Northside of NSA Mid-South it ranges from 

10 to 70 feet thick and represents the most significant component of the surfrcial aquifer. The 

upper portion typically consists of a mixture of very fine sand with varying degrees of silt and clay 

and becomes increasingly less silty with depth, grading into a fine-to-medium sand near the middle 

of the unit. Grain sizes typically coarsen below this interval, grading into a gravelly sand near the 

fluvial deposits basal section. 

Many shallow domestic wells in Memphis rural areas are completed in the fluvial deposits. 

Relative groundwater elevations between wells completed in the loess/alluvium and fluvial deposits 

indicate semiconfined-to-confined conditions in the fluvial deposits. Typically, a downward 

vertical gradient exists between water in the loess and the fluvial deposits. Sediments in the fluvial 

deposits generally coarsen with depth. 

The fluvial deposits are underlaid by the Cockfield Formation, a part of the Jackson-upper 

Claiborne confining unit, which is a heterogeneous formation consisting of very fine silty sand 

interbedded with clay and silt lenses or clay with interbedded fine sand lenses. The more 

permeable characteristics of the fluvial deposits, compared to the relatively impermeable properties 

of the overlying loess/alluvium and the underlying Cockfield Formation, result in the fluvial 

deposits being the preferential zone of shallow groundwater flow and the route for contaminant 

transport in the NSA Mid-South subsurface. 
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5.2 Site-Specific Geology 

A stratigraphic profile was assembled from the lithologic information gathered from the borehole 

data and geophysical logging activities at SWMU 8. The profile shows the local geology to 

41 feet bls, which is the approximate depth to the top of the Cockfield Formation. Boring logs 

are provided in Appendix C. Geologic cross sections of the site constructed from the lithologic 

information are shown in Figure 5-l. The geophysical logs in Appendix D show the 

representative gamma-ray geophysical data at monitoring wells 008GOlFL and GM-11. The 

contact between the loess and fluvial deposits (approximately 305 feet above mean sea level) is 

apparent in the gamma-ray log as seen by the decrease in signal at approximately 19 to 20 feet bls 

(Appendix D). Below are descriptions of the loess and fluvial deposits derived from soil boring 

information. 

Loess/Alluvium 

Silt and clay soil types were encountered from land surface to the top of the fluvial deposits, which 

ranged from 18 to 22 feet bls at SWMU 8. The loess consists of a moist yellowish-brown silt 

mottled with yellowish-gray silt from the surface to the top of the fluvial deposits. The observed 

thickness of the loess at SWMU 8 is approximately 20 feet compared to the typical thickness of 

between 39 to 45 feet in lower altitude areas of the NSA Mid-South Northside (Kingsbury and 

Carmichael, 1995). 

A Shelby tube sample collected from boring 008SOOO2 at the 18- to 20-foot depth interval was 

analyzed for vertical coefficient of permeability per American Society of Testing and Materials 

(ASTM) Method D-5084-90 using a flexiwall permeameter. The results indicated a vertical 

permeability coefficient of 3.0 x l@’ cm/set. Sieve analysis indicated a silty clay soil type. The 

soil laboratory report is included in Appendix F. 
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Fluvial Deposits 

The upper portion of the fluvial deposits consists of silty sand and sand with some scattered gravel 

at SWMU 8. The amount of gravel increases with depth, and sand grain-size distribution shifts 

from fine-grained in the upper part of the fluvial deposits to coarse-grained in the lower part. The 

base of the fluvial deposits consists of a silty sand with clay and a cemented layer of ironstone at 

around 32- to 37-feet bls. Gravel content varied from one boring location to the next and was 

noted to increase (based on thickness) from the west (4 feet at OO8SOOO4) to the east (21 feet at 

OO8SooOl). A soft, pale orange, silty clay was identified in boring 008SOOOl from 41 to 45 feet, 

grading into a pale-to-reddish orange, fine-grained sand with silt, which is somewhat characteristic 

of the Cockfield Formation found at other Assembly A SWMUs. The fluvial deposits at 

SWMU 8, compared to other SWMUs, were thinner and contained a greater degree of silt and 

clay. Two geologic cross sections in Figure 5-l show the lithologic profile at the site. 

5.3 Site-Specific Hydrogeology 

A specific capacity of 0.47 gpm/fi was calculated for well 008GOlFL based on pumping data 

collected during well sampling. Using this specific capacity value and an aquifer thickness of 

21 feet for this location, a K of 8 feet per day @/day) was calculated using the computer program 

discussed in Section 4.7. The aquifer thickness was based on the assumption that water in the 

fluvial deposits aquifer is confined at the bottom by the Cockfield Formation and at the top by the 

loess (in reality, only a few feet of saturated thickness is present in the fluvial deposits at 

SWMU 8). Other variables used as input for estimating K are given in Appendix G. 

Groundwater levels measured on March 3 1 and September 27, 1995, and April 8, 1996, were used 

to construct maps of the potentiometric surface in the fluvial deposits. Based on these maps, a 

value for the hydraulic gradient was estimated. The potentiometric surface map for the 

March 3 1, 1995 data (Figure 5-2) suggests groundwater moves to the northeast. The hydraulic 

gradient based on this data is 0.0052 (Table 5-l shows the hydraulic gradient calculations). 
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Table 5-l 
Hydraulic Gradient Calculations 

March 31, 1995 Data 

A (008GO2FL, 008GOlFL) = 304.91 ft - 303.22 ft = 0.0052 
323.15 ft 

September 27, 1995 Data 

A (008GOlFL, GM-11) = 301.24 ft - 300.51 ft = 0.0044 
166.5 ft 

Figure 5-3 shows the potentiometric surface map for the September 27, 1995 data. The 

groundwater flow direction is indicated to the west-northwest, a significant change from the 

March data. The hydraulic gradient based on September data is 0.0044. The potentiometric 

surface map for the April 8, 1996, data (Figure 54) indicates groundwater again moving to the 

northeast. The seasonal change in groundwater flow directions is likely a result of recharge and 

discharge of groundwater into and out of the fluvial deposits during the high and low water-level 

periods of the year. 

Horizontal groundwater velocities in the fluvial deposits were estimated using the K and estimated 

gradients. Calculations are shown in Table 5-2. Velocity for the March data was estimated at 

0.149 ft/day, and velocity from the September data was estimated at 0.126 ft/day. 

Table 5-2 
Groundwater Velocities 

March 31, 1995 Data 

8 ft/dav (0.0052) = 0.149 ftlday 
0.28 

September 27, 1995 Data 

8 ft/dav (0.0044) = 0.126 ft/day 

- 
r 5-9 
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Horizontal groundwater velocities were calculated using the following derivation of Darcy’s law: 

where : 
V = Ki/n 

K = hydraulic conductivity from specific-capacity test 
i = groundwater gradient 
n = effective porosity of aquifer matrix 

An effective porosity of 28% was assumed for the fluvial deposits sand and gravel (Heath, 1989). 
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6.0 NATURE AND EXTENT OF CONTAMINATION 

Contaminant risk-based concentrations (RBCs) and soil screening levels (SSLs) were used to assess 

concentrations of organic and inorganic constituents detected in soil samples. RBC criteria are 

outlined in the Risk-Bused Concentration Table (USEPA, 1998) and in the USEPA, Office of 

Solid Waste and Emergency Response (OSWER) guidance for lead concentrations in soil 

(USEPA, 1994b). SSL criteria are outlined in the USEPA Soil Screening Guidance: Technical 

Background Document (USEPA, 1996a). 

Surface soil sample results are compared to residential and industrial RBCs. SSLs, which evaluate 

the potential transfer from soil to groundwater, should be compared to the contaminant average 

in each borehole, beginning at 6 inches his and ending at the termination of the borehole. To 

simplify the comparison of SSLs to contaminants, and since most data collected did not begin at 

6 inches bls, the maximum concentration of each contaminant is compared to the SSL value rather 

than to the borehole average, offering a more conservative comparison. The SSLs used for 

comparison in this report use a dilution-attenuation factor of one, which is the most conservative 

approach since it assumes no dilution or attenuation between the source and the groundwater. 

RBCs for tap water and Maximum Contaminant Levels (MCLs) for drinking water are used to 

evaluate concentrations of organics and inorganics in groundwater samples. Tap water RBCs are 

from the Risk-Based Concentration Table (USEPA, 1998); MCLs for drinking water are from the 

Drinking Water Regulations and Health Advisories (USEPA, 1996b). 

Inorganics were also compared to established background reference concentrations (RCs) or 

two times the mean background concentration to determine if detected concentrations of inorganics 

exceed naturally occurring concentrations in surface soil, subsurface soil, and groundwater. 

Background RC calculations were provided in the Technical Memorandum: Reference 

Concentrations (E/A&H, 1996b). 
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Section 6.1 briefly discusses the background and reference criteria. Section 6.2 summarizes the 

contaminants detected in the initial soil investigation at SWMU 8 and their respective RBC and/or 

SSL values. Section 6.3 provides a similar discussion for the PCB investigation of soil at 

SWMU 8. Section 6.4 summarizes the further investigation of contaminants detected in stockpiled 

soil and Section 6.5 summarizes the contaminants detected in groundwater. All contaminants 

detected at SWMU 8 that exceeded their screening values are summarized in Section 6.5, 

including: concentrations in soil exceeding RBCs or SSLs (where applicable) and, where 

applicable, background RCs; and concentrations in groundwater exceeding tap water RBCs or 

MCLs and, where applicable, background RCs. Contaminants identified in groundwater are 

further evaluated in the human health and ecological risk assessments and fate and transport 

discussions (Sections 8, 9, and 10, respectively). 

6.1 Background Criteria 

Background locations were established at 13 locations at NSA Mid-South (Figure 6-l) to determine 

ambient soil and groundwater quality conditions. Background data for soil consist of 13 surface 

samples and five subsurface soil samples, while groundwater data are from monitoring well 

clusters at four of the 13 locations (BG-1, 2, 4, and 5) and single wells at eight of the 13 locations 

(BG-6 through 13). Background monitoring wells were not installed at location BG-3, near the 

horse stables on the NSA Mid-South Northside, because of the absence of groundwater in the loess 

and the thinness of the fluvial deposits in this area. At the well cluster locations, three monitoring 

wells screened at three depth intervals were installed - one in the uppermost part of the loess, one 

in the uppermost part of the fluvial deposits, and one in the basal section of the fluvial deposits. 

At the single monitoring well locations, one well was screened in the upper part of the fluvial 

deposits (BG-8 through 13) or in the upper part of the Cockfield Formation (BG-6 and 7). See 

the Technical Memorandum: Reference Concentrations (E/A&H, 1996b) for the method used to 

calculate reference concentrations for the background locations. 
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The background RC for metals in each medium was calculated by doubling the mean concentration 

detected in each medium (2X mean background). Two background RCs were established for soil: 

one for the surface soil interval (0- to l-foot) for use in risk evaluation and one for the remaining 

subsurface soil samples. Four background RCs were established for groundwater in the 

screened-depth intervals of the loess, the fluvial deposits, the alluvial, and the upper Cockfield, 

but only background RCs from the fluvial deposits were compared to the SWMU 8 groundwater 

samples because the loess wells did not produce water. Any metals with an undetectable (less than 

the reporting level) background RC were treated as zero throughout this section for presentation 

purposes. The actual background concentration probably is not zero, because diminutive amounts 

of a constituent are present in concentrations less than the detection limit. 

6.2 RF1 Soil Sampling (Initial Event, January 1995) 

SWMU 8 soil analytical results were obtained from 12 soil samples collected from two intervals 

from the four monitoring well soil borings (OOSSOOOl to OO8SOOO4). Four of the 12 samples were 

collected from the surface (0 to 1 foot) and eight were from the subsurface (from 10 to 24 feet). 

Analytical results indicated the presence of VOCs, pesticides, herbicides, and metals in soil at 

SWMU 8. Each contaminant group is discussed below with supporting tables. Figure 4-l shows 

the location of the initial event soil samples. Analytical data for the samples are included as 

Appendix H. 

Volatile Organic Compounds 

VOCs were detected in seven of the 12 soil samples collected at SWMU 8. All VOC contaminant 

concentrations in surface soil samples were less than their respective residential RBCs. Methylene 

chloride exceeded its SSL (1 pug/kg) in one surface soil sample (008S000101,2.0 micrograms per 

kilogram lug/kg]). Acetone was also detected in SWMU 8 soil, but the detections were less than 

its REK and SSL values. VOCs detected in soil are listed in Table 6-l. 

Semivolatile Organic Compounds 

No SVOCs were detected in SWMU 8 soil. 
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Table 6-l 
SWMU 8 Organ6 Detected in Initial Soil Sampling Event (&kg) 

Frequency of Range of 
Detection Detection’ 

Mean of 
Detections 

Residential 
RBCb 

Res. RBC 
Exceedances 

Industrial Ind. RBC 
Exceedances Exceeded Compound Interval 

2,4-D surface 

subsurface 

014 Nondetect NA 780,000 NA 20,000,000 0 NA NA 

l/8 12 12 NA NA NA NA NA NA 

MCPP surface 214 3,400-6,800 5,100 78,000 0 Looo,ooo 0 NA NA 

subsurface 318 3,200-8,200 5,333 NA NA NA NA NA NA 

Notes: 
a - Range lower limit is the lowest detected parameter concentration. 
b - Risk-Based Concentration Table (USEPA, 1998). RBCs are for comparison to data from the 0 to l-foot interval (surface samples). 
C - Soil Screening Level (SSL) considered protective of contaminant transfer from soil to groundwater (USEPA, 1996a). The maximum concentration detected within each 

respective interval was compared to the SSL. 
NA - Not Applicable. 
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Pesticides/PCBs 

No PCBs were detected in the SWMU 8 soil samples and the only pesticide detected was dieldrin. 

Dieldrin was detected in all four surface soil samples, but not in any subsurface soil samples. 

The dieldrin concentration in the surface soil sample from location 008SOOOl (65 pug/kg) exceeded 

its residential RBC (40 pg/kg), while the concentration in the surface soil sample from 

location 008SOOO3 (471 pug/kg) exceeded its residential and industrial RBC (360 pug/kg). All 

dieldrin concentrations detected in the four surface samples exceeded its SSL (0.2 pug/kg). 

Pesticides detected in soil are presented in Table 6-l. 

Although the SSL for dieldrin was exceeded in all surface soil samples, the only concentration that 

exceeded the established RC for NSA Mid-South of 262 pg/kg (2X mean background) calculated 

in the Technical Memorandum - Sur$ace Soil (0 to 1 foot) Background Dieldrin Concentrations 

at NSA Memphis (E/A&H, 1997c) was in the surface soil sample collected from location 008SOOO3 

(471 pug/kg). As stated in the memorandum, dieldrin is ubiquitous at NSA Mid-South because of 

aerial applications during a U.S. Department of Agriculture quarantine on the white-fringed beetle 

during the 1950s and 1960s. Risk estimates based on the soil dieldrin concentrations at 

NSA Mid-South do not exceed lE-4 Incremental Lifetime Excess Cancer Risk. 

Organophosphorus Pesticides 

No organophosphorus pesticides were detected in the SWMU 8 soil samples. 

Herbicides 

Two herbicide compounds were detected in soil: 2-(2-methyl-4~chlorophenoxy) propionic acid 

(MCPP) was detected in two surface (008SOOO301 and 008S000401) and three subsurface soil 

samples (008S00220,008S000322, and 008SOO410); and 2,4-dichlorophenoxyacetic acid (2,4-D) 

was detected in one subsurface sample (008SOOOll9). MCPP concentrations in surface soil were 
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less than its residential RBC (78,000 pug/kg). MCPP and 2,4-D do not have established SSLs, 

Herbicides detected in soil are presented in Table 6-l. 

Total Petroleum Hydrocarbons 

During the initial sampling event, 12 soil samples were analyzed for TPH by USEPA 

Method 418.1 and all results were less than the method detection limit. TPH has neither an 

established RBC nor SSL; however, the TDEC Division of Solid Waste has established a 

remediation goal for total TPH in soil from 100 to 1,000 mg/kg, depending on soil permeability. 

Soil at SWMU 8 has a vertical permeability coefficient of 3.0 x 10d8 cm/set, which allows its 

remediation goal to be 1,000 mg/kg (see also Section 7.1.1). 

Inorganics 

As previously described, inorganic concentrations were compared to background RCs and RBCs 

or SSLs. No metal concentration in surface soil exceeded both its respective background RC and 

residential RBC. Cadmium in all four surface soil samples exceeded both its background 

RC (1.54 mg/kg) and SSL (0.4 mg/kg). Nickel in all eight subsurface soil samples exceeded both 

its background RC (nondetect) and SSL (7 mg/kg). Selenium in two surface soil samples exceeded 

both its background RC (nondetect) and SSL (0.3 mg/kg). Inorganics detected in soil are 

presented in Table 6-2. 

6.3 PCB Soil Investigation (January 1996) 

In early January 1996, 10 sample locations at SWMU 8 were field-screened for PCBs using the 

EnSys Immunoassay PCB test kit. Of these, six locations (008PCBO1, 008PCB03, 008PCBO4, 

008PCB05, 008PCB06, and 008PCB08) were sampled for offsite laboratory analysis in 

conjunction with an ongoing, base-wide PCB investigation. Samples were collected from 

field-selected locations from 0- to l-foot and 2- to 3-feet into the bermed and/or stockpiled soil, 

and were analyzed for PCBs, pesticides, VOCs, SVOCs, and Appendix IX metals. Upon receipt 

of these analytical results, four additional sample locations were added in the stockpiled soil area 

(Section 7.1) because elevated levels of pesticides and multiple SVOCs were detected at location 

008PCB08. Section 4.1 details the sampling methods used during this investigation. 
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Table b-2 
SWMU 8 Inorganics Detected in the Initial Soil Sampling Event (mg/k@ 

Range of Mean of 
D&did Detections 

Background 
Bac~ound RC Residential Res. RFK lndustrlal Ind. REtC SSL 

RC Exceedames RBC’ Exceedances RBCb Exceedanw SSL’ Exceeded 

BXiiUlI surface 414 74.8-117 9m.7 223.46 0 5.5Oa 0 140,030 0 82 Yes 

subsurface 818 59.3-152 96 265.12 0 / NA NA NA NA 82 YSS 

CadmiUm mface 414 1.8-3.1 2.5 1.54 4 39 0 1,WJ 0 0.4 Yes 

subwface 818 1.3-2.6 2.1 3.24 0 NA NA NA NA 0.4 Yes 

Cobalt surfw 414 7.8-9.0 8.4 15.98 0 4.700 0 120,cQO 0 NA NA 

subswface 8/8 6.1-8.6 7.3 14.36 0 NA NA NA NA NA NA 

Leadd surface 414 14.9-19.6 16.4 26.03 0 400 0 1,3cKl 0 NA NA 

subsurface S/8 7.1-13.3 9.8 19.8 0 NA NA NA NA NA NA 
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Table 6-Z 
SWMU 8 lnorganics Detected in the Initial Soil Sampling Event (mglkgl 

Frequency 
0r 

DetectIon 

Background 
Background RC R.2Sid.Mii3l Res. RBC Industrial Ind. RJK SSL 

RC Exceedames RBC” Exceedances RBC’ Exceedancer SSL’ Exceeded 

NiCld surface 414 13.5-18.9 16. I 20.62 0 1mo 0 41,cca 0 7 Yes 

subsurface 818 12.2-22.3 16.2 NOdCteCt 8 NA NA NA NA 7 Yes 

Vanadium surface 4/4 22.4-38.3 32.0 45.11 0 550 0 14,ca 0 300 NO 

subsurface 818 19.0-38.6 27.0 43.68 0 NA NA NA NA 300 No 

Notes: 
a - Range lower limit is the lowest detected parameter concentration. 
b - Risk-Based Concenrrotion Table (USEPA, 1998). RBCs are for comparison IO data from rhe 0- to I-fmt interval (surface samples). 
c - Soil Screeniag Level (SSL). considered protective of contamimmt transfer from soil to groundwater (USEPA. 1996a). Tbe maximum concentratton detected wtin each ra~pecwe mteerval was 

compared to tbe SSL. 
d - Lead bar no established RBCs; USEPA OSWER Directive guidance cites 400 mg/kg as the residenttal and l,uM mgikg as tbc industnal soil cleanup concentration (USEPA, 1994b). 

- 
:A - 

Nickel (subsurface) and selenium were not detected in the background samples and were considered zero for presentation purposes. 
Not Applicable. 
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Analytical results indicated the presence of VOCs, SVOCs, pesticides, and inorganics in the 

bermed and stockpiled soil areas at SWMU 8. Each contaminant was compared to its respective 

RBCs and SSL in order to evaluate the risk associated with soil at the site. Inorganics detected 

in the soil samples were also compared to surface soil background RCs. Table 6-3 summarizes 

the organic detections in soil from the PCB investigation at SWMU 8. Analytical data for these 

samples are included as Appendix I. 

Volatile Organic Compounds 

VOCs were detected in five of the initial six soil samples collected at SWMU 8 during the PCB 

investigation. Toluene and methylene chloride were detected in surface samples, while acetone, 

carbon disulfide, methylene chloride, and toluene were detected in subsurface samples. All of the 

VOCs detected were less than their respective residential RBCs; however, methylene chloride 

exceeded its SSL in one surface sample and one subsurface sample. 

Semivolatile Organic Compounds 

SVOCs were detected in four of the six soil samples collected at SWMU 8 during the PCB 

investigation. Bis(2-ethylhexyl)phathalate (BEHP) was detected in two surface soil samples. 

BEHP, benzo(a)pyrene equivalents (BEQ), acenaphthene, dibenzofuran, naphthalene, fluorene, 

phenanthrene, anthracene carbazole, fluoranthene, pyrene, and benzo(g,h,i)perylene were detected 

in subsurface soil sample at 008PCB08. BEHP detected in surface soil samples did not exceed 

its RBCs. SSL exceedances in subsurface soil consisted of BEQ and carbazole. 

Pesticides/PCBs 

PCBs were screened in the field and no significant concentrations were detected. Eight different 

pesticides (alphachlordane, gamma-chlordane, 4,4-DDT, dieldrin, endrin, endrin aldehyde, 

endrin ketone, and heptachlor epoxide) were detected in the offsite laboratory sample from 

location OOSPCBOS. Of these. 
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Table 6-3 
SWMLI 8 OrgaGs Detecled in the PCB Soil Investigation Ggkg) 

Compound Interval 
Frequency of 

Detection 
Range of 
Detection* 

Mean of 
Detections 

Residential 
RBC’ 

Res. RBC 
Exceedances 

Industrial 
RBC? 

Ind. RBC 
Exceedances 

SSL 
Exceeded 

O/6 

2l6 

Nondetect 

2w350 

NA 7.8oO.ooO 0 2oo,ooo,ooo 0 XtNJ NA 

320 NA NA NA NA wx) NO 

BEQ” surface O/6 Nondetect NA 87 0 780 0 403 NA 

subsurface 116 19.244 19.244 NA NA NA NA 400 YZS 

Banro(b)fluomnfhcne surface 

subsurface 

O/6 NOndetCCt NA 870 0 7.800 0 200 NA 

116 12.ooo 12.CCO NA NA NA NA 200 Yes 

Ben.m(g,h,ilperylene’ surface 016 Nondetect NA 2.3oO.Wl 0 61,ooO.OOO 0 NA NA 
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Compound 

bis(Zclhylhenyl)- 
phthalate (BEHP) 

Interval 

surface 

subsurface 

Table 6-3 
SWMU 8 Organics Detected in the PCB Soil investigation k+kgl 

Frequency of Range of Mean ol Residential Res. RBC Industrial Ind. RBC SSL 
Detection Detection’ Detections RBCb Exceedarms RBCQ Exceedances SSL’ Exceeded 

216 65-110 88 46,KNl 0 41o.cw 0 180,wo NO 

3/6 48-1.300 506 NA NA NA NA 180,OCO NO 

Carbon disulfide surface O/6 Nundetect NA 7.800,wo 0 200.ooo.ooo 0 2JnxJ NA 

subsulface 116 4 4 NA NA NA NA 2.cw NO 

gamma-cblordane surface 116 23 23 1.800 0 16.OiXl 0 500 NO 

subsurface 116 15 15 NA NA NA NA 500 NO 

4,4-DDT surface 116 190 1YO I.900 0 17.m 0 mm NO 

016 Nondetect NA 31osQO 0 8.2owOO 0 NA NA 

subsurface I/6 2.400 2,400 NA NA NA NA NA NA 
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Table 63 
SWMU 8 Organics Detected in the PCB Soil Investigation kg/kg) 

Comwund Intend 
Frequency of 

Detection 
Range of 
Detection’ 

Mean ol 
Detections 

Residential 
RBCb 

Res. RBC 
Exceedames 

Industrial 
RBt? 

Ind. HBC 
Exceedances 

SSL 
Exceeded 

E&in surface l/6 56 56 23.000 0 610,W.M 0 50 Yea 

E&in aldebyde surface 116 17 17 23,ooO 0 6lO.ooO 0 50 No 

subsurface O/6 Nonderect NA NA NA NA NA SO NA 

016 Nondetect NA 0 82,ooo,wo 0 28.Mlo NA 

subsurface l/6 3,900 3.900 NA NA NA NA 2X.WO NO 

Indeno(l.2.3-cd)pyrenc surface 016 Nondetect NA 870 0 7,800 0 700 NA 

subsurface l/6 6,200 6,200 NA NA NA NA 700 YW 
....v... ,. ,,. 
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Compuund Interval 

Naphthalene surface 

Table 6-3 
SWhW 8 Organics Detected in the PCB Soil investigation &/kg) 

Frequency of Range of Mean of Residential Res. RBC Industrial Ind. KKC SSL 
Detection Detection” Detections RBC’ Exceedances RBC” Exceedances SSL Exceeded 

016 Nondetect NA 3.1owx0 0 82,WWXJ 0 4.m NA 

subsurface l/6 1,200 1,zcil NA NA NA NA 4.ooo NO 

Pyrene surface 016 NUlXitXeCt NA 2.3tWXlO 0 61 .ooO.OCO 0 210,ooO NA 

subsurface 116 34,OwJ 34.000 NA NA NA NA 210,CCO NO 

Nom: 
a - Range lower hmir is tie lowcsl detected parameter concentration. 
b - Rirk-Bared Concctirarion Table (USEPA, 1998). RBCs are for comparison to da& frown the 0- to l-foot mterval (surface sample>). 
c - Soil Screelung Level (SSL), considered prorecrwe of cunlaminant rransfer from soil to groundwater (USEPA. 1996a). The maxunum conccn~rauon detected wuhm each respective mterval 

was compared to the SSL. 
d - Benro(a)pyrene Equivalent (BEQ) comprixn weighted values of the following: henzo(a)anthracene. benzo(b)fluoranrhene. benzo(k)Huoranths”e, be”zo(a)pyrrne. chrywx 

dibenz(a.h)amhracenc. and indeno(l.2.3-cd)pyrene. 
e - Pyrenc is used as a surrogate for benzo(g,h,i)perylene and phenanrhrene. 
NA - Not Applicable. 
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. Dieldrin was detected in surface (9,400 pug/kg) and subsurface (3,600 pg/kg) soil at 

concentrations exceeding its residential RBC (40 pug/kg), industrial RBC (360 ,uglkg), and 

SSL (0.2 pg/kg) values. 

. Endrin (56 pug/kg) and endrin ketone (58 pg/kg) were detected in surface soil at 

concentrations exceeding their SSL (50 pug/kg). 

Dieldrin was also detected at two other surface soil locations (008PCBOl [14 pug/kg] and 

008PCB03 [17 pug/kg]) and one other subsurface location (008PCB03 [4.4 lug/kg]). These 

detections exceeded the SSL (0.2 pg/kg) for dieldrin. Dieldrin concentrations detected in surface 

soil samples from the initial and PCB investigations are shown in Figure 6-2. 

Because elevated levels of dieldrin were detected in surface and subsurface soil samples at 

stockpiled soil location 008PCBO8, four additional sample locations (OOSSOOll to OOSSOOl4) were 

proposed for the stockpiled soil at SWMU 8. Figure 4-3 shows sample locations 008SOOll to 

008SOO14. The sampling was conducted in May 1996 and the results are discussed in Section 7.1. 

Inorganics 

Table 6-4 summarizes the inorganic results from the PCB soil investigation at SWMU 8. Of the 

metal concentrations identified, none exceeded both its background RC and residential or industrial 

RBC. Cadmium exceeded both its RC (1.54 mg/kg, surface; 3.24 mg/kg, subsurface) and SSL 

(0.4 mg/kg) in all six surface soil samples and five of the six subsurface soil samples. Nickel 

exceeded both its subsurface RC (nondetect) and its SSL (7 mg/kg) in five of the six subsurface 

soil samples. Selenium exceeded both its surface RC (nondetect) and its SSL (0.3 mg/kg) in one 

of the six surface soil samples. 
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.Mean of Ll;lckgrcmd RC Rrsidenlial He% Rx Industrial Ind. RBC SSL 

Dekclianr Bachground RC Exceedanca RLP Excerdances RBP Excccdanccs ssc WXCWdd 

Barum surface 616 62.9-93.1 81.5 123.46 0 5.500 0 I4WXx) 0 82 Yes 

subsurface 616 62.1-108 s9 2 265.12 0 NA NA NA NA 82 Yen 
.” “’ ‘. ‘.. 

3 :. ‘.I ..‘.’ .;.: N*,: ,,J,:, 

Cadmum surface 616 1.8-3.0 2.7 1.54 6 39 0 l.cno 0 u.4 YCS 

!,“b,“rtace 6/6 2.1-4.0 3.5 3.24 5 NA NA NA NA 04 Ye5 

Cobalt surface 616 4.5-8.2 7.2 15 911 0 4,700 0 120,uKl 0 NA NA 

616 4.3-9.4 7.1 14 36 0 NA NA NA NA NA NA 

Lead* surface 616 10598.9 27 0 26.03 I 4&l 0 VW.! 0 NA - NA 

subsurface 616 13.1-105 29 5 19.8 I NA NA NA NA NA NA 

Nkkcl’ surface 616 6.6-9.6 8.1 20.62 0 l.boo 0 41 snn 0 7 YCi 

subsurface 516 IO 7-14 7 102 Nondetect 5 NA NA NA NA 7 Yrr 
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Frcquec.cy of Range of Mew of Background KC Rerldential RU. RBC! Ind. RBC 

Detectkm Backgmuod RC Exceedances RBCb Exceedawes RBC’ Rwecded 

Vanadium S”hCC 616 21.4-25.9 23.6 45 II 0 550 0 14.030 0 3w No 

subsurraw 616 21.7-31.4 28 3 43.68 0 NA NA NA NA 3w No 
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6.4 Groundwater Analytical Results 

Groundwater samples were collected in March 1995 (initial event) from the four fluvial deposits 

wells installed as part of the RF1 (wells 008GOlFL through OOSG04FL) and from GM-l 1, the 

fluvial deposits well previously installed by Geraghty and Miller (Figure 4-4). The wells were 

sampled three additional times in November 1995 (first event), April 1996 (second event), and 

August 1996 (third event). Groundwater samples collected during the first and second events were 

analyzed for VOCs, while samples from the third event underwent a FSA as did samples from the 

initial event. (Note: during the November 1995 event, well 008GO2FL was not sampled because 

of field oversight.) Analytical results indicate the presence of VOCs, SVOCs, and metals in the 

groundwater samples from SWMU 8. Each contaminant/constituent group, along with supporting 

tables and/or figures, is discussed below. Lead, which has no established tap water RBC or MCL, 

was compared to the USEPA Treatment Technique Action Level (TTAL) (USEPA, 1996b). 

Analytical data for the groundwater samples are included as Appendix J. 

Volatile Organic Compounds 

No VOCs were detected in the initial sampling event of March 1995. During the November 1995 

sampling event, 4-methyl-2-pentanone (MIBK) was detected in the groundwater sample from well 

008GOlFL (5 micrograms per liter kg/L]) at a concentration considerably less than its tap water 

RBC (2,900 pg/L). MIBK was not detected during any other event. During the April 1996 

sampling event, acetone was detected in groundwater samples from well 008GOlFL (32 pug/L) and 

well 008G02FL (19,000 PglL). The acetone detected in the sample from well 008G02FL 

exceeded its tap water RBC (3,700 pug/L). Acetone was not detected in samples from these wells 

during any other event. During the August 1996 sampling event, acetone was detected in the 

groundwater sample from well 008GO3FL (42 pg/L). Acetone was not detected in samples from 

this well during any other event. Neither MIBK nor acetone has an MCL. VOCs detected in 

groundwater are presented in Table 6-5. 
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Semivolatile Organic Compounds 

During the March 1995 sampling event, the only SVOC detected was BEHP, a contaminant often 

associated with sampling gloves and plastic materials. BEHP was detected in the groundwater 

samples from wells 008GOlFL and GM-l 1 (8 and 11 pg/L, respectively). The tap water BBC for 

BEHP (4.8 pug/L) was exceeded in both samples. BEHP has no MCL. During the August 1996 

sampling event, no SVOCs were detected in SWMU 8 groundwater. SVOCs detected in 

groundwater are presented in Table 6-5. 

Table 6-5 
SWMU 8 Organ& Detected in Groundwater bg/L) 

Tap Tap Water 
Frequency Range of Mean of Water RBC MCL 

ComDound of Detection Detection’ Detections RBCb Exceedances MCL’ Exceedances 

BEHP 2110 8-11 9.5 4.8 2 NA NA 

Notes: 
- 

t - 
Range lower limit is the lowest detected parameter concentration. 
Risk-Based Concentration Table (USEPA, 1998). 

c - Maximum Contaminant Level from Drinking Water Regulations and Health Advisories (USEPA, 1996b). 
NA - Not Applicable. 

Pesticides 

No pesticides were detected in groundwater at SWMU 8 during the March 1995 or August 1996 

sampling events. 

Organophosphorus Pesticides 

No organophosphorus pesticides were detected in groundwater at SWMU 8 during the March 1995 

or August 1996 sampling events. 
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Herbicides 

No herbicides were detected in groundwater at SWMU 8 during the March 1995 or August 1996 

sampling events. 

Total Petroleum Hydrocarbons 

No TPH concentrations were detected in groundwater at SWMU 8 during the March 1995 or 

August 1996 sampling events. 

Metals and Cyanide 

During the March 1995 sampling event, lead, which has no established tap water RBC or MCL, 

was detected in groundwater samples from wells OOSGO4FL (33.2 lug/L) and GM-l 1 (23.4 pg/L), 

exceeding both its TTAL (15 ,ug/L) and background RC (6.6 pug/L). During the August 1996 

sampling event, vanadium, which has no MCL, was detected in the groundwater sample from well 

008G02FL, exceeding its background RC (17.4 mg/L). Among the March 1995 and August 1996 

groundwater samples, no metal concentration in groundwater exceeded both its background RC 

and tap water RBC or MCL. Cyanide was not detected in any of the groundwater samples during 

the March 1995 or August 1996 sampling events. Metals detected in groundwater are presented 

in Tables 6-6 and 6-7. 

6.5 Nature and Extent Summary 

Soil 

Soil analytical results indicate contamination at SWMU 8 to be relatively minor. VOCs, SVOCs, 

and herbicides detected in soil were less than their respective RBCs. The only pesticide detected 

at SWMU 8 in concentrations exceeding its RBC was dieldrin; however, dieldrin is known to be 

ubiquitous in soil throughout NSA Mid-South. No metals detected in SWMU 8 soil exceeded both 

their background RCs and RBCs. 
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Frequency 

Table 6-6 
SWMU 8 Inorganics Detected in Groundwater - March 1995 bg/L) 

Background Tap Tap Water _ _ 
of Range of Mean of Background RC Water 

Chromium 215 5.7-8.2 7.0 39.8 0 180 0 100 0 

Lead 51.5 2.7-33.2 13.3 6.6 2 NA NA 15 2 

Zinc 315 8.3-12.2 10.5 39.8 0 11,000 0 5,m 0 

Notes: 

; 

- Range lower limit is the lowest detected parameter concentration. 
- Risk-BaFed Concentration Table (USE PA, 1998). 

c - Maximum Contaminant Level from Drinking Water Regulations and Health Advisories (USEPA, 1996b). Copper and lead do not have esrabhshed 
MCLs, so the USEPA treatment technique action level for each is listed under the MCL column. Zinc has no primary MCL, so the secondary MCL 
is listed under the MCL column. 

NA - Not Applicable. 
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Freauencv 

Table 6-7 
SWhXU (I lnorganics Detected in Groundwater - August ly96 bg/L) 

Background Tap Tap Water 
Ranee of Mean of Background RC Water RBC 

Analyte 
. I 

of Detection De&ion* Detections RC Exceedances RBCb Exccedances MCL’ MCL Exceedances 

;:i’y:.; ;. i’:iil:i~‘.:~‘;:I:.j,::, ;, ,:i 
:., <,. ,;..; .:.;:, 

Barium 515 38.9-102 61.0 232 0 0 2,~ 0 

IC . 

Notes: 
- 

Fi - 
Range lower limit is the lowest detected parameter concentration. 
Risk-Based Concenrrurion Table (USEPA, 1998). 

c - Maximum Contaminant Level from Drinking Wafer Regulations and Health Advisories (USEPA, 1996b). 
NA - Not Applicable. 
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Soil-to-Groundwater Cross-Media Transfer 

Soil-to-groundwater SSLs were compared to results from the initial soil event and the PCB 

investigation. Comparison of the maximum concentration of each contaminant detected in soil samples 

to the respective SSLs indicated BEQ, carbazole, dieldrin, endrin, endrin ketone, methylene chloride, 

arsenic, barium, cadmium, chromium, nickel, and selenium were the SSL exceedances. None of the 

inorganics that exceeded their SSLs also exceeded their background RCs. Dieldrin was discussed 

previously as being applied in aerial applications during the 1950s and 1960s and being ubiquitous 

across NSA Mid-South. 

Groundwater 

VOCs, SVOCs, and metals were the only contaminant/constituent groups detected at concentrations 

exceeding screening values in groundwater. Acetone was detected during the April 1996 sampling 

event in the groundwater sample from well 008G02FL at 19,000 pug/L, exceeding the tap water RBC; 

however, acetone was not detected in this well during any other sampling event. BEHP was detected 

in groundwater samples from wells 008GOlFL and GM-l 1 at concentrations exceeding the tap water 

RBC. BEHP is a common field sampling and/or laboratory contaminant; BEHP is not suspected of 

being a potential problem in the groundwater at SWMU 8. Concentrations of lead exceeded its 

background RC and TTAL in samples from wells 008GO4FL and GM- 11. Contaminant concentrations 

exceeding the tap water RBC or MCL are listed in Table 6-8. Figure 6-3 lists the RBC or MCL 

exceedances by location. 

Table 6-8 
Summary of Groundwater Exceeding RBCs 

Monitoring Well Contaminant/ Event Concentration Tap Water RBC MCL 
Identification Constituent Type C/N Detected WU WJJ km 

_-:(~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
i . . . ..:..:-:::-‘~:-:-.:...-.-.:. ~.~.~.~.~-‘.-.~.~.-.---.-.‘.~.~.-.~.~.-.-.-.-.’.~.‘.‘.‘.~.’.’.’.‘.‘.: i.. . . . . . -...:...:...:...: . . . . .._.... :.: . . . . . . . . . . . . . . . . . . . . . . . . :. :.: . . . . . . . . . . . . . . . . . . ‘..‘...:.:.‘.......‘. :p:.: .:,.. :’ .~...:.l.,:.:‘.:.~.X.~.:,~.~.~.~.~.~.~. >y.> ::)..):.:.:i: :.:.:.:.I :: “.: +:. ~.:.:::.::;:.;,:.:.:.:.:.:.:::.:.:.:...~:.:.:.:~:.:.:.:.:::.:.:.:::::.::: .,~.................~“........ / li.......~,.i.... . . . . . . . . . . . . . . . . ..i......... :. ::.. . . . . . . ..:,: ,... . . . 

008Go2FL Acetone VOC N April 1996 19,ciIo 3,700 NA 
: . . . j : ,:$&x&g~ ;ii:,;:i:r~~~~~~~~~~~~~~~:~~~~~:~:~~:~~~:.~.~~~~~~~~~~:~~:.~: <:$%b “::::“i:“::“-:‘:~:~~~~~~~~:~:~:~~~~~~~~~~~~:~ :;a::ii; “s:i~~ii:si~~~..~-~~~~~:~ :, j:.i > 
,:,:: :,. .. .i:,; :i:::;:::e:::s::: .:. Z..e&:fi:<;,::..~: :::. : .&f&..: :+ ::,:,:j.:::j:;:.:.:.: ./..:....:: . . . . . . . . . . . . . . . .:.:.):‘..........,‘....~ . . . . . . . . . . . . . . . . ::...., -: ./ .:. ;: .&ic;t~~ ;,. ; &&&J@ i.p.~~:~:8:~~::::~~&: ::::,sj+::::z:s:< :.:.: ::18:<.:yAf$.. : :: ::.:.:< :;::::.:.:j::j::f.. :. .b$.:. ..x.:.:.:...:. .-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~ . . . . . . . . . . . . . . . . . . . . . -........ . . . . . . . . . . . . . . . . . . . ._..___ . . . . . . . . -...:.:.:. ,:.:.:.::. :,:.:, .: :‘): >*..>;..:. :..:.. :::.:.:.:.“~::‘): 

GM-l 1 BEHP svoc c March 1995 11 4.8 NA 

Lead Metal N March 1995 23.4 NA 15 

Nofes: 

; 1 
MCL is treatment technique action level. 
Carcinogen 

MCL - Maximum Contaminant Level from Drinking Warer Regularions and Heulfh Advisories (USEPA, 1996b). Lead has no MCL, so 
the USEPA treatment technique action level for lead is listed under the MCL column. 

N - Noncarcinogen 
NA - Not Applicable 
RBC - Risk-Based Concentration Table (USEPA, 1998) 
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7.0 VOLUNTARY CORRECTIVE ACTION (WA) 

7.1 Soil Pile Removal 

In response to the detected concentrations of SVOCs and the pesticide dieldrin at location 

008PCB08 during the January 1996 PCB investigation, the NSA Mid-South BCT decided that the 

stockpiled soil would be removed for disposal. Measures were taken to characterize the soil piles 

before removal by adding four sample locations in the stockpiled soil. An initial removal was 

conducted in March 1997, followed by four composite confirmation samples. Because elevated 

levels of dieldrin were detected in the remaining soil, a second removal was undertaken in late 

April 1997, followed by 16 confirmation samples. In addition, a downslope location and the 

closest water-bearing ravine were sampled for pesticides to assess the potential for contaminant 

migration to the wetland to the north. 

7.1.1 Pre-removal Stockpiled Soil Sampling 

In May 1996, in response to questions raised by elevated levels of pesticides in PCB sample 

008PCB08, eight additional samples from four locations 008SOOll through 008SOO14 (Figure 4-2) 

were collected from 0 to 1 foot and 3 to 4 feet into the stockpiles. These samples underwent FSA 

(VOCs, SVOCs, pesticides, organophosphorus pesticides/PCBs, herbicides, Appendix IX metals, 

cyanide, TPH-DRO, and TPH-GRO). Each contaminant detected was compared to its respective 

RBCs to evaluate the risk associated with the stockpiled soil. SSLs were not compared to 

contaminants detected in the stockpiled soil since the NSA Mid-South BCT decided the stockpiled 

soil would be removed for disposal and the SWMU 8 groundwater results indicated minimal, if 

any, contaminant impact (Section 6.4). Inorganics detected in the stockpiled soil samples were 

also compared to surface soil background RCs. Analytical data are included as Appendix K. 

Table 7-l summarizes the organics detected in the stockpiled soil at SWMU 8. 
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Table 7-l 
SWMU 8 Organ& Detected in the May 1996 Stockpiled Soil Investigation (&kg) 

Frequency Range of Mean of Residential Res. RRC Industrial Ind. RBC 
Compound Interval of Detection Detection’ Detections Exceedances Exceedances 

Aldrin surface 

subsurface 

114 2.4 2.4 38 0 340 0 

I14 I1 II NA NA NA NA 
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Benzo(b)fluoranthene surface I14 54 54 870 0 7,800 0 

subsurface 114 56 56 NA NA NA NA 

Benzo(a)pyrene surface 014 Nondetect NA 87 0 780 0 

subsurface 114 40 40 NA NA NA NA 

alpha-chlordane surface 314 14-29 21 1,800 0 16,000 0 

subsurface 214 24-83 54 NA NA NA NA 

surface 

subsurface 

I14 46 46 87,000 0 780,000 0 

l/4 41 41 NA NA NA NA 
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Table 7-l 
SWMU 8 Organics Detected in the May 1996 Stockpiled Soil Investigation kg/kg) 

Frequency Range of Mean of Residential Res. RBC Industrial Ind. RBC 
Compound Interval of Detection De&ion’ Detections RBCb Exceedances RBCb Exceedances 
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4,4-DDE surface I14 I60 I60 I.900 0 17,000 0 

subsurface 214 4.7-l ,300 652 NA NA NA NA 

.‘. ‘S .::;j..: ,.,: ,” : “., ‘, ,,” “’ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

4,4-DDT surface 414 2.4-680 346 l,fJCQ 0 17,cQo 0 

subsurface 414 l4-6,100 1,640 NA NA NA NA 

surface 

subsurface 

62 

Nondetect 

62 7,800,000 0 200,000,000 0 

NA NA NA NA NA 

Endrin surface 314 8.6-64 36 23.000 0 610,000 0 

subsurface 214 34-34 34 NA NA NA NA 

surface 

subsurface 

I14 70 70 3.100,OOO 0 82.000.000 0 

I14 59 59 NA NA NA NA 
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Table 7-1 
SWMU 8 Organ& Detected in the May 19% Stockpiled Soil Investigation bg/kg) 

Frequency Range of Mean of Residential Res. RBC Industrial Ind. RBC 
Compound Interval of Detection Detection’ Detections RBCb Exceedances RBCb Exceedances 
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MCPP surface 

subsurface 

l/4 

o/4 

I.400 

Nondetect 

I.400 78,000 0 2.000.000 0 

NA NA NA NA NA 

Phenanthrene” surface 

subsurface 

I14 99 99 2,300.WO 0 61 ,OOO,OOO 0 

I14 63 63 NA NA NA NA 

Styrene surface Nondetect NA 16,000.000 0 410,000,000 0 

subsurface l/4 2 2 NA NA NA NA 

Toluene surface 414 9-44 25 16.000,000 0 410,000,000 0 

subsurface 414 3-23 13 NA NA NA NA 

Notes: 

6 - 
Range lower limit is the lowest detected parameter concentration. 
Risk-Based Concentration Table (USEPA, 1998). RBCs are for comparison to data from the 0 to l-foot interval (surface samples). 

C - Pyrene is used as a surrogate for phenanthrene. 
NA - Not Applicable 
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Volatile Organic Compounds 

VOCs were detected in all eight soil samples collected from the stockpiled soil. All surface and 

subsurface samples showed various concentrations of toluene. One surface soil sample 

(008S001101) also had detectable concentrations of acetone and one subsurface soil sample 

(008SOO1404) had a detection of styrene. All of the VOCs detected in surface soil samples were 

less than their respective residential BBC. 

Semivolatile Organic Compounds 

SVOCs were detected in three of the eight soil samples collected from the stockpiled soil at 

SWMU 8. Two of the samples (008SOO1301 and 008SOO1304) contained a variety of 10 different 

SVOCs, while one sample (008S001401) contained only BEHP. None of the SVOCs detected in 

the two surface soil samples exceeded their respective FU3Cs. 

- -= 
Pesticides/PCBs 

No PCBs were detected in the soil samples collected from the stockpiled soil at SWMU 8, while 

10 pesticide compounds were detected among the eight samples. Dieldrin was detected in all 

eight samples at concentrations ranging from 35 to 11,000 ,uglkg; all four surface soil samples 

exceeded the residential BBC for dieldrin (40 pg/kg), and three surface soil samples exceeded the 

industrial BBC for dieldrin (360 Fg/kg). No other pesticides detected among the four surface soil 

samples exceeded their respective RBCs. 

Organophosphorus Pesticides 

No organophosphorus pesticides were detected in the soil samples collected at SWMU 8. 
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Herbicides 

Five herbicide compounds were detected in the soil samples collected from the stockpiled soil at 

SWMU 8. None of the herbicides detected exceeded their respective residential RBC. 

Dichlorprop, detected in two samples (008SOO1304 and 008SOO1401), has no RBC. 

Total Petroleum Hydrocarbons 

The eight soil samples were submitted for analysis of TPH-DRO and TPH-GRO. Results are 

listed in Table 7-2. 

Table 7-2 
Total Petroleum Hydrocarbon Detections in Stockpiled Soil 

0 to l-Foot Interval Result (mg/kg) 3- to 4-Foot Interval 

TPH-DRO 

Result (r&kg) 

008SOO12 150 008SOO12 14 
; :.:. ..I/ . . . . . . . . .~~~~~~~~~~~~~~: ;:; 7 i-‘;;;;: ;::j 5. ;ji :: : ‘. : ; .i ; $2 :j, ~ : .: .‘.:‘.):i:~:i!:~:~~~~~~~:::~~~~~~::~~~~~:~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~ w 

,.. ,.,...,.,. .,...,.... ,.,. ;: : ..; ,--I- ::y:. . . .,.’ ,.-ix . . . .../ . . . 31 : : : ?,: . . . ..~~~i..i..::.::.sii;i.:::.~:~~~~~, ! .:~~~:i~.::~:~~:~~:~~:~::~:~~~~~~::i~ .,109:::d:j”::iB-ii:i:il ij;;;;:; : ,. . . ..: ., . . . . . . . . . . ,., ., . . . . . . . . . . . . . . . . . . . . ./ ,........ ..,.........._.....,. “-:.:.::-:.:.:.:...:.:.: . . . . . . . . . . . . . . . . . . . . . . :;.>,.>I:>: . . . . . . . . . . . . . . . . . . . . . . . . .._..... :.:.:.::.::.+::.:.:::.:.:.: ..::... ,.:.,.-.. ..: .,.,. :::.:...:.:.: ..:.:.,.;,:-: -:. j:,j::::. 
008SOO14 23 008SOO14 130 

TPH-GRO 
. . .: : ..:.:. .:...: . . ..:.:.:...:. .: ., :...: . . ., ‘j)f&(yji:p :j, ii ; .ii.? .::j I : . . . : { 

-. ..,,.....,.,.,.,.,.,.,.,.,.,.,. :,,.: .,,. ..:..: . . . . . ..:.\ ,,.,. ._.. 
.,. _. _ . . 

: j i, ; .i j :/ 0*&a@ ; : : ;: ; ,i j ~~~i.,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ $ji3; 
. . . .,.; .: ,::,: ., .:: ., .: :: i : . . j :.. ,.:. y : : :: 1. : ,j ,i ., :.. ..: ..:. . ..A .i i... I.... .).>:(.>,.;: >:.:.:.:.~, ;~:.:.:.~:.~,.~;~:r.:.:r::i.:::i.’:: :i”: :...: :.- /.... . . . . . .-. -. ., . . . . . -i.: ::L.:...: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~.~./..........~................... ._/ . . . . ..-....::..:. .: . . . . . .:..... .>3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

008SOO12 nondetect 008SOO12 nondetect 
. . . ..: ,:..: j ,:.:.: . . : ‘. ‘. :,, .. : ,... . . . . . . . . . . . . . . . . . 

Qo8saQ~3i.::.:::.;i’:‘;‘~:;.:,;~:~.: !::.:..;.:.?i- .‘:,‘. 
:.j > . . . . . I . . . . . . . . . . . . . i 5. 

. . . . .\...:. . .i : :“: .. 
nondetea I :.:.: ::I, :.‘; .-:j ::i.:“:‘:~.~~~~~~~~~~~~~~~~~~~~~~~~~~:~ : 

. . . ..,. . . . . :..:.. ..,. . . . ., :.,... 

008SOO14 nondetect 008SOO14 0.112 

TPH does not have an RBC; however, the TDEC Division of Solid Waste has established a 

remediation goal of 1,000 mg/kg for total TPH in soil having a permeability of lo-’ or less 

(TDEC, 1996); a soil sample collected from the SWMU 8 area had a vertical permeability 

coefficient of 3.0 x 10e8 cm/set. The TPH-DRO and TPH-GRO results for a sample were added 

to approximate the total TPH value for each sample. None of the samples exceeded the applicable 

TDEC cleanup level of 1,000 mg/kg. 
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Inorganics 

None of the metals identified in soil samples from the stockpiled soil exceeded both their 

background RC and residential RE3C. Cyanide was detected in the 0- to l-foot interval soil sample 

from location 008SOOll (0.5 mg/kg), which was less than its residential RBC (1,600 mg/kg). 

Table 7-3 summarizes the inorganics detected in stockpiled soil samples at SWMU 8. 

7.1.2 March 1997 Soil Removal 

The stockpiled soil was removed by DynCorp in March 1997, and four composite, confirmation 

soil samples were collected on April 3, 1997 (locations shown on Figure 4-3). Samples 008SOO15 

through 008SOO18 were collected from 0- to l-foot into the remaining soil after the stockpiled soil 

removal and analyzed for SVOCs, pesticides, and TPH. Table 7-4 summarizes the contaminants 

detected in the confirmation samples from this first removal. Analytical data are included as 

Appendix L. 

- 
c 

\ 

Semivolatile Organic Compounds 

SVOCs were detected in all four samples collected from the remaining soil at SWMU 8. 

Of the four different SVOCs detected, none exceeded its respective RBC. 

Pesticides 

Pesticides were detected in all four samples collected from the soil at SWMU 8. Nine different 

pesticides were detected; however, only dieldrin exceeded its residential (40 pg/kg) and industrial 

(360 pug/kg) RBCs. Analytical results indicate dieldrin was present in the four samples at 

concentrations ranging from 730 to 1,800 ,ug/kg. 

TPH 

TPH was also detected in all four samples, with concentrations ranging from 240 to 480 mg/kg. 

All were less than the applicable TDEC cleanup level of 1,000 mg/kg. 
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Table 7-3 
SWMU 8 Inorganics Detected in the May 19% Stockpiled Soil Investigation (mg/kgl 

Frequency Range of Mean of Background Background RC Residential Res. RBC Industrial Ind. RBC 
Analyte Interval of Detection Detection’ Detections RC Exceedances RBC’ Exceedances RBC’ Exceedances 
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Barium surface 414 53.3-125 91.4 223.46 0 590 0 140,ooo 0 

subsurface 414 84.7-128 101 265.12 0 NA NA NA NA 

Cadmium surface 2t4 0.9-I .o 0.95 1.54 0 39 0 l*ooO 0 

subsurface 414 0.74-l. 1 0.99 3.24 0 NA NA NA NA 

Cobalt surface 414 3.4-9.3 6.7 IS.98 0 4.700 0 l2O.ooo 0 

subsurface 414 6.3-9.3 7.6 14.36 0 NA NA NA NA 

Lead’ surface 414 9.2-127 62 26.03 3 400 0 1.300 0 

subsurface 414 15.6-69.5 37.9 19.8 2 NA NA NA NA 

Nickel surface 414 7.7-17.1 13 20.62 0 I.- 0 41,000 0 

subsurface 414 12.2-17 14 Nondetect 4 NA NA NA NA 
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Table 7-3 
SWMU 8 Inorganics Detected in the May 1996 Stockpiled Soil Investigation (mg/kg) 

Frequency Range of Mean of Background Background RC Residential Res. RBC Industrial Ind. RBC 
Analyte interval of Detection Detection’ Detections RC Exceedances RBC’ Exceedances RBC’ Exceedances 

Vanadium surface 414 21.3-24 23 45.11 0 550 0 14.m 0 

subsurface 414 23-26.6 25 43.68 0 NA NA NA NA 

Notes: 
- 

z - 
Range lower limit is the lowest detected parameter concentration. 
Risk-Boxed Concenrrarion Table (USEPA. 1998). RBCs are for comparison to data from the 0- to l-foot interval (surface samples). 

c - RBC values represent arsenic as a carcinogen. 
d - Lead has no RBCs; USEPA OSWER Directive guidance cites 400 mg/kg as the residential and I.300 mg/kg as the industrial soil cleanup concentration (USEPA, 1994b). 
e - Nickel (subsurface) and tm were no1 detected in the background samples and were considered zero for presentation purposes. 
NA - Not Applicable. 
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Table 7-4 
SWMU 8 - Oqpnlcs Detected in April 3.1997 Stoekpikd Soil Removal Confirmation Samples bg/Lg) 

Frequency 
of Range of Mean of Residential Ras. RRC Industrial Ind. RRC 

Compound D&Xtl0n Detection’ DetectIons RBC ExnednnrcS RBC’ EXCndnnCM 
;~~~~~~:i:8i:i:~~,i,ijji:iiijr:,:::::~:::~::. ..;..~.:.~~.:.:.:.~.::.:.:.:.:..,:.:~~:~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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bis(2-ethyibexyl) 314 66-270 145 ~,~ 0 410,000 0 
phthalate (BEHP) 

g~-ClllOtitU 414 2.9-19 10 1,800 0 16,000 0 

4,4’-DDD 414 20-280 109 2.700 0 2wxJ 0 
“‘.““‘.“.“““.‘.‘.......‘..“.‘.‘~.’.’.:.-.’.’.’...‘..-........’...,- . . ../..................i.. .I. x...: . . . . r...,. ,...,..._.._,.._.._....................,...,. ~ i_...._..,_,....,.,.,,...,.,,.,,,,,,,.,,..,.,..,..,.,......,...,.~.,.,.,.,.,.,.,.,.~.,.~.~.,.~.,,,.,.,.~.,.,.,.~ :,~:,~,~,~‘.~.~.‘.‘.“.i..~..- . . . . . i........ 

.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-: . . . . . . t. .::.‘: . . . . . . . . . . . . . . . . . :.:.:.:.:.:.:.:.:.:.:.:.~.:.:.:.:.:.:.:.:.:.’.:.:.:...: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ../... ,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... :.:,~...$ .. __ .. ..: . . . . : : : :‘.:.:.~:.:.~:.:::::::::.:.::.:~::::~~:::.:::.:.:::::!:.:!:~ . . . . . . .:,..... . . . . :.:.:.:.:.~~::::.:.::;.:::.:.:~:~:~:.:::::.:.:.~.:~~:~::::~:::~~::~:::::::::~.~::~.~:~~:. 

Dieldrin 414 730-1.800 1,303 40 4 360 4 

En&in ketone 314 2.7-12 6 NA NA NA NA 

Fluoranthene 314 21-30 2.5 3.100.000 0 82.ooo.ooo 0 

Notes: 
- 

t - 
Range lower limit is the lowest detected parameter concentration. 
Risk-Bared Cime~rotion Table WSEPA. 1998). RBCs are for comparison to data from the 0 to l-foot interval (surface samples). 

C - Pyrene is used as a surrogate. 
NA - Not Applicable. 

7.1.3 Late April 1997 Follow-Up Removal 

In response to the dieldrin detections exceeding the RI3C in the confirmation samples, a 

second removal occurred in late April 1997. Sixteen conftrmation soil samples, 008SOO1901 

through 008SOO3401 (locations shown on Figure 4-3), were collected on May 1, 1997, from soil 

at the O-to l-foot interval beneath where the removal was conducted, as stated in 

Technical Memorandum - 5’lKMU 8 Dieldrin Sampling Approach (E/A&H, 1997a). These 

samples were analyzed for pesticides only, based on analytical results of soil samples collected on 

April 3, 1997. 
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Pesticides were detected in all 16 of the confirmation soil samples (Table 7-5) collected from soil 

in the removal area. All pesticides in confirmation samples were less than their respective RBCs, 

with the exception of dieldrin, which exceeded its residential RBC (40 pg/kg) in all 16 samples 

and its industrial REK (360 pug/kg) in nine samples. Eleven samples had dieldrin detections that 

exceeded its RC of 262 ,uglkg (E/A&H, 1997). The SSL (0.2 pg/kg) for dieldrin was also 

exceeded in all 16 samples. Analytical data for confirmation samples are included in Appendix L. 

In response to these findings, a technical memorandum ex amining the May 1, 1997, confirmation 

sample results and addressing human health risks was prepared on May 14, 1997 

(E/A&H, 1997b). It was determined that the remaining concentrations of dieldrin did not exceed 

the USEPA’s risk threshold of lE-4. In addition, two samples were collected on June 10, 1997 

to assess whether runoff from the site had caused the con taminants to migrate offsite to the nearby 

wetland. One soil sample (008SOOO3501) was collected from the area north of and downslope 

from the removal site and one sediment sample (008MOO3601) was collected from the closest 

water-bearing ravine northeast of the site (Figure 4-3). Die&n was detected in both samples 

exceeding its residential RBC (40 pug/kg); however, it did not exceed its RC (262 pug/kg) in either 

sample. Table 7-6 summarizes the detections from these additional samples. Analytical data for 

these samples are included in Appendix L. 

7.2 Ethylene Oxide Cylinder Removal 

In order to bring the main runway at NSA Mid-South into compliance with the Federal Aviation 

Administration (FAA) requirements for commercial airports, a grading project was begun in 

January 1998 to bring all land within 500 feet of the centerline of the runway to the same elevation 

as the runway. Prior to grading, monitoring wells GM-11 and 008GOlFL were abandoned, 

leaving only monitoring wells 008GO2FL, 008GO3FL, and 008GO4FL (Figure 4-4), which were 

subsequently abandoned in November 1998. This grading project encompassed nearly all of 

SWMU 8 and required removing a large portion of the hilly area where SWMU 8 is located. On 

February 2, 1998, the grading contractor uncovered several cylinders in the SWMU 8 area. 
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Dieldrin 212 45-1.50 98 40 2 360 0 0.2 Yes 

Eufosulfan I 2J2 0.71-11 ::: 5.9 :,, ; : :;:, :; 
,. ... :.: i:. ..:::. : .,,.. ;:::.:::. I .I... .j. 

NOICK 
a - Range lower bmnt IS thr lowesl detected parameter coxenrrarion. 
b - Rirk-Bnsrd Conc~nrrarion Table (USEPA. 1998 RBCs are for comparison to data from the 0- to I-foot imerval (surface samples). 
c - Sod Screemng Level (%I.). considered protective of contaminant !mnsfcr from soil 10 groundwater (USEPA. 19968). The maximum conccnmtion detected within each respective interval 

was compared 10 rhe SSL. 
NA - Not Applicable. 
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The grading project was halted and the Navy contacted, Initial inspection of the graded areas 

identified cylinders scattered across a large part of the SWMU 8 area. Labels on several of the 

cylinders read “ethylene oxide. ” The Navy instructed the grading contractor to cease all 

operations in the SWMU 8 area until EnSafe could locate and remove the cylinders. The grading 

contractor had uncovered at least 40 cylinders randomly distributed throughout the graded soil, 

including a few that had been breached, either by the grading operation or prior to burial. CET 

Environmental Services Inc. of Jackson, Mississippi, was subcontracted by EnSafe to remove, 

contain, and stage the cylinders. 

Initial removal operations involved walking the entire disturbed area of SWMU 8 and flagging 

visible cylinders. Ethylene oxide cylinders are “low pressure” and contain a highly volatile liquid 

product that vaporizes almost instantly upon exposure to the atmosphere. Many of the cylinders 

were in poor condition, including bent, dented, or breached cylinders, which was assumed to have 

been caused by the extended length of time they had been buried or the heavy equipment used 

during the grading operations. Nearly all of the cylinders still had intact cylinder valves, but all 

the valves were totally encased with soil. Closer inspection indicated all of the cylinders were of 

the same size, approximately 15 pounds. Of the cylinders that had identifiable markings, all 

indicated the contents to be ethylene oxide and most had the year “1957” stenciled on the cylinder. 

The 1957 stencil was assumed to be the fill date of the bottle. Following removal of the cylinders 

visible at the surface, the disturbed area was scanned by EnSafe with a metal detector and 

anomalies were flagged for subsurface investigation and excavation. Several areas were excavated 

which revealed multiple cylinders stacked side by side. Between February 5 and 13, 1998, 

130 cylinders were identified, removed, and containerized. The exterior of the cylinders were 

cleaned with a low-pressure wash to remove any soil on the cylinder or in the valve assembly. 

Then the cylinders were placed in 55-gallon drums, three cylinders to a drum, and all void space 

was filled with vermiculite. Finally, the drums were moved to a temporary, less than 90-day 
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hazardous waste storage area on the west side of the runway at Building 377 (transmitter facility), 

which was enclosed with a fence. 

Following removal of the visible cylinders and those identified with the metal detector, EnSafe 

performed an EM survey of the area in an attempt to identify any remaining cylinders. The EM 

survey identified numerous anomalies across the SWMU 8 area (Figure 7-1, anomalies displayed 

as red). From March 9 to April 1, 1998, all the anomalies were excavated and an additional 

eight cylinders were discovered. The majority of the anomalies were buried sections of fence post 

that were approximately the same length as the cylinders. The eight additional cylinders were 

pressure washed, containerized, and moved to the temporary staging area for storage along with 

the original 130 cylinders. 

Because of the poor condition of the cylinders, most were unsuitable for shipment, so the contents 

were transferred to bulk cylinders and the resulting material transported offsite for proper 

disposal. Laidlaw Environmental Services Inc. of Clarence, New York, was subcontracted to 

transfer the contents of the 138 cylinders and to transport the material to their Clarence facility for 

recycling and disposal. By April 16, 1998, Laidlaw performed the transfer of ethylene oxide from 

the 15 pound cylinders to new, larger cylinders. The entire transfer operation was within a 

controlled environment and no spills or releases occurred during transfer procedures. Of the 

138 cylinders handled, six were empty (several had been breached during the grading or 

excavation activities), 125 were transferred to new cylinders, and seven were deemed by Laidlaw 

to be legal for shipment per U.S. Department of Transportation (USDOT) standards. The empty 

15 pound cylinders were shipped offsite by Laidlaw for metal recycling. All cylinders had been 

shipped offsite by April 24, 1998, and all cylinders were received in good condition at the 

Clarence facility. Grading was completed in May 1998. 
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Figure 7-1 
VERTICAL MAGNETIC GRADIENT (CORRECTED) 
1998 Magnetics Survey for Buried Cylinders 

SWMU 8, NSA Mid-South 
Note: site fcaturer as they oppearad in Feb. 1998 
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8.0 HUMAN HEALTH RISK ASSESSMENT 

8.1 Introduction 

The purpose of this human health risk assessment (HHRA) is to assess the current or potential 

future excess risk to human receptors from contamination at SWMU 8, the Cemetery Disposal 

Area, which was estimated to cover 5 to 8 acres on the northwest quadrant of NSA Mid-South 

Northside. In order to bring the main runway at NSA Mid-South into compliance with the FAA’s 

requirements for commercial airports, a grading project was begun in January 1998 to bring all 

land within 500 feet of the centerline of the runway to the same elevation as the runway. This 

grading project encompassed nearly all of SWMU 8 (total area affected was approximately 8 acres) 

and required removing a large portion of the hilly area where SWMU 8 was located. The SWMU 

has been altered by grading, and the topography has been changed. The soil from SWMU 8 was 

excavated and redistributed across the site. The SWMU 8 area has been seeded with grass and 

is maintained by mowing. 

8.2 Risk Evaluation 

SWMU 8 site conditions have changed as described in Section 7.2. Consequently, the information 

presented below is provided to document the results of the SWMU 8 RF1 and other information 

that has been and will be used to make risk management decisions regarding SWMU 8. 

Dieldrin was the only chemical of potential concern (COPC) identified in soil, while acetone, lead 

and BEHP were identified as COPCs in groundwater in the November 1996 Drafr RCRA Facility 

Investigation Report for NSA Memphis Assembly A, SWMU 8 - Cemetery Disposal Area, 

Revision: 0 (E/A&H, 1996c). Soil is evaluated semi-quantitatively below, and groundwater is 

evaluated using a preliminary risk evaluation (PRE). Lead is evaluated separately because it is 

compared to the TTAL instead of RBCs. 

- 
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8.2.1 Soil 

As described in Section 7, a 1997 removal action removed the stockpiled soil at SWMU 8. After 

the removal action, risk estimates were calculated to be within the USEPA’s acceptable risk range 

of 1 in 10,000 to 1 in l,OOO,OOO excess cancer risk. Furthermore, the entire site, including the 

area of highest soil contamination, was then excavated and graded in 1998 as described in 

Section 7.2, presumably lowering the risk range further. 

Including the soil sample data collected prior to the removal action, dieldrin concentrations ranged 

from 0.0051 mg/kg to 9.4 mg/kg. The residential land use risk-based concentration for dieldrin 

is 0.04 mg/kg, based on 1 in l,OOO,OOO excess cancer risk (USEPA, 1998). Therefore, 4 mg/kg 

would result in 1 in 10,000 excess cancer risk. The maximum dieldrin concentration reported in 

soil (9.4 mg/kg) would result in a risk estimate of approximately 2 in 10,000. No chemicals of 

concern (COCs) were identified based on the land use scenarios and exposure pathways addressed 

in the HHRA because the exposure point concentration was calculated using the 95’h percentile 

upper confidence level mean (UCL) in accordance with USEPA Region IV Supplemental Guidance 

tu RAGS, Exposure Assessment (USEPA, 1995). The site-wide risk estimate was less than 1 in 

10,000 excess cancer risk, and the risk estimate based on the remaining maximum reported 

concentration was also less than 1 in 10,000 excess cancer risk after removal of the stockpiled soil. 

As described in Section 7.2, the remaining dieldrin concentrations were altered by the runway 

excavation, so risk estimates in the paragraph above would not reflect the current baseline 

conditions. Dieldrin in SWMU 8 soil was excavated to a depth of approximately 15 feet in some 

areas and redistributed across a wider area (approximately 8 acres), so dieldrin concentrations 

would be diluted and corresponding risk estimates diminished. As described in Section 7, the 

contaminated area at SWMU 8 was approximately 0.276 acres, which was distributed across the 

approximate 8 acres. Assuming the top foot of soil was excavated and observed concentrations 

were observed across the entire surface soil interval, the dilution factor would be approximately 
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29. However, subsurface soil was also excavated, resulting in additional dilution, but the amount 

of additional dilution from subsurface soil is uncertain. Regardless, concentrations would be 

diluted more than an order of magnitude, so diluted risk estimates would be even more within the 

USEPA’s acceptable risk range. 

8.2.2 Groundwater 

In accordance with Guidance on Preliminary Risk Evaluations (PREs) for the Purpose of Reaching 

a Finding of Suitability to Lease (FOSL) (USEPA, 1994c), a PRE was conducted using data from 

samples collected from groundwater monitoring wells during the SWMU 8 RFI. A PRE is 

conducted by calculating the risk/hazard ratio for the maximum detected concentration of each 

COPC, summing the risk ratios to obtain an overall risk/hazard sum, and interpreting those 

results. COPCs in groundwater were identified as those: 

a organics exceeding their tap water RBC, and 

. inorganics exceeding both their tap water RElC and their RC. 

Proportional risk is calculated for each COPC using the ratio between the maximum reported 

concentration and the corresponding REX value. RBC values were calculated by USEPA based 

on a risk threshold of 10V6 for carcinogens or a hazard quotient threshold of 1.0 for 

noncarcinogens. Therefore, a risk ratio is calculated for each contaminant by one of the following 

two equations: 

Carcinogenic Risk Ratio: RR = media concenrration * TR 
screening value 

Noncarcinogenic Risk Ratio: RR = media concentration * THQ 
screening value 

where: 
RR = the risk ratio 
Media Concentration = the maximum concentration of a site chemical 
Screening Value = the RBC value for that particular chemical 
TR = target risk used to calculate RBCs for carcinogens ( 10e6) 
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THQ = target hazard quotient used by USEPA to calculate RBCs for noncarcinogens 
of 1 .O, subsequently converted to 0.1 in accordance with USEPA Region IV’s 
Supplemental Guidance to RAGS, Data Collection and Evaluation 
(USEPA, 1995). 

The risk ratios are compared to the corresponding cumulative threshold in accordance with the 

USEPA Region IV November 1994 Memorandum (USEPA, 1994~). If the Incremental Lifetime 

Excess Cancer Risk (ILCR) is greater than 1 in 10,000 (USEPA’s cumulative upper-bound 

acceptable risk threshold) or the HI is greater than 1 (USEPA’s cumulative HI threshold), the site 

may require additional investigation for the corresponding land use scenario (USEPA, 1994~). 

In accordance with the USEPA Region IV memorandum, no further action is recommended and 

the property is considered suitable to lease for the specified land use scenario if neither threshold 

is exceeded. Table 8-l shows the risk estimates for SWMU 8 groundwater. 

vocs 
No VOCs were detected in the initial sampling event during March 1995. During the 

November 1995 sampling event, 4-methyl-2-pentanone (MIBK) was detected in the groundwater 

sample from well 008GOlFL (5 pug/L) at a concentration less than its tap water RBC (2,900 pg/L). 

During the April 1996 sampling event, acetone was detected in groundwater samples from well 

008GOlFL (32 pug/L) and well 008GO2FL (19,000 pg/L). The acetone detected in the sample 

from well 008GO2FL exceeded its tap water RBC (3,700 pug/L). 

svocs 
During the March 1995 sampling event, the only SVOC detected was BEHP, a contaminant often 

associated with sampling gloves and plastic materials, in the groundwater samples from wells 

008GOlFL and GM-l 1 (8 and 11 ,uglL, respectively). The tap water RBC for BEHP (4.8 pg/L) 

was exceeded in both samples. BEHP has no established MCL value. During August 1996, no 

SVOCs were detected in SWMU 8 groundwater. 
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Metals 

During the March 1995 sampling event, lead, which has no established tap water RRC or MCL, 

was detected in groundwater samples from wells 008G04FL (33.2 pug/L) and GM-l 1 (23.4 pug/L) 

exceeding both its TTAL (15 ,uglL) and background RC (6.6 pg/L). 

Metals concentrations are believed to be the result of turbidity, because silt present at the bottom 

of the monitoring well screens could have been disturbed by the pump tubing during sampling. 

The sampling method was changed to prevent this from occurring as described in Section 4, and 

metals were resampled using the new method in August 1996. No metals in groundwater 

exceeded both their background RC and tap water RBC or MCL in the August 1996 data, 

indicating the elevated metals reported in the March 1995 data probably were a result of turbidity. 

Turbidity data are included in Appendix J. However, correlations between sample turbidity and 

metals concentrations were not calculated for this RF1 report. 

Table 8-l 
Preliminary Risk Evaluation 

Maximum 
Detected 

Concentration Units Tap Water RBC ILCR HI 
.“.“.“‘.‘.‘.‘.‘.‘.‘.‘.‘.‘:.‘.‘.‘.’:’:’:’:’::::-. .I.. _....._ I. .A.... ./. . . . . .A.. :.:.>:.: . . . . . . . . . ..‘...............‘......~.~.~.~ .:.:.:,:,:: . . . . . . . . . :: ::: :: ::: :: ,: :_: :: :: :: :: :.: :: :..:,: ::,: ~:;,.,.,.,.(,.,., ,.(, ,(., . . . . . . . :.:.Z..~~.;~~..~~:.~~: :.;: i.:: :.:.:.:.:. >..>:(-;>;x .:.:.;.I:.:. .;.:.:.:.: .:.::..:::-:::.: ..:.:.:.:.:.::.:.:.:.:.:.:.:.:.:.:.: :.:.>y+..>>;:::$$: .. 
~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

q.:+:...: :.:.:.:.:.:.::.::::.>:r .;? t : ..:: ::‘-,.: . . . . . . . . . . . . . . . . . . . . . .A...... :..,.. .,.,.,.,.,.,,_.,:,~ ,.,.~...,2’.~ ,._,: :.:.:.:.~.:q;..:‘,: “,.,.,.,.“,.,.,.‘,.,~.~,.....,..~.~.... . . . . .,.,....~.............~ . . . . . . . . . . . ..~“...... . . . . . . . . . . . . . . . ,. ,._ . . . . . . . . . . . . ..‘......‘.(.........~..~ . . . . . . . . . . . . . . . .:..:..: . . . . . ..:.......: . . . . . . . ;..: . . . . . . . . . .../. :.:-i:... :-..: ::: :. ..- . ../.... -.. ___ . . . . . . . . . . . 

BEHP 11 Pg/L 4.8 C 2.3E-6 NA 

-ij~:i’iiI~~~~~ :.~.~~~~~~~~~~~~~~~~~~~~~~~~~~ ,. .:..: :.... . . . :...:.;...... .: . ...: : .::.::.::.x. .+.: .:..:..:::. . . . . . . . . ..T 

Notes: 
RBC - From the Risk-Based Concentration Table (USEPA, 1998); in accordance with USEPA Region IV’s 

Supplemental Guidance to RAGS Bulletin 1, Data Collection and Evaluation (USEPA, 1995). 
ILCR - Incremental lifetime (excess) cancer risk 
HI - Hazard index 
N - Noncarcinogen 
C - Carcinogen 
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Acetone 

The HI for acetone was estimated to exceed the USEPA’s threshold of 1 .O at one sample location. 

Acetone was detected in only one of the four groundwater sampling events (April 1996). Although 

it was not eliminated during data validation as discussed in Section 4, its presence is suspect and 

it is uncertain whether this concentration is representative of the groundwater at SWMU 8. 

8.2.3 Lead 

Groundwater 

Reported lead concentrations in SWMU 8 groundwater range from 0.0027 to 0.0332 mg/L, as 

shown in Table 8-2 below. In March 1995, lead was reported in all five samples collected of 

SWMU 8 groundwater. Two of these concentrations exceeded the TTAL of 0.015 mg/L. After 

changing the sampling method to reduce turbidity as described in Section 4, lead was not detected 

in samples from any of the monitoring wells in August 1996 (see the analytical data in 

Appendix J). Although the lead concentrations probably are the results of turbid samples, they 

were assessed below. 

Table 8-2 
SWMU 8 Groundwater Lead Statistics 

Sample Reported Concentrations’ LN TransformedConcentrations’ 
..................... ............................ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~:~~~ 
............. .................... :.I:.: .:.::::: :: ............................................................................. :::“:.:;-. > - ............. ................... ...................................................................................................... : ......................... ................................... ..:.:.):.:.:.:.:.:.~:.~~~..~..:.~.~.~.~.~.~.~.: .: ........... ........................................................................ :.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.::.:.~.:.:.:.:.:.:.:.::.:.:.: .: :.x 7..:...:.:.:.: .: ...... . . ..i....>. ..> ..:. ................ .................................... 

008GO2FL 0.0038 -5.5728 

008GO4FL 0.0332 -3.4052 

Standard Deviation 0.0141 1.1774 

Mean 0.01334 -4.8549 

Note: 
a - All units are mg/L. 
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Groundwater Exposure Point Concentrations 

The 9jth percentile UCL of the mean was calculated in accordance with USEPA Risk Assessment 

Guidance for Superfund (RAGS) based on a lognormal distribution (USEPA, 1989), and the 

method was described in the Technical Memorandum - General Human Health Risk Assessment 

Approach for NSA Memphis, Revision I (E/A&H, 1996b). As shown in Table 8-2, lead data were 

log transformed. The calculated UCL exceeded the maximum reported concentration, which is 

typical of small data sets. In accordance with RAGS, the exposure point concentration that would 

be used to estimate exposure would be the maximum reported lead concentration, because the 

UCL is greater than the maximum concentration (USEPA, 1989). The maximum lead 

concentration, 0.0332 mg/L, exceeds the USEPA’s TTAL. 

USEPA Region IV departs from the RAGS approach when calculating the groundwater exposure 

point concentrations. The arithmetic mean of the highest concentrations is the recommended 

value, which would be the average between 0.0234 mg/L and 0.0332 mg/L (USEPA, 1995). The 

average of these two values is 0.0283 mg/L, which exceeds the USEPA TTAL. 

Soil 

Lead concentrations in surface soil at SWMU 8 ranged from 10.5 mg/kg to 98.9 mg/kg. The 

arithmetic and geometric mean concentrations were 22.8 and 15.4, respectively, and the UCL was 

17.1 mg/kg . The UCL was calculated using the surface soil lead data in Table 8-3 in accordance 

with RAGS based on a lognormal distribution, and the method was described in detail in the 

Technical Memorandum - General Human Health Risk Assessment Approach for NSA Memphis, 

Revision I (E/A&H, 1996b). 
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Table 8-3 
SWMU 8 Surface Soil Lead Statistics 

Sample Reported Concentrations” LN Transformed Concentrations” . . . . ., . . . / . . . . . . . ., ,.. . . .., . . . . ,.. ., :..... . . . . ,...,....... . . . . . . . . . . . . . . . . . . . . . . . .., . . . . . . .>,.: .:./ . . . . . . . . ~~6~;:l::t’::i’~~~~~~~~~~~~~~~~~~~~~~..~:~~~~~~~~~~~~.i~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~:~~:r~~;i:l~ / ., :..:..:. ::. . . :,.: i... . . . . . . . . . ..l.... . . . . . . . . ..i .::. . . . .::...,. ,.... . . . . . . . . . . . . . . ,........, . . . . . . . . . . . . . . . . . . . . . . . . . . // . . ..-....-... . . . . . . . . . ../. . . . . . . . :/ /...../...... ..- .\. . . . . . . . . . . . . . . . -.. ... .-. ,.. ., . . ., ., . . . . . . . . 
008PCB03 14.6 2.6810 

OOSPCB05 10.5 -- 

008PCB08 98.9 _- 

008SOOO2 19.6 2.9755 

008S0004 14.9 2.7014 

Number of Samdes 

Geometric Mean NA 15.44 

Note: 
a - All units are mg/kg. 

USEPA Lead Model Results 

Version 0.99d of the USEPA IEUBK lead exposure model was used to estimate the probability 

that a blood lead level of 10 PgldL would be reached based on soil and groundwater lead 

concentrations. The exposure point concentrations used were as follows: 

. the soil lead UCL of 17.1 mg/kg was used as the soil and dust exposure point 

concentrations 

. the arithmetic mean of the highest concentrations, 0.0283 mg/L, was used as the 

groundwater exposure point concentration 
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The USEPA model predicts a 1.3 1% probability that a blood lead level of 10 PgldL would be 

reached, and the predicted geometric mean concentration is 3.6 PgldL. The USEPA threshold 

probability is 5 %, so SWMU 8 lead concentrations reported in groundwater and soil would not 

be expected to result in unacceptable blood lead levels based on the USEPA lead model. 

Although lead identified in groundwater at SWMU 8 is probably the result of turbidity in the 

samples, even if it were present in the groundwater it is unlikely that lead would pose a risk at 

SWMU 8 for several reasons: 

. groundwater use and residential land use will most likely be deed restricted 

. the USEPA lead model predicts acceptable blood lead levels 

b the arithmetic mean for reported lead concentrations is less than the TTAL 

. the geometric mean for reported lead concentrations is less than the TTAL 

. drinking water is obtained from the public water supply 

Uncertainty 

The risk assessment for SWMU 8 is based on the reported soil concentrations that are not 

representative of the site as it currently exists and on the use of fluvial deposits groundwater as 

a potable water source; therefore, the following uncertainties exist for potential site exposures. 

. Because the SWMU 8 site surface soils have been altered by the runway excavation, 

concentrations of dieldrin in surface soil have most likely been diluted because the 

excavated soil was redistributed over an 8-acre area and mixed with presumably 

uncontaminated soil. Because the final diluted concentration is unknown, this presents a 

data gap. However, the current dieldrin soil concentration is not expected to exceed the 

maximum detected concentration of dieldrin. 
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l The PRE was based on a minimum number of samples resulting in the selection of the 

maximum concentration as the EPC for estimating risk for both acetone and BEHP. Use 

of the maximum concentration potentially overestimates exposure, especially since the 

maximum concentration represents a “hot spot” versus the mean. Likewise, exposure 

could be underestimated if a “hot spot” were missed during sampling. 

l It is uncertain whether the detections of BEHP and acetone are representative of past site 

activities. Phthalate esters (BEHP) and acetone are generally considered common 

laboratory contaminants that are introduced during sample collection, preparation, and 

analysis. BEHP is a component of many of the materials used during sampling activities 

(especially gloves and well casings) and acetone is a breakdown product of and sometimes 

a contaminant in isopropyl alcohol which could have been used to decontaminate sampling 

equipment. Because the compounds were detected during one sampling event, the 

detections of these contaminants and the assumption that each is related to site activities 

cannot be determined based on the limited number of samples collected for the site. The :i 

lack of data that confirms the presence or absence of these two COPCs represents a 

potential data gap. 

. For this risk assessment, it is assumed that deed restrictions would not be in place for 

SWMU 8 and fluvial deposits groundwater will be used for potable purposes. Although, 

fluvial deposits groundwater is not currently used as a potable water source, it is uncertain 

if deed restrictions will be in place to prevent use of this groundwater in the future. 

Conclusion 

The 1997 removal action at SWMU 8 reduced the identified contamination in soil and the 

SWMU 8 site conditions have changed in ways that would be expected to essentially remove the 

potential for exposure and thus reduce corresponding risks. 
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9.0 ECOLOGICAL RISK ASSESSMENT 

9.1 Introduction 

The purpose of this ecological risk assessment is to assess the actual or potential effects on 

ecological receptors resulting from contamination at SWMU 8 on the NSA Mid-South Northside. 

This assessment considers surface-soil contaminant concentrations and distributions, media-specific 

physicochemical conditions, and exposure pathways that could result in unacceptable levels of 

exposure to ecological receptors now or in the future. The approach to this assessment is based 

on the Risk Assessment Guidance for Superfund Volume II -Environmental Evaluation Manual 

(USEPA, 1989b) and Jnterim Final Ecological Risk Assessment Guiaiznce for Supe@nd: Process 

for Designing and Conducting Ecological Risk Assessments (USEPA, 1997). 

9.2 Problem Formulation 

Site Description 

SWMU 8, the Cemetery Disposal Area, covers approximately 5 to 8 acres on the northwest 

quadrant of NSA Mid-South Northside. Topographically, the area had moderate relief with a 

significant slope from east to west before the grading and excavation work began in 1998. To 

make the main runway comply with the FAA requirements for commercial airports, a grading 

project was begun in January 1998 to bring all land within 500 feet of the centerline of the runway 

to the same elevation as the runway. This grading project, which encompassed nearly all of the 

estimated area covered by SWMU 8, required removing a large portion of the hilly area where 

the SWMU was located. The habitat that once was available to support terrestrial wildlife has 

been removed by grading, and the soil from the area where contaminated soil was stockpiled was 

excavated, spread, and leveled. 

Ecosystem at Risk 

Since the excavation and grading project was completed, the former SWMU 8 area has been 

seeded and will be maintained by mowing; thus, no quality habitat is available and there are no 
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exposure pathways to assess. Approximately 800 feet northeast and topographically down gradient 

of the site is a wetland area. No distinct surface water drainage channels connecting the site to 

the wetland area were noted, but overland flow of stormwater runoff is possible during ram 

events. 

Threatened and Endangered Species 

According to the 1997 U.S. Fish and Wildlife Service threatened and endangered species survey, 

no federally listed species occur at NSA Mid-South. One state-listed species found at 

NSA Mid-South was a walnut tree better know as the Butternut (Juglans cinerea). This tree was 

found at the northwest end of the clear zone of the main runway and is not associated with 

SWMU 8. 

Assessment Endpoint Recommendations 

No further action is recommended based on the current and future use plans. Grading has 

completely altered the former conditions found at SWMU 8 and the area will be mowed on a 

regular basis; therefore, no quality habitat is available and no complete exposure pathway exists. 
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10.0 CONTAMINANT FATE AND TRANSPORT 

Physical characteristics of SWMU 8 and distributions of contaminants in each environmental 

medium were discussed in previous sections. In this section, that information is used to discuss 

the fate and transport of contaminants in each medium in four parts: 

. Source definition, specifically the contaminants detected during the investigation and the 

COCs for each medium, are discussed in Section 10.1. 

. Potential routes of migration are discussed for each medium in Section 10.2. 

l Contaminant persistence in soil, surface water, sediment, and groundwater is considered 

in Section 10.3. For each class of compounds, the general fate and transport 

characteristics of the relevant contaminants are summarized because their chemical and 

physical properties affect their potential migration and fate. 

. Contaminant migration is presented in Section 10.4 with an overview of factors affecting 

movement. 

10.1 Source Definition 

SWMU 8 comprises approximately 5 to 8 acres on the northwest quadrant of the NSA Mid-South 

Northside and the area was reportedly used for solid and hazardous-waste disposal from 1965 to 

1980. 

Sections 6 and 7 described the nature and extent of contamination for all compounds detected at 

SWMU 8, with the focus on the primary contaminants detected in various media onsite. A 

primary contaminant is defined as a compound in soil whose maximum concentration exceeds its 

SSL, or a contaminant in groundwater whose concentration exceeds its RElC and/or MCL. 
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During the original RFI, pesticides and metals were the principal soil contaminants/constituents 

identified onsite. Low concentrations of acetone, carbon disulfide, methylene chloride, and 

toluene were the only VOCs detected in soil, and their concentrations did not exceed residential 

RBCs. Dieldrin was the only pesticide detected in soil. Concentrations of dieldrin in soil have 

been attributed to aerial applications during the 1950s and 1960s. Low concentrations of the 

herbicides MCPP and 2,4-D were detected in surface soil; however, concentrations were less than 

their residential RBC. Metals detected exceeding their RC in surface soil consisted of arsenic, 

cadmium, nickel, and selenium. Low concentrations of the plasticizer BEHP were detected in 

groundwater, but the presence of this SVOC could be a result of a laboratory/sampling artifact 

(gloves) because it was not detected during a follow-up sampling event. 

As discussed in previous sections, the area 500 feet beyond both sides of the main runway 

centerline has been cut and graded to the same elevation as the runway to comply with FAA 

regulations for commercial airports. This zone included the SWMU 8 area, which will be 

maintained by mowing. As a result of these activities, only dieldrin remains as a potential COC 

in soil. 

The risks posed by contaminants at SWMU 8 were assessed in the HHRA using ingestion and 

dermal-contact pathways (soil contaminants) and ingestion and inhalation pathways (groundwater 

contaminants), assuming the fluvial deposits groundwater is used as a potable-water source. 

Table 10-l lists the COCs for SWMU 8, for which fate and transport mechanisms will be 

discussed, based on results of the HHRA and exceedance of RBCs and SSLs. 

Table 10-l 
cots for SWMU 8 

Environmental Medium cot3 
. . . . . ‘-; ,_, ,__ ,, ,__, .“(.,‘, ..,,,,,. ,.,,,,,.,..,..,,.,,..,,: ,..,... ?.I‘..,...(. .::.:;:::::.::::::::.:, i. . . ..i .+_.> . . . ..y......:.~.:.~.:.~......... ~.j;:.::.:.:~:::::::::::,:.‘:.:,:,:.:,:.:,:.:.:.:.:.:.:.:.:.:.:.:.: i.. ,,:.,::.:.:.~..~:.:.:.:.:.:...::::~:i-~i::~.~.:.:.:.:::.:.:.:~::::.:.::‘::::::.::::::::;::::::.::::::::.::::::~~~:...:.:.: : .:.:.. :;.: .,_/., .-.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.~~~~~~~~~~~~~~~~~~~ 

‘: :.‘.‘:‘i:;:i:j-j::-i:~::::~::~~:::::~::~:::::::::~:~::~~~~~::~:::~:~:::~:~::~:~:::~~~::~::::::~:::~:~:~:::~~:~::::~..~:.~~:.~~:::::::-~:.~:.~:~~.~~-~:.:.~:.:.:.:.:.:.:.:.:.::: : : : : : : : ~:.:.:.:.:.:.‘:.:.:.:.:.:.:.:.:.:.:.:~~~~~~:.:.:.:.:.:.:.:.:.:.:.:.~.:...:...:.:.:.:.:.:.:.::.:.:.:.: :‘-x:‘(.:‘:-.‘:‘..:‘:‘:’ ‘: . . . . . . . . . . . . . . . . _. . . . 
Fluvial Deposits Groundwater Lead, BEHP 
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10.2 Potential Routes of Migration 

This section delineates the potential routes of migration for contaminants both within and from 

SWMU 8. Potential migration pathways in the former SWMU 8 area are considered for each of 

the four available media: 

l Air emissions, specifically the dispersion of contaminants from soil and surface water 

bodies (Section 10.2.1). 

. Soil, primarily the potential leaching of contaminants from soil to underlying 

groundwater and nearby surface water, and the potential erosion of surface soil into 

adjacent surface water (Section 10.2.2). 

Surface water and sediment, including transport of surface water and sediment 

downstream, and the potential transport of contaminants to groundwater via infiltration 

from any onsite water bodies (Section 10.2.3). 

Groundwater, including potential migration to NSA Mid-South potable supply wells, 

and potential transport of contaminants to surface water via discharge of groundwater 

to lakes or streams (Section 10.2.4). 

10.2.1 Air Emissions 

Volatile contaminants in near-surface soil and surface water have the potential to migrate to the 

air by volatilization. The only VOCs detected in surface soil at SWMU 8 were acetone, carbon 

disulfide, methylene chloride, and toluene. These VOCs were detected prior to the VCA 

stockpiled soil removal activities. Because of the stockpiled soil removal activities, air emissions 

are not a route of migration. 
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10.2.2 Soil 

As discussed in Section 2, SWMU 8 reportedly was used for solid and hazardous waste disposal 

from 1965 to 1980. The wastes were reportedly buried up to 8 feet below the original ground 

surface. This disposal area was a potential source within the unsaturated zone. Contaminants in 

soil at SWMU 8 could be released to the environment by one of the following mechanisms: 

VolatiZimtion: As indicated in Section 10.2.1, volatilization of contaminants from soils is not 

considered a migration pathway. 

Erosion and Surface Runoff: Contaminants could be transported by erosion of surficial materials 

during precipitation. Surface drainage across SWMU 8 is northerly toward a wetland that drains 

to a westward-trending drainage ditch that leads to the west NSA Mid-South perimeter. This 

drainage ditch intersects a southerly flowing tributary of North Fork Creek. However, the recent 

grading project in the SWMU 8 area has eliminated erosion as a migration pathway because 

surface soil was removed, and the area was seeded and will be maintained by mowing. The 

wetland area is located downgradient, approximately 800 feet northeast of the site. No distinct 

surface water drainage channels connecting the former site to the wetlands have been noted, but 

overland flow of stormwater runoff is possible during rain events. 

Leaching: The principal processes controlling contaminant migration by leaching are sorption and 

solubility. Soil contaminants can leach into groundwater from any depth in the unsaturated zone. 

SSLs (dilution attenuation factor = 1) were exceeded for the following contaminants/constituents 

during the initial soil investigation: 

. Dieldrin 

0 Arsenic 

l Barium 

in surface and subsurface soil 

in surface and subsurface soil 

in surface and subsurface soil 
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Cadmium in surface and subsurface soil 

Chromium in surface and subsurface soil 

Nickel in surface and subsurface soil 

Contaminants/constituents that were found in surface soil are no longer considered a concern 

because of the recent grading project. Also, only nickel exceeded its background RC in addition 

to its SSL. Inorganics that did not exceed both their SSL and background RC are considered to 

be naturally occurring and are not discussed further. 

Summary: The potential fate and migration of the noted contaminants via the identified pathways 

are discussed in detail in Section 10.4. 

10.2.3 Surface Water and Sediment 

No surface water has been identified within the estimated boundary of SWMU 8. However, a 

wetland area has been identified approximately 800 feet to the north of the site. Vegetation 

coverage and silty soil in the SWMU 8 area most likely will restrict offsite contaminant transfer. 

Also, a lack of erosional channels at the site suggests surface runoff will not be a factor; therefore, 

minimal risk is expected at the nearby wetland area. The physical adsorption of potential 

contaminants (primarily metals) to soil particles and organic material should also limit horizontal 

migration. 

10.2.4 Groundwater 

SVOCs and metals were detected in fluvial deposits groundwater. The spatial distribution of these 

contaminants includes: 

-- 

. BEHP concentrations of 11 and 8 pg/L were detected in the March 1995 sampling 

event in monitoring wells GM-1 1 and 08MWOlF, respectively. 
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. Lead was detected in groundwater samples from all SWMU 8 wells during the 

March 1995 sampling event ranging from 2.7 to 33.2 ,ug/L, two of which 

concentrations exceeded the RC for fluvial deposits groundwater. Other metals detected 

in groundwater exceeding their RC included copper and vanadium. 

Potential pathways for migration of contaminants in groundwater are: 

. Advective transport to nearby downgradient shallow (fluvial deposits) domestic supply 

wells, if any exist or should any be installed. 

0 Advective transport to the underlying Memphis aquifer. 

The potential fate and migration of contaminants by these potential pathways are discussed in 

detail in Section 10.4. 

10.3 Contaminant Persistence 

Persistence measures how long a given chemical will exist in a specific medium. Contaminant 

persistence in environmental media is a function of physical and chemical properties of a given 

class of compounds, the specific chemicals within each class found in the environment, and 

properties of the media of concern. 

Persistence of primary contaminants detected in SWMU 8 soil and groundwater is discussed 

below. 

10.3.1 Chemical and Physical Properties 

The following briefly describes physical and chemical properties used in discussing contaminant 

persistence, along with the significance of each property in terms of volatilization, sorption, 
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diffusion, dispersion, biodegradation, and other attenuation processes. Chemical and physical 

properties relevant to evaluation of fate and transport of organic contaminants include water 

solubility, vapor pressure, Henry’s Law constant, specific gravity, organic carbon partition 

coefficient, and half-life. Water solubility, adsorption coefficient, and oxidation-reduction 

processes are properties of interest for inorganic contaminants. 

Water Solubility: The solubility of a chemical in water is the maximum amount that will dissolve 

at a specified temperature. Chemicals with high solubility are generally relatively mobile in water 

and are more likely to leach from soil. These chemicals tend to have low volatilization potential 

but may be biodegradable. Chemicals with low water-solubility are more apt to adsorb on soil and 

are not readily biodegradable. 

Vapor Pressure: The vapor pressure of a liquid or solid is the pressure of the gas in equilibrium 

with respect to the liquid or solid at a given temperature. It represents the tendency of a 

compound to evaporate. From soil, the vapor pressure determines the volatilization of a chemical 

to the atmosphere. A chemical with a vapor pressure less than 1O‘6 millimeters of mercury 

(mm Hg) will tend to associate with particulate matter, whereas those with a higher vapor pressure 

tend to associate with the vapor phase. Compounds with high water-solubilities show little 

volatilization from water or moist soil unless they have a high vapor pressure. 

Henry’s Law Constant: Henry’s Law states that the amount (i.e., the mole fraction) of a slightly 

soluble gas dissolved in a liquid is proportional to the partial pressure of the gas. The Henry’s 

Law constant, with units of atmospheres-cubic meter per mole (atm-m3/mole), describes a linear 

relationship between vapor pressure and water solubility, providing a measure of the ability of a 

chemical to move from water or soil to air. The following describes the relative volatilization that 

can be expected from a chemical based on the Henry’s Law constant: 
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a greater than 10m3 

. 10” to 1o-s 

. less than 10e5 

will readily volatilize 

moderate volatilization 

limited volatilization 

Specific Gravity: Specific gravity is the ratio the density of a fluid to a standard reference density. 

For liquids and solids, the reference is the density of pure water. Specific gravity can be used to 

predict the vertical extent of the immiscible portion of a chemical in water. 

Organic Carbon Partition Coefficient: The organic carbon partition coefficient (K,) is a measure 

of the degree to which an organic substance will preferentially dissolve in water or in an organic 

solvent. The typical range of K, values is 1 to lo7 milliliters per gram (ml/g), with higher values 

indicating a greater tendency to remain sorbed. A chemical moving through the subsurface will 

alternately sorb or desorb from available organic matter in the soil matrix; therefore, the organic 

content of the soil is critical to predicting the state of contaminants in a soil matrix. The higher 

the K, values, the lower the mobility in the subsurface because of the tendency of a chemical to 

sorb to the fraction of organic carbon &) in the soil. 

Distribution Coefficient: The mobilization, volatilization, and transformation reactions of a 

contaminant in the unsaturated zone are the result of the partitioning (adsorption-desorption) of 

the contaminant to the phases in the zone. Soil physical and chemical properties affect the ability 

of a chemical to be adsorbed to soil surfaces. Important in governing the extent to which an 

organic contaminant will be adsorbed are specific aspects of its chemical structure including 

molecular size, hydrophobic&y, molecular charge, organic molecular fragments that undergo 

hydrogen bonding, the three-dimensional arrangement, and molecular fragments that undergo 

coordination bonding. The partition coefficient (or distribution coefficient) mathematically 

expresses this partitioning. The distribution coefficient (K,,) is a valid representation of the 

partitioning between liquid and solids, or the ratio of the mass of contaminant in soil to the mass 
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of contaminant dissolved in the groundwater, and is used in modeling contaminant movement 

through the subsurface. The larger the K, value, the greater the sorption to the solid phase. The 

simplest method for acquiring a K, value for a specific contaminant is to obtain it from a K, value 

listed in literature sources. K, is analogous to K,, except that the adsorbing material is considered 

to be the organic carbon in the soil as opposed to the entire soil matrix. By normalizing Kd on the 

basis of the organic carbon content of a soil (typically 0.2% to about 3%), a great deal of the 

variation observed among K, over different soils can be eliminated; thus, K, can be estimated from 

the K, of the chemical and the amount off, in the soil: 

K, values can be used directly as the K, value for a specific contaminant if the necessary soil data 

are not available; however, a more accurate estimation can be obtained when adjusting the values 

withf,, as described above. 

Retardation Factor; During transport processes, some degree of contaminant mass transfer by 

adsorption from the pore water to the solid part of the porous medium while flow occurs will 

retard the advance rate of the contaminant front. The retardation of the contaminant front relative 

to the bulk mass density of the porous medium is described by the following equation: 

Pb R=l+--K 
n d 

where: 

- 

R = retardation factor, dimensionless 

Pb = bulk mass density of the porous medium, g/cm3 
n = porosity, fraction 
K, = solid-liquid partition coefficient, ml/g 
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A retardation factor of 10 would imply that the contaminant plume moves 10 times slower than 

the local groundwater velocity. 

Half-Life: A half-life is the time required for the concentration of a substance to decrease by 

one-half its initial concentration. The decrease may be caused by various processes, including 

biodegradation. The half-life values listed for contaminants at SWMU 8 may not be representative 

of conditions there, but give a relative indication of the persistence of a chemical in the subsurface. 

Oxidution and Reduction Processes: Oxidation-reduction (redox) reactions involve the transfer 

of electrons from one compound to another. Specifically, one reactant is oxidized, and the other 

reactant is reduced. The terms pe and I& are used to characterize redox conditions. Graphs that 

show the equilibrium occurrence of ions or minerals as domains relative to pe or I?&, are known 

as pe-E, diagrams. These diagrams help describe the state of inorganics in the subsurface, i.e., 

whether they remain in a solid state (immobile) or an aqueous state (mobile). 

10.3.2 Volatile Organic Compounds 

There are no volatile organic compounds considered COCs in SWMU 8 soil or groundwater. 

10.3.3 Semivolatile Organic Compounds 

SVOCs generally have higher molecular weights and lower solubilities, vapor pressures, and 

Henry’s Law constants than VOCs. Because of a higher K,, SVOCs tend to sorb to solids and 

are relatively immobile in the environment, leading to a likelihood of greater persistence 

(thus lower mobility) than VOCs. 

SVOCs in Soil: Since no SVOCs are designated as COCs in soil at SWMU 8, persistence of 

SVOCs in soil will not be discussed. 

10-10 



-. F 

RCRA Facility Investigation Report 
NSA Mid-South -Assembly A 

Cemetery Disposal Area - SWWJ 8 
Revision: 2; May 28, 1999 

SVOCs in Surface Water and Sediment: There is no surface water within the SWMU 8 area, so 

the persistence of SVOCs in this medium is not discussed. 

SVOCs in Groundwater: The only SVOC designated as a COC in groundwater is BEHP, which 

was detected in monitoring wells GM-l 1 and 08MWOlF. BEHP was the only SVOC detected in 

groundwater at SWMU 8. 

BEHP is a man-made chemical used in plastics production to improve flexibility. Also used as 

a solvent and as an inert ingredient in pesticides, it is a colorless liquid with a slight organic odor, 

low solubility in water, high tendency to sorb to soil and sediment, and little tendency to volatilize. 

BEHP is biodegradable under aerobic conditions; however, its persistence in the environment can 

impede biodegradation. Degradation under anaerobic conditions is much slower than under 

aerobic conditions. Chemical and physical properties of BEHP are summarized in Table 10-2. 

Table 10-2 
Chemical/Physical Properties 

Vapor Pressure (mm Hg @ T”C) 6.45 x 1O-6 @ 25 
.- . ..i.l .c.. . . . . . . . ::: :: ::::: :: :.:.:.:.‘:~:‘:‘:‘:‘:‘:~:‘:~:‘:~:~::~~:~~.~.~~~~~~~~~~~~~~~~~~~~~~~.~~~.~.~~.~~~~.~ :.i:.:.:.:.:.i:‘(, :.:.:.:.:.:: :: :::: ::. :: I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~ 

~:K:~:):.:.):.:.:.:.:.:.:.:.:~.:.:.~~::..:.:.:.:...:.:.:.:.:.:.~ . . . . . . . . . . . . . . . . . . . . . . . ..- . . . . . ..,.......,........ ..,.. . ...-,... . . . . . . . . . . .._........._. . . . . . . . . . . . . . .._. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -...- . . . . . -i . . . . . ..A. . . . . . . . . . . . . . . . . . . ,., . . . . . . . . . .._...... ._.......____..._.., -...-.......-,..... i............................. . . . . . . . . . . . . . --................ ................. 
Specific Gravity 0.986 . . ..a. . . . . . . . . . . . . . . .../ . . . . .._. ,, ,, ,_, 

~~~~~~~~~~~:~~~~.~~~:~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~ T .. i’ .t~:~~:;li~-~~~~~~~~~~~:~~~:~~~~~~~~~~~~~ 

Henry’s Law Constant (atm-m3/mole) 3.0 x lo-’ 

Half-Life - Groundwater (hours) high = 9,336 
low = 240 
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10.3.4 Pesticides 

Scientific literature on pesticides suggests several important soil-related variables that are critical 

to their mobility and persistence in soil. Generally, pesticides are relatively immobile. However, 

these compounds may move by diffusion and mass transport. 

The presence of an electrical charge in the soil matrix, the soil pH, and the organic-matter content 

all affect the adsorbent efficiency of pesticides. Nearly all pesticides, and many other organic 

substances released to the land surface and into the soil zone, undergo biochemical degradation. 

Dieldrin is the only pesticide designated as a COC at SWMU 8. Relevant physical and chemical 

properties of dieldrin and its persistence in each media are discussed below. 

Pesticides in Soil; Dieldrin in surface soil samples indicated a maximum concentration of 

9,400 ,uglkg and in subsurface soil samples a maximum concentration of 3,600 @g/kg. However, 

grading in the SWMU 8 area and removal of the stockpiled soil have reduced the presence of 

dieldrin in surface and subsurface soil. 

Dieldrin was formerly used as an insecticide. The presence of dieldrin at NSA Mid-South has 

been attributed to aerial applications during the 1950s and 1960s. Based on a range of literature 

values for K, and f, in soil, the Kd range for dieldrin is 24 to 71 mg/L. This range is high 

enough to indicate that adsorption will be a major factor in limiting dieldrin movement. Chemical 

and physical properties of dieldrin are summarized in Table 10-3. 
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Table 10-3 
Chemical/Physical Properties 

of Dieldrin 
::. ‘.:.’ . . . :.:::::.-::-:::::::.: . . . . .., ,. . . :....... . . . . . . . . . . . . ;>.:.y.:.;... . . . . . . . . . . . . . . . . . . ,.,.... . . i y.: ‘I..: . . . . .: .-::i:3:: .i. .:...:.:.:.:.:.. . i... ..I... ,. ,. ,.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~.......... . . . . . . . . . . . . . :...: . . . . . I:: . . . . . . . .....................,.,.j >,.: ;> ,.,.,.,.,.) ,.,.,.,.,.,.i,.: . . . . . . : .,.,. . . . . . . . . . . . . . . . . . . . . . : . . . :..,:, :.:.:...: 
p&&+&j ~~~~:i,e~il~:~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.:3~~~i.:.~~yS~~i~:.~~ 3::: . . . . ::.:: :y,:: :,-,:,,, .,.,, . . . ._. . / ~_,(,i.,..i.. :.::../ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~..... . . . . .../ . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..,.. .,... . . . . . . . ,... -: :.... ._ 
Vapor Pressure (mm Hg @ T”C) 1.87 x 10, @ 25 

Specific Gravity 

Henry’s Law Constant (atm-m3/mole) 5.84 x 10” 

Half-Life - Groundwater (hours) high = 51,840 
low = 24 

Pesticides in Surface Water and Sediment: There is no surface water within the SWMU 8 area; 

therefore, the persistence of SVOCs in this medium is not discussed. 

Pesticides in Groundwuter: No pesticides were detected in SWMU 8 groundwater. 

10.3.5 Inorganics 

Unlike organic compounds, inorganics do not degrade in the environment; however, they may 

change chemical form. They are generally considered to be indefinitely persistent. Metals may 

interact with soil or other solids by ion exchange, adsorption, precipitation, or complexation. 

These processes are affected by pH; composition, leachate, groundwater redox processes; and the 

type and amount of organic matter, minerals, and clay present. Extreme pH and eH (oxidation- 

reduction) conditions can significantly increase the solubility and mobility of metals. Therefore, 

the availability of the metal in the medium, the composition of groundwater, and the adsorption 

capacity of the soil determine its fate and transport in the environment. 
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Inorganics in Soil: Only nickel exceeded both its SSL and background RC in subsurface soil at 

SWMU 8. Other inorganics were detected in surface soil, but their concentrations were reduced 

through mixing and dilution during the recent grading activities. Chemical and physical properties 

of nickel are shown in Table 10-4. 

Table 10-4 
Chemical/Physical Properties of Nickel 

...... . . . . . . . . . ... . . . . . . . . . . . ... . ...................... ............. .................. ................ .............. .... ........ ....... ‘II~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.~~~~~~~~~~~~~ 
........ ::._:::. ..... . .................... ............................................................................... .... ....... ......... ........................................ ............ .............. ............ ........................... ....................................... .... .... 

Vapor Pressure (mm Hg @ T”C) 1 @ 1800 

Specific Gravity 8.9 
............ ,~,‘,‘~-~‘~~.--‘.-i.~.‘--.:.‘.~.~-’.~.:.:.:.:.:.:.:. ..... .... :.:.:.:.:.:.:.:...:.~.~.>..:.>>~.~.:;.>:::::: ..~‘...‘.~.......‘.‘.~.~...:.: .: :.:.i: i:“.’ ......................... :.:.:.:.:.:.:.:.):.:.:.:.:.::.:.’.:.’:.):.):.:.:.:.:.:.:.::.:.)~.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: ..:.):.:.:.:.:.:.):.:.:.:.:.:.:.:.:.:.:.~..::.:.:.:.:.:.~..:::::~::::: : :::.y.:. ..... ...... ............. .... : ‘~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

: ........................... ........................ g.: .......................... .................................................................................................................................. .............................................................................................. -‘-:~~~~~~‘~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Inorganics in Surface Water and Sediment: There is no surface water within the SWMU 8 area; 

therefore, the persistence of inorganics in this medium is not discussed. 

Znorganics in Groundwater: Metals have fairly limited mobility in groundwater because of cation 

exchange or sorption on the surface of soil mineral grains. They can also form precipitates of 

varying solubility under specific E,-pH conditions. Metals are mobile in groundwater if soluble 

ions exist and the soil has a low cation-exchange capacity. They can also be mobile if they are 

chelated or attached to a mobile colloid. Conditions that promote mobility include an acidic, 

sandy soil with low organic and clay content. 

Although relatively low turbidity was observed during the groundwater sampling events at 

SWMU 8, the sorption of metals onto mobile sediments may be a transport mechanism for metals 

in groundwater. The primary inorganic contaminant designated as a COC in groundwater at 

SWMU 8 was lead, which was detected in five wells at concentrations of 3.8 PglL (08MW02F), 
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23.4 pug/L (GM-l l), 33.2 PglL (08MWO4F), 3.6 pg/L (08MWOlF), and 2.7 pg/L (08MW03F). 

The aqueous speciation of lead is mainly as Pb+*, which is readily adsorbed by clay minerals. 

Based on the solubility of lead carbonate (PbCO,) and adsorption affinity of lead, lead mobility 

is predicted to be very low in the groundwater environment. Under reducing conditions, lead will 

become even less mobile as insoluble lead sulfide forms. 

Lead is a naturally occurring element that is widely dispersed in soil or appears as a discrete 

mineral. Commercial uses of lead include solder, vehicle batteries, gasoline additive, and alloys. 

In the environment, lead is adsorbed to soil particles and found as a sulfate (PbSO,), carbonate 

(PbCO,), or sulfide (PbS), with oxides becoming important when pH exceeds 11. In oxidizing 

to transitional environments containing carbonate, aqueous lead concentrations are controlled by 

the solubility of PbCO,, which results in low mobility. Likewise, under reducing conditions in 

the presence of sulfur, PbS is nearly insoluble and lead mobility is very low. The moderate 

solubility of PbSO, results in significant aqueous lead concentrations when carbonate-ion 

concentrations are low. However, the mobility of lead will be kept quite low because of its high 

affinity for adsorption sites on organic and inorganic surfaces. Chemical and physical properties 

of lead are summarized in Table 10-5. 

Table 10-5 
Chemical/Physical Properties of Lead . . . . . . ,......... . ...*... .:.: :.:. . . . . . :..:.:.:.: ..i ..:..:.::.. ._... i..........: .,i :.:.;~:...:.::::::::::::::::::::~::::.:.:::::::~::::~:~ ..:.:.:; .:.:.:.:.;,::: ,::,, ,,,,,,_,,,,,,, ::~~~~~~~~~~~~~~~~~~~~~~~~.~:~~~~~~~~:~~~~~~~~~:~~~~:~~~~~~~.~.~~~~~~~~ 

. . . . . . . *........... 

Specific Gravity 11.34 
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10.4 Contaminant Migration 

The transport of dissolved contaminants in the environment is controlled by advection, diffusion, 

and dispersion. Other parameters controlling transport include solubility and sorption, both of 

which were described earlier. The principal component of contaminant migration in groundwater 

is advection, the movement of dissolved contaminants with groundwater flow. The remaining 

two processes, diffusion and dispersion, are both physical and chemical processes affected by 

site-specific factors. These factors are groundwater velocity, formation heterogeneity, and the 

retardation factor of a chemical. 

This section discusses the processes affecting transport of contaminants in soil, surface water and 

sediment, and groundwater. The discussion will focus on transport of contaminants in soil and 

groundwater, since no surface water existed within the boundary of SWMU 8. 

10.4.1 Factors Affecting Contaminant Migration 

Advective transport in groundwater is the movement of contaminants along with flowing 

groundwater in porous media. Diffusion is a molecular mass-transport process in which solutes 

move from areas of higher concentration to areas of lower concentration. The diffusion process 

is independent of groundwater flow. Dispersion is a mixing process caused by velocity variations 

in the porous media. Dispersion causes sharp fronts of contaminants to spread, diluting the solute 

-at the advancing edge of the front. In most environmental settings, including SWMU 8, advection 

is the process that drives contaminant migration in groundwater. Contaminant migration in soil 

is shown to be minimal, and probably not significant given the concentrations of contaminants 

measured in groundwater and the permeability of soil at SWMU 8. 

10.4.2 Contaminant Migration in Soil 

As detailed in Section 10.3, soil contamination at SWMU 8 is limited to localized and generally 

low concentrations of pesticides and possibly metals, although metals identified at SWMU 8 are 

lo-16 



RCRA Facility Investigation Report 
NSA Mid-South -Assembly A 

Cemetery Disposal Area - SWUU 8 
Revision: 2; May 28, 1999 

probably naturally occurring. Because most organic and inorganic contaminants tend to sorb to 

soil, these contaminants are generally expected to persist in soil over time. Migration within the 

soil medium is essentially negligible after gravity drainage of liquids and leachable fractions of 

contaminants have been removed. 

Three potential contaminant migration pathways are recognized from soil to other media: 

1) volatilization of VOCs, 2) erosion and transport of surface soil in runoff, and 3) leaching to 

groundwater via infiltration of precipitation. 

As discussed in Section 10.2, contaminant transport by volatilization and air movement is not an 

important migration pathway at SWMU 8. The potential exists for contaminant migration in 

surface soil by surface-water transport or erosion, however, during the recent removal and grading 

at SWMU 8, surface soil contaminants were removed. Leaching to groundwater is discussed 

below (see Infiltration). 

10.4.3 Contaminant Migration in Surface Water and Sediment 

No surface water (bodies of water, active streams, etc.) exists at SWMU 8. Therefore, 

contaminant migration to surface waters and/or sediment is not discussed. 

10.4.4 Contaminant Migration in Groundwater 

Previous sections have described the geology and hydrogeology associated with SWMU 8 and 

discussed the nature and extent of contaminants/constituents identified in groundwater during the 

investigation. Groundwater, the most complex environmental medium investigated during the 

RFI, was the transport medium in which most contaminants could migrate. As detailed in 

Sections 10.3.2, 10.3.3, and 10.3.4, groundwater contaminants included SVOCs and possibly 

metals. The primary metal identified was lead. The primary SVOC contaminant was BEHP. The 

migration pathway for these substances in groundwater is advective flow from loess groundwater 

10-17 



RCRA Faciliry Investigation Report 
NSA Mid-South -Assembly A 
Cemetery Disposal Area - SWUU 8 
Revision: 2; May 28, 1999 

to groundwater in the fluvial deposits. Because no significant groundwater was observed in the 

loess and SWMU 8 is on a local topographic high, groundwater transport downward from the 

loess is believed to be low. 

The transport of SVOCs in groundwater depends primarily on the chemical solubility and the 

organic content of the soil. The transport of inorganics in groundwater depends primarily on the 

adsorption of inorganics onto soil pore water. BEHP has a low solubility and is, therefore, 

relatively immobile in groundwater. 

Infihztion: Precipitation falling at the SWMU 8 area can move vertically through subsurface 

materials, form leachate, and migrate through the unsaturated zone to groundwater. SVOCs were 

detected in monitoring wells, along with metals, in excess of the background RC for fluvial 

deposits groundwater. These data indicate that precipitation percolating through SWMU 8 

subsurface materials may have served as a source for organic and inorganic contaminants in 

groundwater. However, the SVOC and metals identified in soil at SWMU 8 have been removed. 

Advective flow: Migration of dissolved substances is the most probable pathway for contaminant 

movement in fluvial deposits groundwater. SVOC contaminants are discussed below in terms of 

geographic source areas. Inorganics are not discussed because of their lack of solubility; thus, 

transport of inorganics via groundwater is negligible. 

SVOCs in Groundwater: BEHP is the only SVOC considered a primary contaminant in 

groundwater at SWMU 8, specifically in fluvial deposits groundwater. Geographic occurrences 

in groundwater do not indicate a likely migration pathway, with detections noted in only 

two monitoring wells. BEHP was detected at GM-11 and 08MWOlF at concentrations of 

11.0 pug/L and 8.0 pg/L, respectively. These concentrations are greater than the 4.8 pg/L tap 

water RBC. The absence of BEHP in other monitoring wells suggests that BEHP, if present in 
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the soil, may be strongly sorbed to soil material and may move much slower than local 

groundwater velocity, as discussed below. Because a source of BEHP is unknown at SWMU 8, 

and BEHP was detected only in the two monitoring wells, it is assumed that migration of BEHP 

in the aquifer would be minimal. Furthermore, detections of BEHP likely are attributable to the 

use of latex gloves during sampling activities or to the plastic (PVC) monitoring well casing. 

Inorganics in Groundwater: Most substances detected in SWMU 8 groundwater were inorganics, 

and most of the inorganics were detected in GM-1 1. Only lead was designated as a COC per the 

HHRA The geographic locations of monitoring wells at SWMU 8 and the direction of 

groundwater flow on September 27, 1995, may indicate a migration pathway to the 

west-northwest. However, March 1995 data indicate the groundwater flow direction was to the 

northeast. These changes in groundwater flow direction may be attributed to seasonal shifts in 

recharge to the fluvial deposits. Despite the presence of inorganics in groundwater at SWMU 8, 

it is expected that these substances are not capable of significant mobility in the aquifer; 

10.4.5 Potential Receptors 

The primary receptor impacted at SWMU 8 is fluvial deposits groundwater, which is not a source 

of drinking water in the NSA Mid-South area. The relatively low concentrations of the 

contaminants/constituents and the amount of dilution (specifically the organic compounds) 

minimize the impact to any potential receptors. 

Based on the chemical properties of the inorganics and the pesticide dieldrin, physical properties 

of the soil, and the depths at which these contaminants were detected at SWMU 8, they are not 

expected to leach in appreciable quantities (if at all) into underlying groundwater. The physical 

adsorption of the contaminants to soil particles and organic material greatly limits horizontal 

migration. If the metals detected in SWMU 8 groundwater are not naturally occurring, they are 

still likely to undergo dilution and possibly natural filtration before reaching a potential receptor. 
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11.0 CONCLUSIONS AND RECOMMENDATIONS 

The objective of the SWMU 8 RFI was to assess the nature and extent of contaminants, if any, 

in soil and groundwater by completing a soil and groundwater investigation, a human health risk 

assessment, an ecological risk assessment, and a fate and transport assessment. Since the original 

RPI, the VCA removal of the stockpiled soil has occurred along with the completion of the 

runway grading project and the removal of 138 ethylene oxide cylinders. The following 

conclusions and recommendations are based on the present site condition. 

Conclusions 

Human Health Risk 

Prior to grading, dieldrin was the only chemical of potential concern (COPC) identified in soil, 

while lead and BEHP were identified as COPCs in groundwater. As discussed in Section 8, site- 

wide risk estimates for these substances were within the USEPA acceptable risk range of 1 in 

10,000 to 1 in 1,000,000 excess cancer risk, except for one dieldrin concentration in soil which 

resulted in a risk estimate of 2 in 10,000. The hazard index (HI) for acetone exceeded the USEPA 

threshold of 1 at one sample location. 

After removing the SWMU 8 hillside, the site was graded and seeded, and will be maintained by 

mowing. The most likely exposure pathway for potential soil contaminants would be maintenance 

workers who mow the grass and incidentally ingest soil and dust. These workers would be 

exposed less frequently than default site workers, and exposure would occur only during the 

mowing season. Maintenance workers would also be exposed to soil concentrations which have 

been diluted because of the past removal actions and the spreading of soil throughout the SWMU 8 

area, which would further reduce any estimated risk. 

The excavation of SWMU 8 soil and the associated dilution of contaminant concentrations with 

clean soil during the grading project would be expected to reduce the concentrations reported in 

Sections 6 and 7, thereby reducing corresponding risk estimates (Section 8). The dilution amount 
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is unknown, so current risk could not be estimated, and risk estimates based on preexisting 

conditions would not represent current or future conditions. SWMU 8 site conditions have 

changed in ways that would be expected to limit exposure and reduce corresponding risks. 

Ecologicai Risk 

The habitat that once supported terrestrial wildlife has been eliminated by the removal of 

stockpiled soil (containing most of the contamination) and grading. SWMU 8 has been seeded 

and will be maintained as a mowed lawn; therefore, no quality habitat is available and there are 

no exposure pathways to assess. 

Contaminant Transport 

The primary receptor impacted at SWMU 8 is fluvial deposits groundwater, which is not a source 

of drinking water in the NSA Mid-South area. The relatively low concentrations of potential 

contaminants and the amount of dilution (specifically the organic compounds) minimize the impact 

to any potential receptors. 

Based on the chemical properties of the inorganics and the pesticide dieldrin, physical properties 

of the soil, and the depths at which these contaminants were detected at SWMU 8, contaminants 

are not expected to leach in appreciable quantities (if at all) into underlying groundwater. The 

physical adsorption of the contaminants to soil particles and organic material greatly limits 

horizontal migration. If the metals detected in SWMU 8 groundwater are not naturally occurring, 

they are still likely to undergo additional dilution and possibly natural filtration before reaching 

a potential receptor. 

Recommendations 

No further action is recommended at SWMU 8, because current site conditions have greatly 

diminished the potential for excess human or ecological risk. 
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EXECXJTIVESUMMARY 

In support of future transfer of property at Naval Support Activity (NSA) Memphis, 
EnSafe/Allen & Hoshall conducted a geophysics study at SWMU 8, the Cemetery Disposal 
Area, on the northside of the base. The purpose of the work was to identify and map the 
disposal area, whose location and contents were poorly known, and thus to provide more focus 
to follow-up drilling and sampling. 

Brush-clearing for the geophysics work identified a previously unknown bermed area which 
appears to be the disposal area. However, the geophysics investigation in the bermed area and 
in large surrounding areas shows no evidence of significant disposal. In particular, little metal 
seems to be buried at the site. These findings and supplementary evidence collected during this 
investigation suggest that waste disposal is minimal at this site. Follow-up sampling confirms 
this finding. 
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Geophysics (EDEM) Investigation at SWMU 8 
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1.0 INTRODUCTION 

The northside of Naval Support Activity (NSA) Memphis will be transferred to civilian control 

after a RCRA facility investigation (RFI) of 28 potentially contaminated sites, known as solid 

waste management units (SWMUs). The goal of the RFI is to characterize the nature and extent 

of any contamination found, and to recommend any necessary remedial actions. EnSafe/Allen 

8z Hoshall (E/A&H) has been retained under the Comprehensive Long-Term Environmental 

Action Navy (CLEAN) contract to perform RFI drilling and sampling of soil and groundwater. 

Geophysical studies have been conducted at 11 sites across the base, and a large-scale 

geophysical investigation of geology is being completed. This technical memorandum details 

the results of a geophysical investigation at SWMU 8, the Cemetery Disposal Area. 

Geophysics was employed at SWMU 8 to: 

0 Map the extent of the disposal area in plan view to help optimize soil and groundwater 

sampling locations. 

a Characterize the types of buried materials, such as metals versus rubbish. 

The frequency domain electromagnetics (FDEM) technique was selected for this site because it 

cau be used to detect disturbed soil as well as metal debris. 

2.0 SITE DEWXIPTION 

2.1 Site Setting 

NSA Memphis is a Navy train@ facility 30 kilometers north of Memphis, Tennessee, near the 

City of Millington. Over the years, wastes generated at the facility have been landfilled at 

several locations. Wastes generated on the relatively less developed northside of NSA Memphis 

went either to the Northside Landfill (SWMU 60) or reportedly to the Cemetery Disposal Area 
- 
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(SWMU S), which lies atop a ridge-like bluff on the far north side of NSA Memphis. It is just 

northeast of the tiny, historic Chamberlayne Cemetery, from which the site derives its name. 

The terrain is hilly and has been altered by extension of the nearby jet runway, installation of 

roads, and disposal of debris. The ground is hummocky where bulldozers and other large 

vehicles have operated. Much of the area has been cleared in the past or in preparation for this 

study. 

2.2 Site History 

The Cemetery Disposal Area was allegedly active from 1965 to 1980, a period during which it 

is reported to have received scrap metal, waste chemicals, waste oil, cleaning solutions, 

transformers, capacitors, and three 25-pound canisters of ethylene oxide. Waste was reportedly 

buried as deeply as 8 feet below the surface. 

The area has been overgrown by vegetation and the location of the reported disposal area has 

been obscured. Previous environmental documents (Harmon, 1983; Geraghty & Miller, 1985) 

show a 5- to g-acre disposal area on the north side of a road ending at the site, but the 

information source is not known and the maps are not detailed enough to locate the disposal site. 

Air photos available in 1994 were of minimal help. The uncertainty of the location and size of 

the dump warranted the use of geophysics before any drilling and sampling. 

While clearing brush for the geophysics work, a distinct semi-circular berm was discovered 

north of the end of the access road leading to the site. The berm is clearly artificial, and 

encloses an area measurin g about 140x180 feet. Inside the berm the land is fairly flat; outside, 

the topography slopes away at a moderate angle. No partially buried debris is visible at the 

surface in the area, and none was encountered in post-geophysical drilling. Reexamination of 

a January 1976 air photo showed the berm and surrounding trees; a 1971 photo shows hints of 

the berm, although the small scale of the print makes it difficult to outline precisely. 
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The engineered nature of the berm suggests that it could have been the reputed disposal area. 

George Robinson, the former director of the base’s Environmental Division, identified this area 

as being the disposal area during a field trip to the site (Phil Coop, personal communication, 

1994). 

Outside the bermed area, the soil has been d&tubed in some areas and some steel cables are 

observed partially buried. 

Three monitoring wells were installed in the fluvial deposits during the ConfirmationIVeritication 

Study in 1985. No volatile organic compounds or cyanide were identified in sediment samples, 

and no metals exceeded U.S. Environmental Protection Agency (USEPA) standards for drinking 

water except chromium, identified at 0.077 milligrams per kilogram (mg/kg) in monitoring 

well GM-11 (G&M, 1985). No soil was tested. In addition, no landfill-like waste was reported 

during drilling, and none has been reported at the surface. 

2.3 Site Geology 

NSA Memphis is east of the axis of the Mississippi embayment, which locally has a gentle 

southwesterly dip. The stratigraphy includes roughly 1,000 meters of unconsolidated and 

semi-consolidated sediments overlying Paleozoic bedrock (Parks, 1990). The surface unit at 

SWMU 8 is loess, underlain sequentially by fluvial deposits, a silt and clay unit known as the 

Cockfield Formation, and a tight clay known as the Cook Mountain Formation. The 

Cook Mountain, and to a lesser degree the Co&field, form an aquitard which regionally protects 

the primary drinking water aquifer in the underlying Memphis Sand. 

Shallow water-bearing zones are found in the loess and fluvial deposits. Groundwater flow in 

these surficial units is strongly controlled by local topography. Because SWMU 8 sits atop a 

ridge, near-surface groundwater flows radially away from the site. 
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3.0 FREQUENCY DOMAIN ELECTROMAGNETICS 

3.1 Description of FDEM 

FDEM was used to map buried drums, tanks, utility lines, old trenches, construction rubble, 

extent of landfills, etc. Many FDJZM studies, including the present one, use the EM-31 

instrument manufactured by Geonics, Ltd., which consists of a 2-meter long boom with a 

transmitting antenna at one end and a receiving antenna at the other. The transmitting antenna 

is energized by a current pulse, which propagates an electromagnetic field into the ground. As 

the field encounters electrically responsive materials in the ground, the signal received by the 

receiving antenna at the surface is distorted. These distortions can then be interpreted to develop 

a graphical image of the subsurface. 

The EM-31 can penetrate to 6 meters below ground surface. It is primarily a profiling device 

and does not yield detailed vertical resolution, although it can perform limited sounding by 

varying the instrument height and dipole orientation. Resolution in plan view is often to within 

a meter or so. Signals sensed by the instrument’s electronics are sent to a field data recorder, 

then downloaded to a separate computer for processing and plotting. 

Two parameters are measured: conductivity and in-phase. Conductivity is a measurement of 

how well the earth conducts electrical current. Dry materials yield low conductivities, while wet 

materials yield high conductivities. Saturated clays are particularly conductive. When present, 

buried metals may also increase the effective conductivity. Conductivity data have units of 

milliSiemens per meter (mS/m). 

The in-phase component is a ratio of the secondary to primary field strengths. The in-phase 

component is primarily sensitive to metals, not soil moisture. Nominally it is nearly zero in the 

absence of metals. It can be negative or positive over metallic objects, depending on the relative 

geometries of the conductor and insttument. In-phase has units of parts per thousand (ppt) of 

the secondary field strength. 
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3.2 Quality Assurance Procedures 

Various effects from instrument electronics and logistical practices can be observed in FDEM 

data. Field tests at carefully selected base stations are routinely made for each of these effects 

to determine their impact on the interpretation. 

Insmnt Calibration - Equipment was calibrated at the base station according to the 

manufacturer’s instructions every morning before data acquisition. Although an absolute 

calibration is done at the factory, the field calibrations ensure that the instrument is functioning 

at the expected level of accuracy and precision. 

Short-Tern Data Precision - Data are repeated frequently at the base station to monitor data 

precision. Periodically during data acquisition, the instrument is returned to the base station for 

a burst of 10 successive measurements, or, alternatively, for a remeasurement of 10 consecutive 

stations along a predetermined line. The short-term precision, due primarily to instrument noise, 

is estimated from a statistical analysis of the base station burst measurements. This determines 

the best precision one can expect from the instrument, and can be compared to the precision 

needed to detect the target. 

Long-Tern Precision - This is primarily controlled by instrument drift, which occurs because 

of slight response changes over time in the instrument’s electronics. Drift is always much 

greater than the short-term precision. However, since it occurs slowly with respect to data 

collection, recognition of small anomalies is not compromised. Instead, drift contributes a subtle 

regional gradient to the data set which can be readily recognized. 

-- 

Drift is monitored by returning frequently to the base station for repeat measurements. Drift 

curves presented in this report have their minimum and maximum vertical scales set to represent 

f 10% of the conductivity value and f 1 ppt of in-phase, considered to “high drift” bounds with 

respect to the types of targets sought at a landfti. While it is possible to do a first-order 
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correction for drift, this time-consumin g process is seldom beneficial to the interpretation, and 

thus is not done except in extreme cases. 

Spatial Aliasing - Aliasing is an undersampling effect when the data density is too sparse to 

reliably detect small targets in the presence of noise. To avoid aliasing, the targets for each site 

were carefully identified and a minimum practical target size was determined. The grid spacing 

was then chosen to resolve the minimum target size. At SWMU 8, a 10x10-foot grid was 

considered adequate for the various targets. 

Instmnent Response TimellVonreciprocity Effects - On large-scale surveys, the instrument is 

usually advanced at a rapid rate along predetermined lines, and in many cases the work will 

proceed up one line and down the next, reversing the relative antenna directions. This pmcedure 

causes slight distortions in the plan-view data plots for two reasons. First, the instrument has 

a short time delay, so that there is a small shift between the point where the data are recorded 

and where a true value is recorded. Second, there is also a shift in plot position depending on 

whether the antenna is pointed one way or the other (a nonreciprocity effect). These two factors 

tend to artificially shift an anomaly in the direction of travel. The problem can be recognized 

as a wavy pattern in a linear anomaly due to a pipe or similar feature. Such effects do not 

significantly impact the interpretation, but must be recognized when viewing the plan plots. 

4.0 SWMU 8 GEOPHYSICAL SURVEY 

4.1 F’DEM Implementation 

To prepare for the geophysics work, the site was cleared of brush and a 100x100-foot grid was 

surveyed, using monitoring well GM-12 as a reference. The grid node coordinates were not 

available during the geophysics work, so the nodes were assigned an arbitrarily selected 

coordinate system. The arbitrary coordinates have been preserved throughout this report, but 

may be converted to true state plane coordinates by a simple translation: add +815,225 in 
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casting and +3%,569 in northing. This translation is only approximate but is sufficiently 

accurate to locate the FDEM grid on the present NSA Memphis base map. 

Work was done in three phases. Phase I involved a 10x10-foot data grid, obtaining conductivity 

and in-phase data with a vertical dipole configuration. Phase 1 covered a large area surrounding 

the berm and extending to bounding treelines, the runway easement, and farmed fields. The 

work started with detail gridding in the central part of the site. When no large anomalies were 

encountered, a coarse 50x100-foot screening grid was run over the whole site to try to focus 

additional detail work. East-west and north-south lines were involved in this procedure; antenna 

orientation was determined by line orientation. When this also showed no anomalies, the 

coarsely gridded area was detailed with the 10x10-foot spacing to ensure smaller features had 

not been missed. This, too, did not produce an anomaly that could be attributed to buried 

material. 

The decision was then made to confirm the results with a high-precision test over the bermed 

area, referred to in this report as Phare 2. Data were obtained in a 50x200-foot zone over the 

suspected fti area and off its east and west edges. A 10x10-foot grid was run using the 

vertical-dipole configuration with both east and north orientations. Several stringent quality 

control measures were employed to increase the sensitivity of this test, as outlined below. 

Finally, in Phase 3, areas selected for direct-push investigation were detailed with geophysics 

to help focus sampling outside the landfilled area. Data were obtained at 5-foot intervals 

surrounding each push point, using vertical dipoles and a single orientation. 

4.2 Quality Control 

Two quality control methods were employed at SWMU 8. For all three phases of work, a 

baseline (line lOOOE, stations 1000 to 1100) was occupied at the start and end of data 

acquisition, and periodically during the day. During Phase 2 work, a secondary base station was 
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established at station 9OOEI13OON. A burst of 10 rapid measurements was made before each 

line and at the end of Phase 2 acquisition. 

Short-Tern Precision was evaluated during Phase 2 acquisition by averaging the standard 

deviations for each of the six secondary base ties and adding the standard deviation of the 

standard deviation. This gives the short-term precision envelope within which most individual 

measurements will fall. The results are f0.081 mS/m for conductivity, and kO.016 ppt for 

in-phase. These are relatively good numbers for EM-31 production work and are far smaller 

than the typical anomalies expected over a landfill. 

Long-Term Precision is primarily controlled by instrument drift. Drift curves for Phase 1 and 

Phase 2 acquisition are shown in Figure 1. Erratic changes are observed, probably because of 

instrument jostling over the rough terrain, but all data fall well within the acceptable bounds. 

Note that the starting levels for conductivity and in-phase change from day to day, despite 

careful calibration and zero-leveling procedures. The magnitude of drift is certainly large 

enough to be noticed in plan-view plots, as will be observed subsequently. However, the largest 

daily drifts are 1.09 mS/m, or 6.5 percent of the measured value (taken to be 16.7 mS/m) for 

conductivity and 0.6 ppt in-phase. In contrast, disturbed soil typically gives an anomaly of 

20 percent or more in the conductivity parameter; buried metals produce significantly larger 

responses in conductivity as well as in-phase responses often exceeding 10 ppt. Hence, 

instrument drift is far less than the expected anomaly from landfilling, and does not degrade the 

interpretability of the data. Consequently, no drift correction has been applied to the data. 

Spatial Abasing - Moderate aliasing effects in a 10x10-foot grid are expected to be present in 

searching for small, individual pieces of buried debris but not for identifying a large disposal 

area. 
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summa?y - The SWMU 8 data have a sufficient degree of precision to identify the disposal 

area, if it has an electrical signature. 

4.3 Data Presentation 

Phase 1 (Main Gridding) - Figures 2 and 3 show the FDEM conductivity and in-phase data, 

respectively. Positive anomalies are warm in color, and negative ones cool, as indicated by the 

color scale bar to the right of each plot. 

Before proceeding to the interpretation, several features in the plots must be explained. As 

noted in Section 4.1, the data were obtained on widely separated lines and then key areas were 

infiied, resulting in a spidery appearance to the plots. In addition, the in-filling work was done 

in widely separated time periods, during which drift occurred. This creates sudden drift jumps 

between some lines, producing a waffle-like pattern to the plots. For example, the vertical strip 

of darker green on line 105OE in the conductivity plot is not a real feature but a drift artifact. 

The small amplitude of these artifacts scarcely affects the interpretation, but is something to bear 

in mind when looking at the data. 

Figure 2 shows that conductive features are strongly associated with low-lying, wet areas (the 

clear overlay shows the topography). Both high- and low-conductivity anomalies, together with 

in-phase anomalies, are associated with occasional culture observed at the surface, indicated as 

black rectangles or open circles labeled “junk.” The observed culture includes steel cables, a 

metal sign, a culvert, and a few pieces of metal debris - none of which suggests a disposal 

area. 

No clearly defiraed conductivity or in-phase anomaly delineates the bermed area. Conductivities 

increase to the west, but this increase is attributed to the lower elevations in that direction. In 

any case, higher conductivities outside a fill area is the opposite of what one expects, based on 

experience. Increased conductivities also persist along an irregular southeast-trending line south 
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of the bermed area, for which there is no topographic explanation. However, its general 

appearance and amplitude are not inconsistent with other local anomalies in the area. A 

walkover of this area identified no culture or other sign of disturbance. Tbe anomalies are 

strongly emphasized in the colors selected for the plot, but in fact represent a 15 percent change 

from background - hardly an overwhelming effect. 

The only clearly defined local anomalies are associated with known metal culture. 

Figure 3 shows the m-phase data. Vertical color banding due to instrument drift is clearer in 

these data due to the choice of color scaling. The only significant anomalies are those associated 

with known metal culture. In particular, note the absence of any anomalies not attributable to 

culture around the bermed area or in the conductive area south of it. Nowhere in the data might 

one interpret a broad zone of significant buried metal. 

Phase 2: Detail Gridding of Benned Area - The Phase 1 work showed that any electrical 

signature over the bermed area is, at best, subtle. To cordirm the Phase 1 results, high-precision 

data were collected in the Phase 2 grid (Figure 4). 

Figure 5 shows six sets of data: conductivity and in-phase for the two dipole orientations, and 

anisotropy of conductivity and in-phase. Anisotropy is defined as the difference between data 

obtained with the east-facing antenna boom and a north-facing boom. Local, linear buried 

features will show nonzero anisotropy, while broader features will show zeros (except at their 

edges). The anisotropy plots are drift-free since the drift common to each set of orthogonal 

measurements is removed by taking the difference. 

Conductivity shows a change at the berm (roughly at &WE) which is more clearly seen here than 

in Phase 1 data because of the color enhancement in this particular plot. More conductive values 

found outside the berm are attributed to topographic effects (downslope data being closer 
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Fig. 4. Location of the Phase 2 detail grid (gray). 



$ _-____------_-------- 
; 

-7mi BOW 820E HOE 880E 8BOE WOE 920E 910E 95OE 9K’E lOODE IWOE 
B 

ANISOTROPY OF CONDUCTIVITY (E-N), Detailed Grid 
SW” c (cmetwy M.r,sd) - N*F U.mpM* 

EnSota,*llan L Ho*holl 

Fig. 5. Phase 2 detail grid aixta. Conductivity data have a color scale ranging from 10 mS/m 
(blue) to 20 mS/m @urple); phase has a scale from -5ppt (blue) to +5ppt @urple). Anisotropy 
data, which are the difference in measurements at the two orientations, have color scales of -5 
to +5 for both parameters. The berm is at about 850 E. 



Tdnical Memorandwn 
Grophysia FDEM) Invcrtigah’on as SWAN 8 

NS.4 Memphis 
Notier 19% 

to the water table). Just east of the berm a subtle zone of lower conductivity might be aligned 

with the berm. However, this and other features within the bermed area are very subtle. 

Certainly the eastern edge of the bermed area is not at all defined by the conductivity data. 

As in Phase 1, the Phase 2 in-phase data show no significant change corresponding to the 

bermed area. At this level of data precision and color display, even relatively minor metal 

content (say, small pieces of rebar, scrap aluminum, etc.) should have shown up in these data. 

The anisotropy plots have a very narrow color range which near the level of inherent instrument 

noise. Semicoherent patterns in these plots bear little relation to the bermed area. No linear 

features of the type expected over buried two-dimensional objects are observed, although there 

are hints of a north-south grain to the patterns. Instead, the random anomaly patterns are 

probably the result of subtle, very local, and probably near-surface variations in soil electrical 

properties, possibly related to the methods of leveling the bermed area. 

Phase 3: Detail Grids - All nine detail grids showed low-amplitude responses consistent with 

minimally disturbed areas, and consistent with the larger grid of Phase 1. 

4.4 Interpretation 

The data suggest minimal to nonexistent soil disturbance and virtually no metal content within 

the bermed area or anywhere within the area of data coverage. A narrow zone of possible soil 

disturbance but no metal content is suggested south of the bermed area, but this could be related 

to natural conductivity variations at the surface. 

The lack of a geophysical response has three possible explanations. First, it is possible that the 

area was not used for signiticant landfilling or dumping. This is supported by several findings: 
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l no buried waste has been encountered in drilling 9 monitoring wells and 11 direct push 

borings done at the site to date. 

0 no significant contaminants have been found in soil or groundwater at the site. 

l no landfill waste has ever been noted in extensive site walkovers or brush clearing. 

The second possibility is that non-metallic waste is present but subsequent compaction has 

equalized any soil-moisture contrast between fill and indigenous sediments, resulting in no 

conductivity contrast. The findings just noted tend to reduce the likelihood of this possibility. 

Third, it is possible that the landfill is somewhere else, outside the studied area. This is unlikely 

because of direct air-photo information and the testimony of eyewitnesses. 

Based on the available data, it is likely that SWMU 8 is not a significant disposal area and does 

not present an environmental hazard. 

=* 

In addition, no small, local anomalies attributable to buried objects were identified in the data. 

If any cylinders were buried at the site as suggested, they were not observed with the 

geophysics. Such objects could have been overlooked if they are small and’ deeply buried, but 

large surficial objects should have been detected. 
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DPT Screening and Geophysical Survey SummarieS 



ASSEMBLY A 
DP’T SURVEY SUMMARY 

The Direct Push Technology (DPT) survey for Assembly A solid waste management units 
(SWMUs) was conducted between Monday, November 14, and Wednesday, December 21, 1995. 
Soil and groundwater samples collected at each SWMU were analyzed at a mobile laboratory 
set up by the DPT subcontractor. The samples were analyzed according to U.S. Environmental 
Protection Agency (USEPA) Method 8021 (halogenated and aromatic volatile organic compounds 
[WCs]) using a gas chromatograph with an electrolytic conductivity detector and a 
photoionization detector (GCELCD/PID). The ELCD, also known as a Hall detector, was 
selected to improve our ability to detect halogenated volatile compounds (e.g., chlorinated 
solvents such as trichloroethene), while the PID was selected because of its ability to identify 
volatile petroleum constituents (e.g., the aromatic compounds benzene, toluene, ethylbenzene, 
and xylene) . 

At least 25% of the samples collected were split and sent to an offsite laboratory for 
confirmatory VOC analysis using EPA Method 8240. This method requires the use of a GC 
with mass spectrometer (MS). CC/MS methods are generally more accurate for compound 
identification, but less accurate (than GC with a detector other than an MS) for determining the 
concentrations of the identified compounds. 

Reasons for selecting VOC analysis as the field screening analytical method include: 

l It is a good “indicator” method. Many wastes that require other methods for detection 
(e.g., metals or PCBs) are often contained in petroleum roducts that have volatile 
constituents. Thus, detection of VOCs indicates that a $ aste release has possibly 
occurred, and further investigation may be necessary. 

l Though the required laboratory equipment is sophisticated, the amount of equipment 
needed and sample preparation are fairly minimal. 

l Test results can be obtained within hours, which facilitates quick decision-making and 
sampling strategy development. 

l Chlorinated solvents can be detected. These are primary contaminants of concern 
because they are often “sinkers” tbat can threaten groundwater supplies and many of 
them are carcinogens. 

The sampling strategy was essentially the same for all SWMUs, but was often modified based 
on site-specific conditions. An attempt was made at each SWMU to collect the following 
samples: 

l Shallow soil from the unsaturated zone in the loess (usually less than 13 feet below land 
surface [bls]) . 



l Shallow groundwater from the loess (typically at 13 feet bls or a little deeper). If the 
formation was too tight to yield water, a soil sample was usually collected. 
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l Intermediate groundwater from the loess (typically about 25 feet bls). If groundwater 
could not be obtained, soil samples were usually collected. 

l Deeper groundwater from the top of the fluvial deposits (typically around 40 feet bls). 
The fluvial deposits are much more permeable than the loess. Therefore, they yield 
more water than the loess and also provide less resistance to lateral migration of 
contaminants. The top of the fluvial deposits was also the maximum depth of penetration 
for the DPT rig due to the type of material (sand and gravel) that makes up the 
formation. 

All samples at SWMUs 1 (Fire Department Drill Area), 8 (Cemetery Disposal Area), and 60 
(Northside Landfill) were below detection limits (BDL). At SWMU 3, all samples were BDL 
except one shallow (17 feet bls) methylene chloride hit in groundwater that was resampled and 
reported as BDL the second time. 

At SWMU 5 (Aircraft Fire Fighting Training Facility), no solvents were detected. As expected, 
petroleum constituents were detected in shallow soil and groundwater in areas of known 
contamination (from previous investigations). Shallow soil near the old fire extinguisher pits 
was heavily contaminated. 

At SWMU 7 (N-126 Plating Shop Dry Well), groundwater contamination by chlorinated solvents 
was detected by field analyses in the mobile laboratory and confirmed by GC/MS analyses 
performed in an offsite laboratory. The contamination was detected at depths of 36 to 42 feet 
and ranged from 5.4 parts per billion (ppb) cis- 1,2dichloroethene to 320 ppb 1,l dichloroethane . 
The source of the contamination is believed to be a grassy area south of the dry well where used 
solvents were reportedly poured directly onto the ground. Groundwater contamination (6 ppb 
1 , 1-dichloroethane and 2.6 ppb triclrloroethene) was detected adjacent to Production Weir No. 
1 at 43 feet; however, water samples collected from the production well, which is screened. at 
523 feet, were not contaminated. 



SWMU 8 - Cemetery Disposal Area 

Background 
SWMU 8 is an inactive waste disposal area in the northern portion of NAS Memphis, 
immediately west of the departure end of Runway 04. This 5 to 8-acre area was reportedly used 
for solid and hazardous waste disposal from 1965 to 1980. According to Navy personnel, 
wastes disposed of included several canisters of ethylene oxide, metallic scrap, waste chemicals, 
waste oil, cleaning solutions, transformers, and capacitors. The wastes were reportedly buried 
8 feet below the original ground surface. 

An EM-31 geophysical survey was conducted at SWMU 8 in November to search for disposal 
area boundaries and assist in planning DPT sampling locations. Brush cleared in preparation 
for the geophysics survey identified a betmed, flat area which may be the first evidence of the 
exact location of the disposal area. The geophysical data showed no indication of major soil 
disturbance or of buried metals throughout the SWMU 8 area, including the bermed area. Based 
on the geophysics data, it does not appear that the area was a major disposal site. 

Soil and groundwater samples were collected at the 11 locations shown in Figure 5 and also 
from monitoring well GM-l 1. Monitoring wells GM-10 and GM-12 were dry and could not be 
sampled. The attached table provides the sample depths and types (i.e., soil or water) for 
SWMU 8. All sample results were BDL. The depths for the groundwater samples listed in the 
attached table are shallower than those at the other Assembly A SWMUs. This is because the 
loess is thinner (less than 20 feet thick) at SWMU 8 than at locations farther south on NAS 
Memphis. 

. 
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NAS Mempbis RFI 



NAS Memphis RFI 
DPT Survey Results 

Production WelIs 

Sample 
Location 

Sample ID soil 
or 

Water 

DePh 
(ft. bls) 

Compound Detected/Concentration 

Production MSPWl W ** NONE 
Well No. 1 

Production MSPW2 
I I 

W ** 

I 
NONE 

Well No. 2 

NAS Memphis RFI 
DPT Suxvey Results 

Quality Control Samples 

Sample 
I 

Sample ID 
I 

Sample Type Compound 
Location DetectedKoncentratia 

1 3FOlOO Field blank of 
deionized/organic free water 

NONE 

1 5EOlOO 

1 7EOloo 

2 7Eo200 

1 7FOlOO 

Equipment rinsate blank 

Equipment rinsate blank 

Equipment rinsate blank 

Field blank of 
deionized/organic free water 

NONE 

NONE 

NONE 

NONE 

Equipment rinsate blank 



DATALCPJ NSA MEMPHIS RF1 Page: 1 

06/M/96 SWMU 8 Cemetery Disposal Area lime: 09:20 

DPT Split Samples 

:nw,:: ::... :: ,:,,,, ., " ,: WM'LE ID -------a 008.S-OGO2-13 008-S-0G05-22 008~s-0609-11 OOtl-G-OHW-!jS 008-G-HOOi-29 008-G-H003-30 . . . . . . . . : . ,. ; ". IIRICIUL ID C----B 008SOGO213 OO8s0GO!522 DwnG0911 008GOH0955 008GH00109 oO8wOO33o . .'.. W SAH'LE ID ---> 113951 113952 '...'... ,',,. ,( ,, . . 114053 114054 : ll3953 113954 
. . . . : ., -.. ,, ID FMIl REIWRT --B 8SGO213 8560522 8SG0911 8~110955 I I:. f&MO129 8Gmb330 > :, . . 

~';::..":.'~ "" 8M'l.E DATE -----, l2/06/94 l2/07/94 l2/08/94 l2/O8/94 12106194 : l2/06/94 >:...:... . . ',,, . . .:..:..::.:. .i:. : ;;: ..,..: . . . . .: " " DATE AIIAbTZB ---* l2/O9/94 12/W/94 12/13/94 12/13/94 .:.' '. 12/14/w 12/12/94 
. . . . . . . . . . . . . . . .".. MTRIX +-------r-B Soil SOil . . . . . . . . . . . . . . . . :: : :;,;‘, ,: . soil Soi L Soil sot 1 

U)lT$ *,,, ..--..--- > l&/KG ‘... :. 
! A UO/KG A UG/KG A UG/KG ‘A W/KG A lJO/fG A 

:.j y.j::. .:j:.j . . . . . ‘::;y:cAs f pbr*tCr ‘j,j. ;. : ;, ‘?. FDl271 VA1 FDl271 ,,,, VAL ft8f: ': VAL 1283 ~ ::. -VAL' FD127j '. ": 'VAL . . FDlZi'l VAL ,, .:...: 

N-87-3 Chlorathane 13. IJ 12. u 12. u 10. u 10. IJ 10. u 
A: 74+3-$ Brmiharvs 13. u 12. u i2. u 10. u 10. u 10. u 

75-01-4 Vinyl chloride 13. u 12. u !2. u 10. u 10. u 10. u 
A;; .' fi-QO-3 ~lo&th~ 13. u 12. u 12. u 10. u 10. u 10. u 

p-09-2 Methylene chloride 13. u 12. u 12. u 10. u 1. J 10. u 
:;j;: @*&.j ACCfpna ,. : 13. u 12. u 12. u 23. 38. 23. 

75-15-O Carbon djylfide 13. u 12. u 12. u 10. u 1. J 10. u 
:;I,; .75*25-4 1;1-Dichikrocihtm 13. u 12. u :' 12. u 10. 'U >" 10. u 10. u 

75-34-g !,I-Dichloraethw 13. u 12. u 12. u 10. u 10. u 10. u 
li$.::~Si0-59-0 l,L-(Ikhhloroethene (total) 13. u 12. u 'y:,. 12. ,, u 10. '1 U',..,, ;: 10. u 10. u 

67-M-3 Chlorofom 13. 12. u U 10. u U U 
$:j:' l~?-i%-Z i~,2-Dl&loroqtham 13.. ii 12. u ,:..: ::: ', u 10. u ': '.. :;: iJ 1':: u 
,, n-e-$ 2-B@me (FK) 13. u 12. u 12. u io. 10. u 

i:i&: 71-55-6 1,i ;l-Tiichloroethatw 13. u 12. u .:',.,' 12. u 1;: ,, ; ;j '. '. lo..: : i 10. u 
56-23-5 @rbop tctrachlorida 13. u 12. u 12. u 1p. 10. 10. u 

;$;:j; @qt.4 &&Jl&iorrrrath& 13. u 12. u :’ 12. u 10. .; :;:;. : jo. :’ :: 10. u 
78;!7-5 l,?-D~c~loropropane 13. u 12. u U 10. U 10. u 

~~$!0&01-5 ~iwlr3-01c~~oropppene 13. u 12. u ,;, :;.,i:: u 10. :. ,." :., ., ::: : p 10. u 
F-o!-+ lrichloroethcm 13. u 12. u U 10. u .' io. u 10. u 

;:i"j::y'l?+~l ,jb&g&(a&,+th~ 13. u 12. u ,;: ::: u 10. .u .. .:, 10.'. IJ 10. u 
79-W-g !,!,?-~richloroethane 13. u 12. u 12. u 10. U U 10. u 

pi$.’ ‘)j-433 8m# : 13. u 12. : u ;: :' 12. u 
. 

10. u ',. 1:: u 10. u 
1006!-02-6 tram-1,3-Dichloropropene 13. u 12. u 12. u 10. u 10. u 10. u 

:::::::::, Lfi"a*i @&jfotlj 13. u 12. u 12. u 10. u 10. u 10. u 
,, !08-10-r 4-ktllyl-2-yltMom (HI8K) 13. u U 12. u 10. u 10. u 
:; 5?!3i-6 2-tkKlWlOWj 13. u ::: u .:.: 12. u 10. u 

;;I.:. ; 
10. u 

127-18-1 ~ctrachloroethene 13. u U 12. u 10. u 10. 10. u 
::k:j ',79-U-3 1,1,2,2-Tctrrcliloroathane 13. u ::: u 12. u 10. u 10. u" 10. u 
,, 108-88-3 TOl+lle 13. u 12. u U 10. u 10. u 10. u 
:I ,: iiliboir-7 Ch!orobetuene 13. u 12. u .,, ; ::: u 10. U 10. u 10. u 

!OD-41-f Ethylbqzqe 13. u 12. u 12. u 10. u 10. u 10. u 
.:',::;:, jo&42.5 $t;iiw#'.: '. ', : !S. u 1 ','I& u . . . . : ".I 12. u 10. u 10. u 10. u 

1330-20-7 Xylem (Total) 13. 'U 12. u 12. u 10. U 10. u 10. U 

*** Validation Complete l ** 
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EnSafe/AI/en 6; Hoshall Log of Monitoring Well 08MWOlF 

GEOLOGIC OESUUPTIOIJ WELL DIAGRAM 

contdna smldl Iron- ranganese noduks, moist 

SPt mderate yclonlsh brown; conteins some 
qavelr from w-20’. 

Sam as above ulth gravels Increasing In size 
and slightly less silt end day. 



EnSafe/Allen 63 Hoshall Log of Monitoring Well 08MWOlF I 

‘ak - 

5! 

ii - 

rid - 

f 
!i - 

z 
i 

P 

J - 

!!I 
El 
ii - 
CL 

fxaoac CBCRIPTICN 

clay. silty, soft, mottled very pale orange to 
vale yenoulsh orange. 

Sand, IamhateQ mottled very v&e orange to 
redlur reddish orange. At 48.6, chmge to 
dusky yellowish orange fine sand with sitt. 

End of boring at 50’. 

BG - Backgound (11 VIMI) 

WELL DIA(jRAM 
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EnSafe/Allen 6; Hoshall Log of Monitoring Well 08MW02F 

~aoac CSCRIPTICN WELL DIAGRAM 

Silt. ydowish brown to moderate kouh W-22’) 



EnSafe/Allen dt Hoshall Log of Monitoring Well 08MW03F 1 

‘kd - 
9 
3 - 
1 

2 

3 

4 

5 

8 

7 

8 

0 

ml - 

B 
!i - 
DO 

I25 

12s 

IO0 

Jrl - 

B 
Is - 

BG 

BG 

80 

BG 

BG 

BG 

BG 

BG 

d - 

!!I 
d - 

ML 

GM 

- 

fxamc ESXPTICN 

silt, yenowlsh brown streaked w/ yetlowish gray. 
Moist at 12’. 

SOt yellowish brown to moderate brown. W-22’) 

Sand, silty with gravels et 24’; yeNouish brown, 
very my. 

sand, fine to coarse. snty with day, fine. gravel 
Increasing towerds the bottom, dark yellowish 
orange, wet. (2ti’-30’) 

Same as above except there Is an increase In 
clay content with pertid cementatloh W-32’) 

End of boring at 32’. 

BG - Backgound il.1 m&n) 

- 
7 b 
4 

WELL DIAGRAM 
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EnSafe/Allen 61 Hoshall Log of Monitoring Well 08MW04F 

Slit yekukh brown to yekwlsh gray. mottled. 

Sit moderate konn. 

dark yelowlsh orange, mold. &OS-34’) 



EnSafe/Allen 6; Hoshall Log of Monitoring Well 08MWOlS 
I 

9 

5 - 

1 

2 

3 

4 

t x - 

so 

no 

70 

I40 

GEaoGIc cscwnm 

slit, yelkwkh bfowh mottled yellowish fray; 
contains seal Iron- nanganetc rWduk% lrdtt 
from W-15’. 

SIN, moderate yellowish brown; contains SOM 
gravels from W-20’. 

End of boring at 20’. Wonitorlng ml cbsed h 
vkce on 3/07/05 due to the absence of 
groundwater. Wdl was dosed by &Rihg out the 
wdl and grouting ug the remain&J borehok. 



EnSafe/Allen 6; Hoshall Log of Monitoring Well 08MW02S 

Eaom ESCFUPTION HELL DIAGRAM 

Silt, yellowish brown to moderate brown. W-22’) 



EnSafe/Allen 6; Hoshall I Log of Monitoring Well 08MW03S I 

lo- 

15- 

20- 

25- 

30- 

35- 

40- 

ii! t i - 
r;t 
ii - 
1 

2 

3 

4 

5 

8 

- 

5 
E b?. - 

KJO 

125 

12.t 

00 

00 

00 

ii! - 

BG 

! 
d - 

ML 

Silt. yellowish brown streaked w/ yellowlrh gray. 
Moist at 12’. 

Silt, yellowish brown to moderate brown. W-22’) 

End of boring at 20’. 

WELL DIAGRAM 

P8ge lof I 



. GERACHTY 8 MILLER, INC. . . 

- 

. 
WELL LOG 

SAMPLE DESCRlPtlON 

-. 

w-&o 

30- *33 
. 

33- YO’ 



. GERAGHTY 6 MILLER, INC. . 

WELL LOG 

WELL NUMBER: (GM- ‘\ DRILLING METHOD: &LA-‘&- -*G/ 

SAMPLE DESCRIBED BY :D- SAMPLING METHOD: *+ zpa @+s 

SAMPLE DESCRlPTlON 

. 



. . . . %ERACHTY 8 MILLERJNC. 

WELLLOG 

LOCATION: Caeb~ Sik DRILLING CONTRACTOR: b.Tr*+ (b 

WELL NUMBER: 6*- * It ORILLINC METHOD: &CA da= rvcv 

SAMPLE DESCRIBED BY: g= /cJQ G SAMPLlNG METHOD: 30-k isp b;qk% 

. 

! 

. 



LITHOLOGXC LOG FOR MONITOR WELL GM-9 

Descri;;ion 

' No Sample . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Clay, pliable, green ...................... 

Clay, deqse, hard, green-brown ............ 

Clay, dense, hard, amber .................. 

Clay, dense, hard, marbled green and 
amber ..................................... 

Clay I medium pack, slightly sandy, amber . . 

Sakd, medium grain, clayey, orange...-; .... 

Sand, medium to fine-grain, slightly 
clw=y . orange-yellow ..................... 

Sand, medium to fine-grain, tan to 
orang'e .................................... 

LITHOLOGIC LOG FOR MONITOR 

Description 

Clay, pliable, medium pack, brown ......... 

Clay, pliable, loose pack, brown .......... 

Clay, pliable, loose pack, gravelly, 
brown ..................................... 

Sand, medium grain, clayey, gravelly, 
orange .................................... 

Sand, medium grain, clayey, orange ........ 

Clay, firm, dense pack, orange-yellow ..... 

Clay, firm, dense pack, slightly gravelly, 
gray ...................................... 

Clay . . sandy, fine-grain, dense pack, gray. 

Clay, gravelly, medium pack, gray.. ....... 

Depth 
' cl. IL* ) 

0 - 14.0 

14,0 - 17.0 

17.0 - 18.0 

18.0 - 19.0 

19.0 - 24.0 

24.0 -- 34.0 

'34.0 -- 33.0. 

39.0 - 44.0 

44.0 - 49,o 

WELL GM-10 

Depth 
.(ft) 

0 - 10.0 

10.0 - 20.0 

20.0 - 25.0 

25.0 - 30.0 

30.0 - 33.0 

33.0 - 40.0 

40.0 - 43.0 

43.0 - 52.0 

52.0 - 53.0 

=d 

Thickness 
(ft) 

14.0 

3.0 

1.0 

1.0 

5.0 

10.0 

5.0 - - 

5.0 

5.0 

=* 

Thickness 
(ft) 

10.0 

10.0 

5.0 

5.0 

3.0 

7.0 

3.0 

9.0 

1.0 

w 



i 

I 
\ LITHOLOGIC LOG FOR-MONITOR 

L 

Description 
_- 

1. Clay, pliable, medium pack, brown . . . . . . . . . 

Clay, pliable, 1oos.e pack, brown . . . . . . . . . . 

. . LITHOLOGIC LOG FOR MONITOR 

Description 
Depth 

(ft) 

Clay, pliable, medium pack, brown......... 

Cl?. . , r?.lrk, sljc>:t:-*- W * 

0 - 17.0 

. 

_-- .” . 

s. -* -.u) 
1-., :- ,9 

.I 

=gT- - . . . . . . . - 1 -*-,I 

Clay, pliable, medium pack, very gravelly. 22.0 - 24.0 

WELL GM-11 

Depth 
(ft) 

0 - 12.0 

12.0 - 30.0 

WELL GM-12 

Clay, sandy, medium grain, gravelly, 
orange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.0 - 28.0 

. ) 1 
i 

. 

Thickness 
(ft1 

12.0 

18.0 

Thickness 
(ftz) 

17.0 

5.0 

2.0 

4.0 

, 

- 

. - 

. . . 
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Appendix D 

Geophysical Logs 
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Appendix E 

FCB Soil Investigation Summary 



NSA MEMPHIS 
PCB SOIL INVESTIGATION SUMMARY 

In response to a Base Realignment and Closure (BRAC) Cleanup Team (BCT) request, seven 

areas suspected of having received polychlorinated biphenyl (PCB)-contaminated soil were 

investigated to confirm whether PCBs were present above 1 part per million @pm). Disposal 

records indicated contaminated soil excavated during the cleanup of a former transformer storage 

area contained elevated concentrations. However, the reported excavation should have yielded 

significantly more soil than that accounted for in associated hazardous waste manifests. The 

excavated soil that is unaccounted for was anonymously reported as having been disposed of at 

various locations across the base. Based on oral descriptions and reconnaissance of the potential 

disposal locations by the BCT, seven areas were identified and sampled. Figures 1 through 5 

identify the areas sampled. 

All areas sampled indicated the presence of soil disturbance and potential dumping of nonnative 

soil in the form of depressions, pits, and/or piles of soil. All piles of soil sampled during the 

investigation included construction debris in the form of concrete, asphalt, brick, and/or rebar. 

Additionally, all piles were close to roads accessible by vehicles. The samples are identified by 

a three-character prefm respective to the sample collection area. The following sample prefixes 

correspond to the seven suspected disposal areas: 

l 008 

0 002 

SWMU 8, Cemetery Disposal Area. 

Area 2, trash pile near former location of radio/receiver facility south of the 

northwest tip of secondary runway 14. 

Trash pile 1, south of SWMU 60. 

Trash pile 2, south of SWMU 60. 

1 



l DAK Ditch on the south side of Dakar Street Extended south of SWMU 60. 

YLI 

a CBT Trash pile on the north side of the dirt road that runs west out of the SeaBees 

complex. 

0 STP Area south of SWMU 36, former sewage treatment plant incinerator. 

All samples were collected across the zero to 12-inch interval, except for samples 008PCB0702 

through 008PCB1002,002PCB1102, and 002PCB1202, which were collected across the 12-&h 

to 24-&h interval. All samples were collected with a decontaminated stainless-steel hand auger, 

homogenized in a stainless-steel bowl, and placed in a clean, labeled sample container. The 

sample was then analyzed in the field for PCBs with the EnSys RISC’ Test System, an 

immunoassay kit with a 1 ppm detection level. Analysis consists of adding standards, samples, 

and color-change reagents to test tubes coated with a PCB-specific chemical. The concentration 

of PCBs in the sample is determined by comparing its color intensity with that of a standard. 

The PCB concentration is inversely proportional to color intensity; the lighter the color 

development of the sample, the higher the concentration of PCBs. The calorimetric 

measurement was made by comparing samples against a standard using a differential photometer. 

A sample color lighter than the standard would yield a negative photometer result, indicating the 

presence of PCBs; and, a sample color darker than the standard would yield a positive 

photometer result, indicating the absence of PCBs. To ensure proper operation of the kit, 

1 ppm, 5 ppm, and 10 ppm PCB standards in solution obtained from National Environmental 

Testing analytical laboratory in Bedford, Massachusetts, were analyzed according to the standard 

procedure. Each smndard indicated the presence of PCBs commensurate with its concentration, 

indicating proper operation. 

-4 

None of the samples collected from the suspected PCB-contaminated soil disposal areas indicated 

a PCB concentration above 1 ppm. Table 1 summa&es the immunoassay results of soil 

collected from the seven suspected disposal areas. 

2 
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Table 1 
Immunoassay Soil Screen& Results 

AOD 
collectedf 

OD Sample 

Sample Identlflcation Anaiyzed standards 1Ppm Interpretation 

hsdaTdb : .::..: : “. : l:~.,l*lo/% ‘:. 1 
New standard :“&J#j,,y...; .:: :..y..::;:- .: 

. . . ., 
.l ppm standard l/10/96 -0.42 > lppm 

5 ppm &&Ki : .. ::i.;;; ,~~;::l/p& .. ..YI:{ ,,.; ‘,: : :..:I.:..: > tpPm 
. . : 

l/lo/% 
Y. 

5 ppm standard (dup) > lppm 
1o ppm & . . :. .... \_ : : .,. . . . . . . ,. ., . . . . . . . . . . : : : : ;,,J/l#c& ,.. : ,. ;,,,:.:.:.“‘iil::i;l:i::~-,,:r-::”.rg,~;:: ..: .. 

,. :.. :: ,. : : : .‘j : : ,, . . :::.:,...: i.,:,: ‘:‘:.:. .: :. : j . : ;: :, .‘: :, ; ..,.i.‘, 
_. > 1 jJ& 

Standard l/10/% a.13 

~008PCBO101 :.: ,.... :.. . . . . . .: : . . .: : 

008PCBO201 MO/% +0.35 < 1 mm 

008PCBO301 
::y :::’ jlllo/&‘... :. ‘L’.: I’::.:..:::;,:I1:;:::-~i~.Ii:;:::::i.:iO‘~:.:;I. ;.: j:: :, 

:/ ; i..:.;: ,.._ . . . ,..;/ . . . . . . ::.:.:: ‘...j :.: 
< l&n’ 

l/10/% 

: : 

008PCBO401 +0.59 < lppm 

standard . . . . . . . . : : 

008PCBO50 1 11101% +0.64 < lppm 

008~~cBobQl 
..,’ .:; .; :.., 

008PCBO702 ‘i/10/% +0.15 < lppm 

008PcB1002 ” l/i&i 

.: . . . . i:~.~:,‘~,:~‘~::,.~~i,“.~‘~~,;“6:~,,::~,:l;:~Ij ~.y~:l;,:;(,’ ppm :,- : 
,, .:..... .:.i .::“:- 

+0.52 < lppm 
: .,. . . . : 

#(J2pcBll(-Q .. ;. :. ,; : y, .; :l,lct/w 
.:,... )... :......:,: : . . . . . . . . . I.!.. . . ..::., i:...’ :: .,:. j:.. 1. : 

j,. -:‘... 
:,.. 

:...:” ..:,.: :.. : ...“i:1o;?l...:,I:::i’.::: :.;jr.;-; <.tppm.... ‘j .., : ;. : ‘. :.i:: 

002PCB1202 l/10/% +0.47 < lppm 

?smdard 1.:. :: :.;;..:::;;;;‘;‘:, jlw96 
y.::: .;. ..; ::l-.:‘- ,;I .,:‘.’ .: :‘: .,.. 

,.,. ,., : ‘. .’ 
:;‘.. r;je& WC :‘. 

.’ 
./ i . . . . y;;.,;,;;,.: :,.. 3 ‘, i, : : . . : : : . . .:... : .:, : .: / : : I( .’ ; ‘. 

TP1PcBo101 l/11/% +0.59 < 1 mm 
. . .,. >.: :..., :: ....,: ..:.: :+.. .) ..! ..:.;: : . . . .-,:. .:... 

TplpcBMol t;q*@:,:~. ?..I y;-:,:.. : < 1 pjyy ..: 

TPlPCBO301 11111% +0.56 < lppm 
.’ “. : . . j. -,;,::- . . . . :, D~~&;.:“‘]~:i-i’ ;j. .“;‘:i;; ., : ::: : .,: :.: : : . :. >;.:.. :::.:.:. .; :. :. : :c :i.‘yj::z.j~, ,. .:., ,.: .:: ::, .:. . . . . . . . . . . : . . . . . . . .: . ...:, T . +::l . . . :. 

‘iill.? .:“.l,:i-~~~‘~-~:::i:.:ji.:.i:.;::.ifi I,,: :::iij.i’,,I’~ii.1~:6:16. ,-:j{$+y;-:I: ‘;$‘:-:+ 1 &&. .. 

3 



Table 1 
Imm-y Soil scnening RawIts 

Sample Identification 

Standard 

AOD 
coliectedf 
Anaiyzed sendprds 

l/11/% 

OD Sample 

1Ppm 

+0.27 

Interpretation 

C lppm 
.: . 

: ,. 
. 

,.,,.. .‘..: ej...,: :: 

DAtCPC!~l~ :‘j .. :. :.‘+‘96 .i;,::;-;;;.;.. + :.:;. .. ,, 
‘:.;:.: .*&$ <lppm 

. . . ‘. 

DAKPCBO601 l/l l/% +0.55 < lppm 

TPX’CBO201 l/l l/% +0.46 < lppm 

DAKPCBO20 1 l/11/% +o. 15 C lppm 

DAKPCW501 l/l l/% +0.46 C lppm 

STPPCBOlOl l/12/% +0.40 < lppm 

sTPPcBo20I~::~~ ::-I: :.::i;:‘;:~::~‘y~ y12dy6~ ‘. : 
:‘/ .: : ::: ,...., . . . . : ., .,‘,‘. .j ,:. .::. :.:. ,. 

:y.:,:, 1: .:?.I .:.:,: ::,:,i.::j:.::.;,:~:i;.:~.as. 
., .; . . . 

STPPCB0301 

,:..: ;::. ,<i# 
I. 

l/12/% +0.52 < lppm kid 

Standard l/12/% -0.10 New Standard 
cBTpcBol~l~ .j: 1. y ; iflzlb ., :;‘;:.,:I’. ..:: :,-:.::::.-I:~o.14::I~.;.., ,;, -< 1 &ix) 

:. 
‘. 

CBTPCB020 1 l/12/% < 1 mm 

CBTPCBO401 l/12/% +0.48 c lppm 

CBTPCB-0501 < 1 mm 

Notes: 

t - 
Optical density 
Asetofstandardswasanalyzedwitheachsamplebatch;anewsetofstandardswasprepared 
every eight samples 

4 
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LEGEND 

G3 
..,1’ i APPROXIMATE LOCATION OF NSA MEMPHIS 

SUSPECTED PCB DISPOSAL MILLINGTON, TENNESSEE 

SCALE FEET 
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LEGEND \ 

0 ,/.a’ - APPROXIMATE LOCATION OF 
SUSPECTED PCB DISPOSAL 

A - SAMPLE COLLECnON 
LOCAnON 

NSA MEMPHIS 
MILLINGTON, TENNESSEE 

- 

200 
I0 

SCALE FEEr I FlGURE 2 
PC8 SAMPUNC LOCAnON 

TRASHP~L$ i. NEAR 

IDWG DATE: 01/19/96 IDWG NAME: 0944X802 
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4 

4 
\ 
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\ \ 

R STATION 

NSA MEMPHIS 
MILUNGTON, TENNESSEE 

FIGURE 3 
PCB SAMPLING LOCATIONS 
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/ 
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/ 

/ 
W-II! 

CEMETERY I / 
/ 

NSA MEMPHIS 
MILLINGTON, TENNESSEE 

a3 
- APPROXIMATE LOCATION 

SUSPECTED PCB DISPOS 
A - SAMPLE COLLECTION 

LOCATION 

FIGURE 4 
PCB SAMPLING AREAS 
NEAR SWMU 8 DETAIL 

DWG DATE: 05/03/96 1 DWG NAME: 094Pf 
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LEGEND 

Q ‘/ - APPROXIMATE LdCATlON OF 
SUSPECTED PCB DISPOSAL 200 

A - SAMPLE COLLECTION o” 
LOCATION SCALE FEET 

FIGURE 5 
PC6 SAMPLING LOCATIONS 

WESTc$;O;sBEES 

DWG DATE: Ol/ 19/96 1 DWG NAME: 094PCBO5 



Appendix F 

Soil Physical Parameters 



Pre-Test Post Test 
Wet Density (Lbs/ft') 126.0 128.4 
Dry Density (Lbs/ft3) 100.1 101.8 
Moisture (% Dry Wt) 25.9 26.1 
Porosity (n) . 396 . 384 
Degree of Saturation (%) 1.0 1.0 

Measurement of Hydraulic Conductivitv 

Client: EnSafe/Allen & Hoshall 

Date of Report: 03/13/95 Project No.: E-2-837 

Project Name: NAS Memphis, Tennessee 

Sample I.D.: ::8MWO25 

Soil Description: Dark Brown Silty Clay 

Permeability 

Temperature Correction, R, = 1.086 

K, = 5.9 X 10m7 cm/set 
Kz = 1.6 X 10e7 cm/set 
K, = 1.6 X 10e7 cm/set 
K‘ = 2.0 X 10“ cm/set 

Coefficient of Permeability, K,, = 3.0 X 10m8 cm/set - 

Tested in accordance with Method 9100 of Test Methods for 
evaluation Solid Waste, Third Addition (SW-846) and in general 
accordance with ASTM D-5084-90. 

Lab No. P-95-0015 Reviewed By: 

6756 BUCKLES COVE MEMPHIS. TN 38 133 901-385-l 199 FAX 90 l-386-66 1 4 
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Appendix G 

Spedfk Capacity Data 



t**+*+**t*t****C**++~~****~*~~~*~***~~*~**~~~~*~*~~~***~*~*****~~ 

DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 
SPECIFIC CAPACITY TESTS 

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23(2), pp. 240-246. 

WELL NUMBER 08MWOl F 

WELL DIAMETER (IN) - 2 
STATIC WATER LEVEL (FT) - 21.57 
DEPTH TO WATER DURING TEST (FT) = 
THE LENGTH OF THE TEST (HR) = 
PUMPING RATE (GPM) = 2.5 
THICKNESS OF AQUIFER (FT) = 
OPEN INTERVAL (FT) = 10 
STORAGE COEFFICIENT = .OOOl 
WELL-LOSS COEFFICIENT = .75 

26.87 
.083 

21 

XFIC CAPACITY (GPM/FT) = .4717001 

TRANSMISSIVITY: (FT*FT/SEC) - 1.942906E-03 
(FT*FT/DAY) - 167.8671 - 
(GAL/DAY/FT) = 1255.73 

USING A STORAGE COEFFICIENT - .OOOl 
NUMBER OF ITERATIONS = 3 . 

HYDRAULIC CONDUCTIVITY: (FT/SEC) - 9.2519353-05 
(FT/DAY) - 7.993672 
(GAL/DAY/FT*FT) - 53.10611 

THE NUMBER OF WELLS IN THIS RECORD IS 1 
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Appendix H 

Analytical Data for Soil Samples 

. 



Matrix/QC Code (4th character of sample ID). The following character codes were used to 

identify the matrix and QC samples collected during the RFI, except for the samples collected 

as part of the PCB-contaminated soil investigation. 

s 

c 

M 

N 

G 

H 

W 

R 
. I 

U 

Y 

Z 

r- V 

Matrix codes 

Soil (surface, borings, and trenches) 

Soil duplicate sample 

Sediment (settled, fluid-borne solid) 

Sediment duplicate sample 

Groundwater 

Groundwater duplicate sample 

Surface water 

T 

E 

D 

P 

F 

L 

B 

Surface water duplicate sample 2 

Sludge 3 

Sludge duplicate sample 

Liquid waste (including IDW drums) 

Solid waste (including IDW drums) 

4 

5 

6 

QC Codes 

Trip blank 

Equipment rinsate blank 

DI system blank 

Potable water blank 

Field blank 

Filter blank 

USEPA blind spike sample 

Cement blank 

Drilling mud .x 

Grout blank 

Ben&mite blank 

Sand blank 

c 



DATALCP3 NSA MEMPHIS 
Oa/l3/96 NSA MEMPHIS, RFI, ASSEMBLY A 

,7440-36-O Antimgy (Sbj 
two-38-i AmenIt (AS) 

,.. 

7440-39-3 B+-irrn (Se) 
'7440-41-T BirytIiu (Be) % :, :' 
ncp-43-9 c*iu ((xi) 
?#!I-47:3 Chrqlhai ter, 
744th40-1 Cobalt <CO) 

1 tuQ~SQ.-a- c&kr. cm 
7439-92-l Lead (Pb) 
7439+7*6 N&i&y tllg> 
7440-02-Q Nickel (Ni) 
77&Q-43-~ $!&!nlcr Pta) " '1. 
7440-22-4 Sit-r (Ag) 

.744Q-q-4 tkltI&<tl> .: ) " ,I..' 
74yl-62-g vanad&m <V) 
7440-g+ ti.fl&jzn&I: ~ " : 
7440-31-S Tin (Sn) 

L 

10.3 UJ 
if.4 
99.6 

0.51 J 
3. 

13.1 
7.B J 

16.9 
'5.5 J 
0.13 

16.6 
0.76 J 
1.1 UJ 
0.52 u 

32.5 
43.9 
14.1 u 

1 
' . 

SWMU8 - Soil Samples 

OOO-s-OOOl-12 
OOasOoO112 
7-116239s 
008s112 
01/31/95 
Boi I 
NG/KG ., 1 

mi3ia ViL 

10.5 UJ 
.6.?!. 
59.3 
0.33 3 : 
1.3 
9.6.. 

6.5 J 
l&9 .' " 
7.2 J 

;oi13 iJ 

15.3 u 

9.9 UJ 
4.i ,i.' 

101. 
:, 0,57:'J : 

2.3 
13.9 .' : 

0.91 .pJ. 
: .':Q;49,. ,., u ': :: 

3O.i 
. . . .-,N,$ ', : .A'. : 

5.3 u 

Fli6241S 
oOlsS2Ql 
02fDl/95 
so11 : 
rrWKB I 

til318 VA1 

10.6 UJ 
13.1 

103. 
0.41 J 

.;. ,:, 
19.6 J 
6.13 u 

15.4 
: "1 0.54 UJ 

0.67 UJ 
. 0.53 u 

::t 
10.6 u 

22.5 
41-i' .: :,, 

8.4 u 

Page: 1 

lima: l&58 

10.2 UJ 
B*i .:. $.j 

62.3 
tJ;d’ J I.‘., 
1.9 
9.5 -': 

J 
1::: ', 
11.2 J 
(j12 : u :.. 

17.9 
0.51 " UJ 

l ** Validation Complete l ** 



: :. .: 

. . . 

In 

iC 
!C 
I1 
iii 
,w 
B i 
is 
I. f 
'V 
i-i 
i f 

NSA MEMPHIS 
NSA MEMPHIS, RFI, ASSEMBLY A 

Page: 2 

Tim: l&:58 

OOa-s-QtjO2-20 
oOei8000220 
7-116244s :, 
ooaB220 
Q2/01/95 ..;:I, 
soi 1 :. 
fl6CKC. .’ n 

FOiffb I.:.") ; .,vAL 

I:!... !!J 

92.6 
1.51 J 
2.3 

13.2 o 
6.7 J 

IQ.2 " 
11.2 J 

0.12~ u 
13.4 
Q.49. U : 
1. 
Q-49 '; f?. 

27.9 
3fJq 1. ‘:. : 

7.3 u 

SWMU8 - Soil Samples 

QQ8-s-QQQr-01 
uoEsOOQ301 

CizF 
u2/01/% 
kil 
m;/KG A 

ioi3ra VAL 

10.3 UJ 
7.5 

74.8 
0.44 J 

1::; 
a.6 J 

Il.1 
15.7 J 
0.12 u 

13.5 
0.52 0 
2.1 UJ 

'0~52 U 
22.4 
4Qzi 
13.9 u 

Ows-QQO3-12 
fNh3m0o312 
7-llb2W 
00853111 
m/01/% 
SOf 1 
m;rKG A 

fQo1318 VAL 

UJ 

. 92.3 
: 0.q J 

2,.& 
:. 12.6 

J 

11.9 J 
0.i2 u 

20. : 
-: 0.49; UJ 

0.74 UJ 
: Q.49 u : 

26.4 
. 

51.6. 
8.9 u 

domplete l ** 

9.p UJ 10.1 
..:z ,' 2.6 ,,“. ,,. . ‘.I 

” ‘P.6 

108. 117. 
..:, D*&- .:.’ j, .‘:., .,..;;::, g,ss’ 

: “,: 
1::: 

38.6 34.7 
35.5 ':.',:::':~.,;,' ;. .',,. $5.5 

13.1 u 19. 

UJ 

J 

J 

J 
U 

J 
UJ 
u 

U 

10. UJ 8.7 : ::, """ : 

152. 
0.51 'J .::,::. 

$1. 
J 

,..:: '. : :. j:' 

13.3 J 
11.12 L). :'c', 

22.3 
0.5 & i,..’ 

1.7 ljJ. 
0.5 :-c' 

u::.." . . 

25.5 
59.4 ?: 
19.5 u 



DATALCP3 

08/13/% 

NSA MEMPHIS 
NSA MEMPHIS, RI%, ASSEMBLY A 

7bbO-36-O Antimony (Sb) 
7&o-$8-2’ Arda wj .’ : 
?bbO-39-3 Beriu (Es) 
7440*41&7 iCP~lliun [W) ,', ... 
7bbO-b3-9 CaMun (Cd) 

'7440-47-3 chrai!un,K~) " 
7bbO-48-4 CdmL~ (Co), 
7b40-50-B Copper ,(Cul 
7639-92-l Lead (Pb) 

:. tb39-97-6. Utrtwy Wg) 
7440-02-O rickal (Ni) 

: 778&Wi satmiti wj 
?bbO-22-b Sily (Agp!, 
744i+2&0 th&tluI(t'l)' 
744~~62-2 medim (V) 
744d-6&6 Zinc[ZnS~ >L, 

i 

" 
7bbO-31-5 Tin (91) 

9.7 UJ 
4. 

100. 
0,52 J 
1.7 

12.4 
6.8 J 

10.6 
8.6 J 
0.12 u 

12.2 
0.49 u 
1. UJ 
6.49 U 

ii:: 
12.2 u 

1 
' . 

swMu 8 - Soii Samples 

008-P-c001-03 
0o8Pc80103 
141170s 
OO8PceolO3 
Ol/ll/% 
Soil. 
UG/wG ': 1 .: :. 

1X:8 
UJ 

92.6 
4.56 J 
3.5 

12.1 

$5 ? 
13.1 J 
Oil3 u 

10.8 
'o.s'i u 
0.76 U 
OA u 

28.8 
49.8 ' 
12.7 U 

lb1171$ ; 
Ddllpc80301 
Dl/lSf% I: " ,: 
soil :. 
NG/KG " ";,.! . .., 

1665 vflt, ... 
8. UJ 
i.6 : 

90.1 
o.tr' 4' 

. l-7 ‘.’ 
7:i J 

" ‘If.2 1. ,Y..s 
lb.6 J 

&8-P-ce03-03 oD8-P-mb-01 
CUUbPt80303 DOBPC8DbOl 
1411Ms 141173s 
0oEpcBO303 oo8Pc6ob01 
Ollli/% Ol/llf96 :,:, .: 
soi 1. soi 1 
y/y,,. .;, I 

: y:; ,,... :,::. 
M/KG : .fi’_‘;: 

1&i 

. . . ..,. .:> ,..... ,’ 

VAL 1665 ."' vu 
.'. 

7.6 UJ 
i ,:. . . 8.9 

101. 
0.5b .I 

4.1 UJ 
6.6' 

82.6 
fJ;& .:.j 

1::: z 
8.1 J 

13.5 
12.8 J 
0.13 u 

: .’ 12..5 
':' 0.9 U 

0.76 u I’:. ..: .: : ..'.0,76 0 
30.9 

‘. ” 51.5 
10. u 

8.1 J 
034 iJ 
0.8! U 
o.gt ti 

2b.8 

Page: 3 

Tim: 16:58 

J 
;:; .., :.';:; 

17.2 J 
0.13 u ,j.'. 

lb.7 
0.31 u .:..j, j; 

0.77 u 
0.p ” .;::i.;.i. 

31-b 
59.7 .::: 
lb.7 U " 

**+ Validation Complete l ** 



DATAlCP3 

08/13/% 

NSA MEMPHIS 
NSA MEMPHIS, RFI. ASSEMBLY A 

SWMU 8 i s0ii Samples 

ooa-P-cm-01 
008PC80501 
141309s 
OOaPC10501 
01/17f% 
Sdl 
Hi/KG I 

iii65 VU 

7.5 UJ 
8.6 

78-b 
0.53 J 
2.9 

12.1 
8.2 J 

14.9 
10.5 J 
0.13 u 
9.6 J 
O-5 u: 
0.75 u 
0.7s lJ 

z 
17. u 

7.7 UJ 
.: 14. 
..=. 

0.53 : J 

.:: $7 

‘. G:f J 

14.6 J 
0.13 u 

10.7 
a.ir 0 
0.77 u 

L 0.77 u 
27.5 

'503 
17.6 U 

006-P-~-03 
OWPCUO503 
141310s 
oo8Pc8oso3 
01/?7/% 
Soil " 
nO/K$ I 

1663 2;. : VAL 

oQ&P-C606-01 
OO8PCB0601 
lb1311S 
oo8Pc80601 
01/17/% 
soil 
WKG m 

1665 VAt 

7.4 UJ 
7.9 

82.1 
0.47 J 
2.7 
9.8 
7.2 J 

14. 
12.1 J 
0.13 u 
8.5 J 
0.9 u 
0.76 U 
0.76 u 

21.9 
37,s 
17.5 u 

sa~,~,- '. 
wy ,: 1: : ,,, : ..,: 1 

lipAS ViL 

7.4 UJ 
13.9 
89.6 

. . . 0.61 J 

1:rl 

.( *i:; J 

ii.7 J 
O.lf" u " 

12.3 
P,$i ? u .' 
0.76 U 

: ; 0.74 u .,"' 

.: ., .g:;, .. 
20.5 u 

:. ,“, 
:‘. 

. . . . 
,. . . 
. . . 

:.. 
‘,.... 

;. :. 
,... 

...:. 
: ” 
.:.:.:: 

. : 
:y :,. : 

,:..;. i ,,,’ 
,... ,... 

PrQe: 4 

The: 1658 

Zomplete l ** 











L 

DATALCP3 

08/13/w 

NSA MEMPHIS 
NSA MEMPHIS, RFI, ASSEMBLY A 

SWMU 8 - Soil Samples 

Page: 9 
Time: 16:58 

L 

008~S-DEW-WI 
GCBSDESIGN 
116323 
OD8SDESIGN 
G2iOln5 
02/07/% 
OUW% 
qar1 
UGIKG I 

FD13jt) ‘. VM 

26. 

, 

*** Validation Complete l ** 



NSA MEMPHIS 
NSA MEMPHIS, RFI, ASSEMBLY A 

SWMU 8 - Soil Samples 

116218 
fJoasmo1 
avw95 
Oi!/lS/% 
.gw95 
. . 
W/KG I 

FpiSlO~ VM 

9.5 UJ 
4.7 UN 
0.95 UJ 
0.95 UJ 

23. UR 
0.94 u 

U 
94t4 UJ 

14000. UR 
9.b u 

, 

008~s&~;-12 

116219 
ooas~112~ 
0!/31/% '. 
02/l 5/% 
02f2iws 
bolt : 
UcifKq A 

rolli VAL 

9.5 
4.7 
0.95 
8.95 

23. 
0.94 
9.4 

940. 
940. 

9.4 

UJ 
U 
UJ 
U. 
U 
UJ 
U 
UJ 
UJ 
UJ 

9.b 
940. 
940. 

12. 

Complete *** 

U 
:: ,,J. 

UJ 
UJ 

ri3i31s ',, VAt .;, 

9.5 UJ 
4.7 u 
O.% UJ 
0.95 u 

23. U 
0.94 UJ 
9.b U 

9bo. ul 
910. 

9.4' :: 

. 

Page: 10 

Time: 16:58 

w8-c-oQo2-lb : 'I '. 
OOIXOOO2~4 
116223 

., "",. .,: 

t10bcoob2,4 ',' ,I;., I::; :: 

02/01/% ,,:.;;.~. 
O?/lS/% 
02/26/M 

+;:i 
.: 

soi 1 
.::.. 

*/KG :. "I,.$ 

m3'8 qiu;:;i >:I ., .,.. :..: 

9.5 UJ 
4.7 IJ '~,G., 
0.95 UJ 
0.05; u' ,j:::. 

23. U 
0.94 UJ I..". 
9.4 U 

940. (jJ ;::. 

2200. J 
9.4 uJ .j i 



I- 

DAfALCP3 

08/13/96 

NSA MEMPHIS 
NSA MEMPHIS, RFI, ASSEMBLY A 

Page: 11 

The: 1658 
SWMU 8 - Soil Samples 

us i 
94-K-6 
&j-&j 

93-76-5 
fl*n;j 

75-W+ 
1918~w-9 

120-M-5 
%-?+a 
93-65-2 
-%*)5-? 

!,4,5yT 
!jl’,SiTP cstlvcx) 
Mapon 
liea& ‘, 
lichlorprop 
WA, 
lcPP 
!.&D 

fJo8-s-ooo2-2iJ 
oOmloo22o 
116224 
oQ8sow22o 
a2/otf95 
02f 15/95 
ygm 

W/K0 1 

n13re VA1 

9.5 UJ 
4.7 u 
0.95 UJ 
0.95 u 

23. U 
0.94 u 
9.4 u 

940. UJ 
KOO. 

9.4 L 

oofkS-6003-01 
lmMIoD3Dl 
116225 
Qo8swQ301 
02/01/95 
02/15/9? 
oz/?t/% ., L ., ': : 
pot i ,, :" . 
lJ@fKG,:.., ,' : ';I ., .,,. . . . 

Fth till 

9.! UJ 
4.7 u 
0.95 UJ 
0.95 u 

23. 
0.w i 
9,4 u 

940. UJ 
WQO. 

9.4 :J 

ooa-s-ouw12 
oOtmM312 
116226 
aaaBaoQ312 
ouot I% 

:g:E 
Bbil 
#fKG'. ,j 

FiijSjl) VhL 

UJ ;:; u 

0.0s UJ 
0.95 u 

23. 
0.94 :: 
9.4 u 

%fJ. UJ 
%Q. UJ 

9.4 UJ 

116227 
rtotwJo?l22 
auoi;*: 
outsi 
92/27x* 
soil, ,' 
W/KG ;.; ', ,1 

.,. 
ia!sia VA1 

UJ 
t:: li 
0.92 UJ 
il.95 .u 

23. u 
0-w u 
p-4 u 

%?. UJ 
3200. 

9.4 :J 

fm~s-oQQ+o1 : i 
wbsmwol ', 
11622d .’ 
QoaBoQa401: < : 
02/01D5 ', ., 'Z, ,. ,, ; ,:I 
Q2/15f95 : ,: :j.:.:;.,:; 
Q$y :: .':.:::'::,i:::::..IIi:j 

. . . ..' . 
uoflg ':. ,j,.:::i;: ,..: .j..l 

.\ 

iDl$jtj ‘, tfA& . . 

12. UJ 
a; #:: 

;.:- ,,’ !J,: 
29. u 

1.2 tl 
12. 

1200. " iJ 
3400. 4 

12.: ,jJ ‘.’ 

11. UJ 
5.l UJ 
1.1 UJ 
1.1 U 

27. U 
1.1 UJ 

11. UJ 
1100. UJ 
4wQ. J 

11. UJ 

l ** Validation Complete l ** 



DATALCR 

D8/13/% 

BUM&-m 

,. 

cAs1 

94-Q-( 
@R-85-.: 
93-76-! 
93-7s’ 
75-W-1 

1918404 
l20-36-! 
91474-l 
93-65-i 
94-75-i 

-+ * 

- 

62 
ID 

r: 
30 
IS 
iI 
rk 

!,4,5-T 
!,4,5*TP (sitvex) 
IaLapon 
liCm6a 
khlorprop 
WA 
lcPP 
!,C-0 

NSA MEMPHIS 
NSA MEMPHIS, RFI, ASSEMBLY A 

SWMU 8 - Soii Samples 

Pegc: 12 

Time: 16:58 

006-5-0004-24 
oDas(?oD424 
116230 
W8SOOO424 
K/01/95 
&?f !5/% 
6u2?/% 
$011 
WKQ I 

U&i w . . 

10. UJ 
5.1 UJ 
1. UJ 
1. u 

25. U 
1. UJ 

10. UJ 
1000. UJ 
1000. UJ 

lb. UJ 

. 

L 

.:. ‘... ‘.... _‘. ‘,f. ::. ‘.:‘. 
‘. 

Zomplete l ** 

:. 

‘.,. 

. . 

.;: 



-* 

. 



DATALCP3 

06/13/w 

NSA MEMPHIS 
NSA MEMPHIS, FU’I, ASSEMBLY A 

SWMU 8 - Soil Samples 

Page: 14 Page: 14 
Time: 169 Time: 169 

126-75-O Dcntton,S 

L 
-4 II 

OW-wMlo2-20 
- 
116224 
-220 
oz/orl% 
02115/% 
p/Td'95 

ti!KO 1 

PP131q VA1 

200. UJ 
9?li u 

U 
2: UJ 

UJ g: u. 

UJ 
ii: u 
98. u 
98. UJ 

U 2: ij 

98. 

2; 
E 

96: :: 
U 

g: UJ 
98. u 
98. u 
9a. u 

li6225 
008sOW301 
02101/% 
02115/% 
02I2?/95 
soil. 
W/KG 1 

FiJl3!8 VA1 

210. UJ 
'loo. U 
100. U 
100. UJ 
100. UJ 
loo. U 
100. UJ 
100. U 
100. U 
-100. UJ 
loo. U 
loo. UJ 
100. UJ 
100. UJ 
100. U 
100. U 
100. U 
1w. UJ 
loo. U 
100. U 
loo. U 

DOD-s-Wm-12 " 
DOSDW312. : ,:, ', : 
116226 ~3,2,,‘:..‘:,‘: :..,I 
02/01/%‘~:.. j . . . . .: ,:,. 
02/15/% :":, ',: 
02/27r9r ..: ,' .: ; ':, ,: f ,' 
Soi 1 :':':,:': :,:: 
uo/I[G ,I,. ,i':.:.; .:. -:,:'j.j 

io1na : VAt, 

210. UJ 
lilo.’ u 

: 

100. u 
,ooi:,,: ,‘. .f .:;:‘:’ 

100. u 

l ** ValidaEic Zomplete l ** 

MIB-B-ooo3-22 
UMSWO322 
116227 
L)o&o00322 
OttD!/% " : 
;Q&;;g 

WC 
W/K!3 II 

io1314 LAI. 

210. UJ 
: loo. u 

too. u 
1w. UJ 
100. UJ 

‘loo. u 

,’ ::: 
y.. 

100. u 
loo. ‘UJ ” 

U 
: ., ::: UJ 

100. UJ 

100. u 
: loo. u 

100. u 
:’ lW. UJ 

100. u 
loo. u 
too. u 

210. 
,llti; 
110. 
116; 
110. 
ildl 
110. 
‘tlb. 
110. 
ilb. 
ll(J. 
till. 
110. 
ti0. 
110. 
HO. 
110. 
110. 
110. 
ltd. 
110. 

UJ 
U 
U 
UJ 
UJ 
u 
UJ 
U 
U 
UJ 
U 
UJ 
UJ 
UJ 
U 
U 
U 
UJ 
U 
U 
U 

210. UJ 
loo. (j ‘,,‘.: 

loo. UJ 
loo. u .‘...z,r:i :. 

I 



DATALCPJ 

oaf 13/96 

NSA MEMPHIS 
NSA MEMPHIS, RFI, ASSEMBLY A 

DO&s-0004-24 
006s000424 
116230 
OWSOOO4~4 
02/01/45 
begs 

soi 1 
tJt3fKO 4 

FO~Ji~: VAt 

200. UJ 
1Im y 
100. u 
100; UJ 
100. UJ 
tool u 
100. UJ 
100. 1) 

U 
.i:: iJJ 
1w.. u 
100. UJ 
100. UJ 
1W. ilJ 
100. 
lob. ::. 
100: u 
looi gJ 
1w. u 
lad. u 
loo. u 

, 

SWMU8 - Soil Samples 

Page: 15 

Time: 16:58 

l ** Validation Complete l ** 



DATALCP3 

Da/l3/% 
NSA MEMPHIS 

NSA MEMPHIS, RFI, ASSEMBLY A 
SWMU8 - Soil Samples 

Page: 16 
Time 16:51) 

008~s-DDDI-01 
OOBOODlO1 
114238 
DDasODD101 
Ulf3ll95 

::: 
5:: 
5:: 
::i 

65. 
c.5 
4.5 
4.5 
4.5 
4.5 
4.5 

23. 
4.5 
4.5 
2.3 
2.3 

45. 
45. 
45. 
45. 
45. 
45. 
45. 
4s. 

????????? 

U 
UJ 
U 
tl 
U 
u 
U 
U 
J 
UJ 
U 
U 
U 
u 
U 
U 
U 
u 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 

1 

::: 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4:3 

22. 
4.3 
4.3 
2.2 
2.2 

43. 
63. 
43. 
43. 
43. 
43. 
43. 
43. 

????????? 

U 
UJ 
U 
U 
U 
u 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

116240 
llasDoD119 ,.:I 
01/31195 .:, 2' 
U2fMf9s : 
02ml95 :'. ,: : 
Sal 1 ','. . . 
uQ/K& :, : ': : : .'..A 

: . 

FD1314' 

U 
::; UJ 
2.1 u 
2.9, .u: : 

.,k:..: 
4: 

21i.' .,. " ; ". 

4. 
.&*.,'./ ; ., 

??I u 
2.1 ci 

40. u 
40, II 
40. u 
40. U 

lJ 
4; u 

40. u 
40. u 

7???????? 

ii&241 
oocrsaoozai' 
02].Dl/as 

fl~s:~ 
Soil' 
Uo/KQ A 

fihi4 VA1 

U 
;:I UJ 

U 
5:: u 
2.2 u 
2.2' u 

U 
.,I. ::f u 

5.1 J 
.:’ 4.3 UJ 

4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 

22. u 
U 

i:: u 
5:: u U 

43. u 
43. u 
43. u 
43. u 
43. u 
43. u 
43. u 
43. u 

7????????? 

m131(1 VAC 

U 
::; iiJ 

U 
3 u 

U 
i:: 0 

U 
::: u 

U 
t:: UJ 
4.4 u 
4.) u 
4.4 u 
4.4 u 
4.4 u 

23. U 
4.4 u 
4.4 u 
2.3 u 
2.3 U 

4b. u 
44. u 
44. u 
44. u 
44. u 
44. u 
44. u 
44. u 

????????? 

U 
,,J.;ii”” 

i:: ; I:;;;::;, 

::: 
u 
uj,::ii; 

4.4 u 
4.4 " :>:::.,:. 

;;; .: ; I:::,<, 

f:; U . 
u ‘: ” 

44. u 
44. it 
44. u 
44. lJ 
44. u 
CL u 
44. u 
44. u 

????????? 

Zomplete *** 



DATALCP3 

08/13/% 

319-84-q alpha-8I)C 
3iQ-85-X ii&b-WC 
319-86-B kltr-BHC 

36494 fj4Ham-rrc tlhdane) 
76-s!-! ljepta&!qr, 

309~iib*2 Alilrh'i 

7q-JJ4 j,L"ME 
n-s?-8 Et&in 

3321$-6$+ &i&mtfin II 
72-54-8 4,4'-Dy 

lQ!.+qF# E*utfbn iulfatc 
5q-,Tp-3 $,4'-DDT 
7243'~ @@&o+chlor 

53494-to-5 @dr!n ketone 
742f-9$-4 Cdih ridch* 
5103-H-9 alpha-Ch!ordane 
5103.ti-t gcmr.Chiardme 
8001-35-2 Tomphene : 

!2674-lt.h2 mtd0i~ioi6 
11104-?t-2 Aroclor-1221 
53469-21-9 Araclor-1242 
12672-29-6 Aroclor-1246 
11097-69-i Arocior-1254 
11096-82-5 Aroclor-1260 
1114j-16-S Aroclor-1232 
12789-03-6 Technical Chlordane 

NSA MEMPHIS 
NSA MEMPHIS, RFI, ASSEMBLY A 

OM-s-oDD2-20 
oDBsDDD220 
116244 
t)omoQ220 
q/01/95 

:$:4;E 
Sdi \ 
W/KG I 

Folal~,';, VA1 

U 
::,i iiJ 

U 
2: u 

U 
::: u 

u 
::i u 

U 
t:: UJ 
4.1 lJ 
4.1 u 
4.1 u 
4.1 11 
+I 

2j. i 
4.1 u 
ii? u 

U 
2: u 

41. u 
41,' u 
41. u 
41: u 
41. u 
49. u 
41. u 
41. u 

t???????? 

SWMU8 - Soil Samples 

008,08~;-01 

116245 
0085000501 
02fOl195 
02irtr95 
Oil24/9s 
Soit ';' 
W/KG’ .1 

iTIljl&' : '.VAC: 

U 
' f:: UJ 

?.I u 
2.1 u 
2.1 u 
2.1, u 

471. 
b.1 ii 
4.1 u 

.&.I UJ 
4.1 UJ 
i.i. u 
$?I UJ 

21. UJ 
U 

z":: u 
?.I u 
2.1 u 

41. u 
41. u 
41. u 
41. u 

U 
t:: u 
41. u 
Cl. u 

????????? 

DD&s-0003-12 
DDtlSDDD312 
116246 
DNBODD312 
OUOl/% 

i::;:g 
Sail 
US/KG 

FO13ld VAl 

2. u 
2. itJ 
2. u 
2. 11 
2. u 
2. u 
2. u 
2. ll 
3.9 u 
3.9 UJ 
3.9 u 
3.9 UJ 
3.9 I)J 
3.9 u 
3.9 UJ 

20. UJ' 
3.9 u 
3.9 u 
2. u 
2. u 

39. u 
39. u 
39. u 
39. u 
39. u 
39. u 
39. u 
39. u 

????????? 

5: 
U 
&J :: 
U 

:I.. .i 

;; .u" 
2. 
2.. z. 

35. 
3.0 ,dJ 

5:; : :J 

3.:;; y 

3.9 UJ 
26: ; tiJ 

U ;:f ii 

U 
i: u 

39. u 
39. u 
39. u 
39. u 

U 
;;: u 
39. u 
39. u 

????????? 

Pm: 17 

Tirr: 16:58 

9:: 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 

t :8 
4.2 
4.2 
4.2 
4.2 
4.2 

22. 
4.2 
4.2 
2.2 
2.2 

42. 
62. 
42. 
42. 
42. 
42. 
42. 
42. 

1???????? 

U 
UJ .” 
U 
u ', 
U 
U 
U 
U 
U 
UJ 
U 
UJ 
UJ 
U 
UJ 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

l ** Validation Complete *** 



DATALCP3 

08/13/% 

..’ 
: j 

319-84-1 
319-t@- 
319-86-I 

Jb*e9-! 
76-44-l 

3094tJ-: 
lDq4-57-: 
959-9&I 

6&57- 
R-55-t 
72-20-I 

3321~~65.1 
72-54-l 

ml-074r 
50-29-? 
mu-! 

53494-7D-! 
?42$4W 
5103-71-I 
51163-74-i 
8001-35-i 

1267&11-i 
11104-28-i 
53469-21-t 
12672-29-t 
11097-69-l 
11096-82-5 
11141-16-S 
12789-03-t 

ifujrin 
3n&$utfh-~i. 
r,,i’-000 
ifiit&uif& :&l.frtz 
I,4’+Dl 
Yr~~or 
indrin ketone L&h ri&&’ 

blphe-Ch~mlene 
l&.&t&w : 

‘OX@FF 
irWii~*l016 
mclor-1221 
aactor- 
,roclor-1248 
,roctor-1254 
,roclor-1260 
,#oct0r.1232 
ethnical Chlordene 

NSA MJ3MPHIS 
NSA MEMPHIS, RFI, ASSEMBLY A 

Page: 18 

Time: l&58 

go&s-OOM-24 
ooasoOo424 
116250 

Er 
DU w95 
y$m 
tiri/KO II .: 

PO1316 VA1 

U 
::: UJ 

U 
i:: il 
2.1 u 
2.1 u 
2.1 u 
23 u 

U 
::: UJ 
4.1 u 
i..t UJ 
4.1 UJ 
4,l : u 

Zl...’ : 
4.1 

4.1 u 
4.1 u 
2.1 u 
2.1 u 

41. u 
41. u 
41. u 
41. u 
41. u 
41. u 
41. u 
41. u 

????????? 

rl 

SWMU8 - Soil Samples 

008-P-CBOI-01 
oo8PcBolol 
141169 
~8pCBO~Ol 
01/l l/% 
01/16/%.' 
WfV% 

lici/tiG A 

1665 VA& 

::: U u 

8:: U u 

::: U u 

23) 
y 

14. 
4.6 u 
4.6 Ij 
4.6 u 
4.6 U 
4.6 U 
4.6 u 

23. u 
4.6 U 
4.4 u 
2.3 U 
2.3 U 

46. u 
46. u 
46. u 
46. u 
46. U 
46. u 
46. u 
46. u 
46. u 

00s.P-CBOl-03 
OO8PCBOlO3 
~141170 
oO8PCB0103 
Ol/lli%~ 
01/16/9& " 
dlf2tf9i, ,: ;,, 
Bail ,,. 
UGfKO ,; ., I. -. ,,; :I’.’ II 

t66!$ .’ V& 

::: :: 
U 

X:l u 
2.1 jJ 
1.1’U 

4.2 U 
42 (J . 

4.2 U 
4.2 ; u 
4.2 U 

.: : ?. 4,2 : :‘U 

42. u 
. . . . . i”:424, u’ 

. ;g: 
U 
u 

U 
‘. :i u 

42. U 
42. u 
42. U 

Complete l ** 

p-F00+~~~-01 
Ii1171 
fBowcBu3tl1 
ovtiipa: 
Qj116/9(i LlrrapJfi : Soil ..:, ,’ 
UGfKQ ,. ., A . 

1645 VA1 

;:; 
2: 
2.2 
2.2 

2.2 
2.2 

17. 
4.9 
4.5 
4.5 
4.5 
4.5 
4.5 

22.' 
4.5 
4.5 

25 
45. 
45. 
45. 
45. 
45. 
45. 
45. 
45. 
45. 

U 
U 
U 
U 
U 
0 
U 
IJ 

u 
U 
U 
u 
u 
U 

u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

141172 
ooLIpcBa303 
01/11/96 
Otf 16/96 
01121~% 
5011 :, 
WfKtl :, 

ii; 
::: 
2.1 
2-i 
5:: 
$.b 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 

2i. 
::i 
;:i 

43. 
43. 
43. 
43. 
43. 
43. 
43. 
43. 
43. 

U 
U 

!J 
u 
U 
U 

ii 

u 
U 
u 
U 
U 
u 
u, 

ii 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

2.2 u 

2.2 
4 ,‘..$.. 

;:; 
U 
u:.::Y:’ 

f:: : “u ..&. 

4.4 y 
4.4,:. u:.:.:‘:: 

$.4 u 
: 4.4 .q ;,:: 

.4.4, u. 
22. .; u ‘.l.{, 

.. ::: 
U 
u ,:.::y: 

U ;:g u 

_ 44. u 
:&. U’ 

44. u 
.‘. 44. u 

U 
::: u 
44. u 
01. u 
44. u 



DATALCP3 

08/13/% 

NSA MEMPHIS 
NSA MEMPHIS, RFI, ASSEMBLY A 

SwMu8 - Soil Samples 

owl-P-CBW03 
0oBPcm403 
161174 
ooePcBo203 
Ol/ll/% 

::;;g 
soi 1 ": 
w/m 1 

'j&5 .: ;.: '. "At 

U 
5:: iJ 

U 
.:::f u 

2.2 u 
,?!.2 u 

i:8 :: 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
5.3 u 

-4.3 y 
4.3 u 

,,2d. u 

;I; 
U 
u 

:$ ; 

43. u 
'43. u 

U 
45: u 

43. u 
,463. u 
43. u 
43. u 
43. u 

* . 

oo&P-CBO5-01 
oo8PcsQ501 " 
141309 
oo&cmso1 
Olf 17i% 
ww;g 

Soil " 
uli/ra I 

1," .: VAL 

;:i ::. 
U 

f:i u 
2.1 u 
2.1 IJ 

U 
;:: 3. 
4.2 U 
b.2 u. 

U 
..::- u’ 

4.2 u 
4.2 u .i 

4.2 U 
.21. u 

::: 
U 
u ‘: 
U 

,. .g u 

42. U 
'42. u 

42. U 
42. u 

U 
ii: u 
42. U 
42. U 
42. u 

p6-~06-~~~-,03 

141310 
oa8Pcil0503 
01/17/% 
y&fg 

yp' : ,, 
II 

,665 'j VAL 

2.1 u 
2.1 ri 
2.1 u 
2.1 u " 

U 
: ;:: u 

2.1 u 
2.1 u ". 
4.2 U 
4.2 \) ;. .'. 
4.2 U 
4.2 li ,. -.-f 
4.2 U 
4.2 u .:.:L . . . 

4.2 u ~, 
21. ij .:.Y: 

4.2 U 
4.2 u.' :, 

2.1 u, 
2.1 II. .: 

42. U 
42. u :.: 
42. U 
42. u .' 

42. U 
42. U 
42. u 
42. U 
42. U 

.:i,:: f:; 
y : 

2.1 u 

-"'&I u 
2.1 u 

'jj,. 2.1 b 

.’ ,y:.,,;::. : ;., 

U 
‘.‘. r., ;:?j ,u 

U 
. . . .;.::; u 

4.2 U 
: ‘.:::.&.2’ ., u 

‘. 
,:. ,2;J2 ..y 

. . . ..,t:- ,, ; 

. ..f.,j U 
u .. 

42-, i 42, 
42. U 
42. U 

U 
ii: u 
42. U 
42. U 
42. U 

U 
; ,..:: ‘9:: b 

4.2 u ..'. 
'4iP u 
4.2 U 
4.2 u 
4.2 U 

:21. u 
4.2 U 
4.2 u 
::: u U 

42. U 
42. U 
42. U 
42. u 
42. u 
42. u 
42. U 
42. U 
42. u 

L 

Page: 19 

ThE: 16:56 

.,. 

: ‘.’ ..( 

.: 

:: 

l ** Validation Complete l ** 



NSA MEMPHIS 
NSA MEMPHIS, RFI, ASSEMBLY A 

SWMU8 - Soii Samples 

Page: 2D 

Tint: 16:58 

iii: 
430. 
430.' 
430. 
430. 
43p. 
430. 
430. 
430. 
430.. 
430, 
430. 
430. 
430. 
430. 
430. 
430, 
430. 
430. 
430. 
430.' 
430. 
430. 
430. 

1100. 
430. 

1lOD. 
430. 
430. 
c30. 

llbo. 
430. 

1100. 
1100. 
430. 

U 
il 

!J 
U 
U 
U 

i 
U 
U 
U 
U 
U 
u 
U 
U 
U 
u 
UJ 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U’ 

OU 
U 
UJ 
U 
U 

Do@s-0001-12 
OD8swo112 
114239 
DomOa112 
01131/95 

s:::::: 
soil. 
l&/K8 .. A 

FolNa'. VA1 

42jL UJ 
420. UJ 
420. UJ 
420; uj- 
420. UJ 
420. ui 
420. UJ 
420. UJ 
420. UJ 
4206 UJ 
420. UJ 
420: UJ 
420. UJ 

,420; .ul 
420. UJ 
420. UJ " 
420. UJ 
b26. UJ ” 
420. UJ 
420. UJ 
420. UJ 
420; UJ 
420. 

.: 420. ii 
520. UJ 

1OOD. UJ 
420. UJ 

lODO. UJ' 
420. UJ 
420. UJ 
420. UJ 

1000. UJ 
420. UJ 

1000. UJ 
1ODD. UJ 

410. u 
*la;:;’ ‘. -1) 

410.. UJ 
i :: 410,: u 

410. u 

:. L.410.:. ‘U 

410, 
: 1:. :41D'.- E 

410. u 
,990. u 

410. u 
,990. u 
410. u 
410. u 
410. u 
990. u 
410. U 
$60. UJ 

Zomplete *** 

114241 
oo8soDO201 
dzrovg 

$%z 
Sol 1 
iKmi 1 

faisle wi 

UJ 
tz: U' 
470. u 
470. u 
470. u 
470. u 

470. 470. EJ 
410. u 
470. u 
410. u 
470. li 
470. u 
4m. u 
470. u 
470. u 
4m. u 
470. u 
470. UJ 
470. u 
470. u 
470. u 
410. u 
470. UJ 
470. u 

1100. u 
470. u 

1100. u 
470. u 
470. u 
470. U 

1100. u 
470. u 

1100. UJ 
1100. UJ 
470. u 

OOfI-S+002-14 
DO8JOOD214~ 
*lb242 
OoaoOo216 
?2/(w95 

350. 
3EO. 
350. 
3s6: 
350. 
356.. 
350. 
356, 

350, 
350;' 

?5t!. 
350... 

35q.., 

z: 
350.. 
350. 
35g. 
350. 
356. 
350. 
350. 
350. 
350. 
350. 
860. 
350. 
860. 
350. 
350. 
350. 
860. 
350. 
860. 
860. 
350. 

U? 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 

t: 
U 
U 
UJ 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
UJ 
U 

340. 
344. .; .,: ,,.. : .: : 
340. 
340. 
340, 
'J4oh i ::y :' . . 

340. u 
340. : iJ A:;: :,:.; 

340. u 
'> ,340; u j;i:j:j,, 

g .,:, :: “u :.yY: 

340, li 
so, u $ 

34Q. UJ 
340;’ u 
340. u 
$40. u 
340. u 
340. UJ 
340. u 
PQ. u 

U 
z: u 
340. u 
340. u 
340. u 
820. u 
340. u 
620. UJ 
820. UJ 

“‘-40. u 

c - I,, 



LTALCP3 

l/13/% 

q&&i' Ah&&* : 

66-74-6 Carbarole 
&if&& ()f+h-krtylphth~l~te ,' 

+-4&O Fluormthene 
l2+@iPf$rene 

IS-6B-7 ~tylbenrylphthalate 
~+j&;,. $j';oj&l&&,,zfdfm : ,' .' > 

56-55-3 Benzo(aImthracena ,, 
&f&(#.o' tip@- 

117-61-7 bis(2-Ethylhexyl)phthalatc,(BEflP) 
ll?-&ii ji-n*octyl phthalate 
205-V-2 Benro(b)fluoranthene 
267-05-9 8mzo(k)fluormthme 

50-32-b Benzo(a)pyrene 
193*39+S IndMo(l,2,3-cd)pyrcne " 
53-70-3 Dibenz(a,h)anthracene 

191-24-2 Benzo(g,h,I)perylcnC 

NSA MEMPHIS 
NSA MEMPHIS. RFI. ASSEMBLY A 

SWMU 8 i Soii Samples 

008-5-0001-01 
DOBs00!)101 
116238 
oD8BpYB101 
O!/31/95 
pm& 

sot 1 :: .' ;: 
W/K0 '. 1 

FDij)I$:ji: ; "'VM 
. . 

430. u 
430. ‘ii 
430. u 
.4&l. u 

1100. u 
iloo, U' 
430. UJ 
430. u 
430. u 

1100. u 
430.. lj 
m. u 

U 
:g: il. 
430,. 

,430i. ; 
439. u 
AM, ti 
450. u 
436. u 
430. UJ 
430. u, 
430. 
430, :: 
430. u 
4’JO. u 
430. u 
430. u 

116239 
(wwoa112 
0!/31/% 
02f lN94 
OilZl/qs 
Soil ,,+')... wr(lco '."". , 

mj3i+ ;. VA1 

4zO. UJ 
420. UJ 
420. UJ 
,S& UJ 

1000. UJ 
1LlOct~' UJ 
420. UJ 
420. UJ 
420. UJ 

1000. UJ 

4??:. UJ 
420. UJ 
420. UJ 
4ii;’ UJ 
+2D., UJ 
$ioi UJ 
SZO. UJ 
420.' UJ 
$20.. UJ 
420. UJ 
420. UJ 
420. UJ 
420. UJ 
420: UJ 
420. UJ 
420. UJ 
420. UJ 
420. UJ 

ooa-s~~;-19' 

116240 
LmsOOOll9 ‘. 
01/3!/95 : ;, 
D2#13/95 
~2/16/95 : ,':. 

QJfl 
wm 

':.; .,.. :.:. 
li . . 

FO1318 w 

410. u 
410. 
41q. 
410. ii .‘, 
990. 
9!AL ; .; 

41q. 
410. ;!;:: 

410. ti 
9%; u :..:,. 
410. 
410: : ;.,I;: 

410. ,, u 
410. tt "' 
410. 
410, 

,.; .::j, 

410. u' 
410. UJ 
410. lj 
410. u .'.: 
410. 
410, 

r... 

410. 
410. :: : 
410. u 
410. Ii 
410. u 
410. u 

: 470. 
‘. ,qfj.. .. u” 

,:, .,.:g.; .; 

‘1 ., :;: :: 

470. UJ 
.i : ::4m. u 

470. u 
4m. u 
470. u 
470. u 
bm. u 
470. u 

U 
$:, UJ 
350. UJ 
359i- u 
350.. u 
B&. u 
350. u 
3liL u 
350. u 
350N u 
3!0, u 

Z” u U 
350: u 
gp& u 
3SO. u 
350. UJ 
350. u 
350. u 
350. u 
350. u 
350. u 
350. U 
350. u 

Page: 21 

Time: 16:56 

.j:,,: I, ,., ,.. 
116243 ':, 
moMI ":;,,.A 
*2/og,glj : . . . . . . . . :: 

02llw5 : ,: @f21/95 .: ..:.::::I;:::: ;;,:i. 

aor 1 " '. .:.. . . . ,. 
W/K6 ,': :::..:.:;.i:& 

iw,lB "' .U&.‘ 

340. 
340. ; :':; :;, 

340. 340. ; .:.>:.. 

120. 
620. ;, .:>,. ,,, 

340. 340. ; :.. 

340. u 
820. 11 ‘! 

340. 
340. u” .<:,,. 

340. u 
340. (j:. 

340. 
340. u” .:.::. ., 

340. u 
340. u.. 

U 
Et: u: 

340. UJ 
340. u ', 
340. u 
340. u 
340. u 
340. u 
340. u 
340. u 

l ** Validation Complete l ** 



DATALCPJ r oa/13/% 

ylwher. ". 

-1richlorophenol 
-TrlchlorPphenol 

NSA MEMPHIS 
NSA MEMPHIS, RPI, ASSEMBLY A 

SWMU 8 i Soil Samples 

008-S-0002-20 
wwooo220 
116244 
oowo0220 
oz/orf95 

g;z 
Uil 
lR?fK(o 

101316 VA1 

339. 
3% 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
850. 
350. 
850. 
350. 
350. 
350. 
830. 
350. 
850. 
850. 
350. 

UJ 
U 
u 
U 
U 
u 

z3 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U’ 

ZU 
U 
UJ 
UJ 
U 

008-s-OaQJ-01 
oousow301 
116245 

2%F 
OilflS/?5 
02f21/9$ ,', " 
s;of( .:- ', :," 
UC&(+ :j. ';,..; .: 1 

. ...' ... 

UJ 
E Ii 
430. u 
430. u 
430. u 
43oI u 
430. u 
430. u3 
430. u 
430. u 
430. u 
aa. u 
430. 
430. 

w go. :: 
430. u 
43gi u 
430. UJ 
4pL u 
430. 
430. ', :: 
430. u 
430. UJ 
430. u 

1100. u 
430. u 

r1ool u 
430. u 
430. u 
430, u 

1100. u 
430. u 

1100. UJ 
1100. UJ 

116246 
wBsorro3?2 ', 
oz/orf~ ‘, 
02/15/95 
ozlztf!?!c ‘; 

: ,. 
.’ .:::. 

ball ” ,. :: 
UwKg::‘. : ‘: 1 

:.,;y ..: 

iolsu.' : y& 

UJ 
StIl: u 

U 
its: u 
340. u 
340. u 
340, 
340. :J 

U 
: ii;: u j 

U 
g:. u’ 

U 
..g U’ 

$1 ii 
U 

.. 2 u 
UJ 

it;: u 
U 

z: il 
340. u 
340. UJ 
340. u 
820. u 
340. u 
a20. u 
340. u 
340. u 
340. u 
820. u 
340. u 
820. UJ 
820. UJ 
340. u 

ao&so&s2~-22 

rib247 
oOedOOb322 
02/01/95 
DW15/% 
n2/21/* 
soil 
UGfKU;. '.I 

FD1319 ,. VAL 

g: 
490. 
490. 
490. 
4poi 

$1 

iii: 

f ii: 
490. 
490. 

::: 
490. 
490. 
490. 
490. 
490. 
490. 
490. 
490. 
490. 

1200. 
490. 

1200. 
490. 
490. 
490. 

1200. 
490. 

1200. 
1200. 
490. 

UJ 
,ir 
U 
U. 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
UJ 
u 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
UJ 
U 

330. u ,... 
33D.'. u 
$30. u 
36.' .', u 
330. ,u 
330: ': : y3' 

330. UJ 
$30. .. li 
330. u 
330. u 
330. u 
330. u3 
330. u 
800. u 
330. u 
aoo. U' 
330. u 
330. u 
330. 
800. u" 
330. u 
800. UJ 
WO. UJ 
330. u 

Page: 22 

fine: 16:58 

g: ;': . . 

400. q ~ 
rrio. u .j ., 

400. &I 
400' 

ii ': 
E: rid 
400. u' 
400. u '-' 
400. 
Qj& :: . . . 

400, u 
: 400. .: u.. 

400. u 
tOti. u ,'. 

U 
,,: :s: u 

400. 
400; iJ, 
400. u : . 
400. u 
400. u 

‘400. UJ 
400. u 
%o. u 
400. u 
960. u 
400. u 
400. u 
400. u 
960. u 
400. 
960. :; 
960. UJ 

4 400. u 

-c, * 



DATALCP3 

GGf 13/% 

NSA MEMPHIS 
NSA MEMPHIS, RFI, ASSEMBLY A 

000-5-0002-20 
ooasooo22o 
116244 
OWSOOO22O 
02/01/95 
02115f95 
02#21/% 
Soil '. 
WI/KG’ c 

@13t& ', VA1 .' 

350. u 
,350. u 
350. u 
,fso; u 
850. u 

.854. UJ 
!50. UJ 

‘350. u 
350. u 

'@SO. il 
350. u 

" ffo. u 
350. u 
350.:. u 
350. u 
'356. v 
350. u 
358; u 
350. u 
fS0. u 
350. UJ 
950, u 
350. u 

;' 350. u 
350. u 
350. u 
350. u 
350. u 

SWMU8 - Soil Samples 

008-s-0003-01 
0081000301 
116245 
0Q8s000301 
02fOll95. 
02f!Sf% 
02/21/95 soj, :I: 

UGfUG 1 

rorjjlb;:.. ': VA1 

008-s-0003-12 G 
OO8sOoa312. ,' 
116246 
00&000312 '., 
OUO1f95 
02flm5 ;y” 
ww95 
soi 1 ,.' 

:/ . . : ., ,I', 
. . . 

IJGfKG 1 

430. u 
b30. iJ 
430. ,u 
430. u 

1100. u 
~11W. .UJ 
430. UJ 
430. ‘U 
430. u 

llqt).' u 
130. lJ 
$30. iJ 
430. u 
43@i ii 
430. u 
434; u 
430. u 
4so. u 
430. u 
4300; u 
430. UJ 
434. u 
430. u 
430. u 
430. u 
430. u 
b30. u 
430. u 

340. 
340. iJ., : 

U 
?Q: u ,.. 

340. u 
340. u 
340. u 
340. I.. 

490. u 

400; u 

490. UJ 
:. 4w. ‘U 

490. u 

4w. u 

490. u 

4w. u 

490. u 

440. u 

oo&s-woe01 
gOtss0004o1 
116248 
0#sOoo401 
02fOli% 
ymg : ‘: 

SoCt .:. ,;,; 
WKG :f,.,: j 

roya VAi 

iii: 
330. 
no. 

ijiti: 
330. 
x30. 
330. 
i3lM; 
330. 
330. 
330. 
330‘ 
330. 
330.: 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 
330. 

U 
u 

u 
U 
U 
UJ 
UJ 
U 
U 
U 
U 
ir 
U 
u 
U 
U 
U 
u 
u 
U 
UJ 
u 
U 
U 
U 
U 
u 
U 

Page: 23 

Time: 16:58 

400. 
4w. ; .:,..:,> 

400. 
co& ; ‘,.,, .: 

g:. :: 

U 
E: u 
400. UJ 
4bo. u ‘.: 

400. u 
400. u 
400. u 
400. u 
400. u 
400. u 

l ** Validation Complete *** 



DATAlCP3 

oaf t3fv6 
NSA MEMPHIS 

NSA MEMPHIS, RPI, ASSJXMBLY A 
Page: 24 

Time: l&56 
SWMU8 - Soil Samples 

-Chloroethoxy)methane 
Ok+~thylphenol 

000-s-0004-24 
mSOOO424 
116250 
OOIWOO424 
02/arm, 
02f 15m 
W:'": 

WfUG;. 4 

UJ 
:2* u 
4io: u 
420. u 
4g, u 
420. u 
420. U 
420. u3 
420. U 
420. U 
420. u 
420. U 
420. U 
42b. U 

420. 
420. -:: 
420. 

U 
420;. 0 
420. UJ 
420, U 
420. u 
420. u 
420. U 
420. UJ 
420. U 

1000. u 
420. U 

1wo. u 
420. U 
420, U 
420. U‘ , 

1000. *u 
420. U 

1000. UJ 
1000. UJ 

420. U 

l * 

y-PO&P;;;-01 

141169 
~j$gQ' 

01/16l% 
01120/%; " ,:y. 
Soj{ ::,::, j; 
w/Kg .:", I 

. . . . . 
ill+5 ,xy::. : : VA1 

,z: u 
.U 

Mq, i 
460. u 
y!:, ; 

460. 
460. ii 

U 
z: u 
460. u 
46oi .. u 
we u 

2’: u MI ;. ,, 

2; ;, 

460. u, 
440. U’ 
460. u 

: W’;’ u 

460. u 
460. u 
460. u 

IIW. u 
U 

1zr u 
460. u 
MO... u 
460. u 

1100. u 
460. u 

1100. u 
1100. u 

460. -,, u 

42o. 
420. 
rgq. 
420. 
i?O. 

1 420. 
420. 
420. 
420. 

:. 420. 
czo. 
420. 
42l$ 
4zo. 
420. 

'. eo. 
420. 
do. 
420. 
420. 
420. 
4200. 
420. 
420. 
420. 

1000. 
420. 

1000. 
420. 
420. 
420. 

1UOO. 
420. 

WM. 
1000. 
420. 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
II 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

lomplete l ** 

!m-~m-~~-01 

141171 
OQaPw3fJl : 
Olflll% ‘:’ 
Olfl6/% : 1' 
Ol/za,% ‘, ...‘. ‘: 
Soil ,,;, ‘, 
M/Kg ,,),‘.,, .,’ A 

1665 VA1 

450. u 
430. u 
450. u 
rso. u 
450. tj 
450.. u 
+o. u 
450. u 
450, u 
iso. u 
450. u 
c5!.ii. u 
450, u 
45Qr u. 
450. u 
456+ L '". '. 

450. u 
430; '. li '. 
450. u 
450. 'u. 
450. u 
450* u 
450. u 
450. u 
450. u 

1100. u 
450. u 

1100. u 
450. u 
450. u 
450. u 

1100. u 
450. u 

1100. u 
1100. u 
450. u 

430. 
::..., 

,lJ 
43@ u 

430. .u 
43Q; :. u 

430. UJ 
43dl'. u 
430. u 
430; u 
430. u 
430. u 
430. u 

1100. u 
430. u 

11w. u 
430. u 
430. u 
430. u 

1100. u 
430. u 

1100. u 
1100. u 
430. u 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Y 
U 
U 
UJ 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 



OATALCP3 

oaf 13/w 

NSA MEMPHIS 
NSA MEMPHIS, RFI, ASSEMBLY A 

SWMU 8 - Soil Samples 

008~S-0004-24 
008S000424 
116250 
OO6WO424 

%:E 

!g:'" 
t@fKO' 

:kb131ti,: VAI 

420. u 
k&l. u 
420. U 
G!lL u 

1Ow. u 
tooo. UJ 

420T i 420. 
U 

1:: u 
420. u 
420. u 
420. U 
429,. u 
4zo. 
420; :: 
420. U 

“&foi u 
420. u 

.'. Q 420. u 
420. UJ 

.:. :’ 420; u 
420. u 

"' 420. u 
420. u 

': 426. u 
420. U 
420. u 

008-P-c601-01 
OO6PcB0101 
141169 
00apcbo101 
Olfllf% 
01/16f% 
01/20/% 
Soil 
W/M 

: 
I 

1665 VA1 

U y$ u. 

560: u 
660. ‘II 

11w. u 
1100. u 

g: Jl 
460. u 

1100; u 

460. u 
460. u 
460. u 
460. -0 :. 
460. u, 
460. .u 
460. u 
460. u. 
460. u 
460. u 
110. J 
460. u 
460. u 
460. u, 
460. u 
460. u 
460. u 
460. u 

DO&P-CBOl-03 DO&P-CBOl-03 
DOaftsolo~ DOafts0103 
141170 141170 
oo8pcbo103 oo8pcbo103 
Dl/llf% Dl/llf% 
W16f96 W16f96 
a1120196 ; ,;: ',;, a1120196 ; ,;: ',;, 
Soi t ::, Soi t ::, '. '. vp/Kg ,.:,. .'. .. .'." vp/Kg ,.:,. .'. .. .'." 

j&S .: ,.' ,',, ; :: $a j&S .: ,.' ,',, ; :: $a 

4?0., u 
420. iI 

lflO0. 
loo(j;".'~ ;.:. 

420. 
j' uoL:'.:.A:,;.;:i':. 

420. 
.; ., &,, :. j, ; .:.. 

420. U 
,. 420,; ;.-.. : G ; : 

170. 
YLY. “-420-. :.: ,.... : 

420. 
420. ,.' ; 

420. U 
420. u 
420. U 
420. U 

.$50. 
:. 45di y. 

450. u 
.i4M. u 

450. u 
"4vL u 

65. J 
.?450. u 

450. u 
450. u 
450. u 
430. u 
450. u 
450. u 

430. 
b39. 
430. 
430. 

11oq. 
11w. 

430. 
4306 
430. 

1lW. 
430. 
43a'. 
430. 
430. 
430. 
430. 
430. 
430. 
430. 
430. 
430. 
430. 
430. 
430. 
430. 
430. 
430. 
430. 

z 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 

:: 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Page: 25 

lima: 16:5b 

008-Io8-~~-01 :, : 
.,.. 

lb1113 

440. 
;. 446. ;...', : 

1100.. u 
1100. " ,:::,:: 

440. 
440. 
440. u 

1100. u :I:,: 
440. 
440. .' ;>..:: :'... 

440. u 
‘b&D. u. .,:: 

440. 
44Qd ; :: 

440. u 
440. "U 

440. u 
440. u 
440. u 
440. u 

l ** Validation Complete l ** 



DATALCP3 

DVl3/96 

sw46-SWH UrplE ID .-..... 2 
. 

QIClNM ID -r---x 
UI llnm.R ID ---J 

..,: : ID noW REiWRl --a 
‘.. .. ,:.’ 8AIpf.R MfE -M---Y 

,. “’ ..,:.:. ; em mucfED --a ., . ...’ ,.:::: :: ., . . : ., ,; I DAlE ~nIl&v2!Eu -a-J . ,, ,..j’,... . . . l’.‘,,’ ,: . mrfigw +.4--y 
: t#b8T$,y-?~-----J 

.’ ‘. :fj&$a P&l+p~ :. .: “” 

108-95-2 Phenol 
lfl+ic+ 6ti(Mhtciroethyl~)etheP 
95-57-F 2dYll?mphenol 

: .~lq$;l- q:,j.of~t~rdb;intcnc, 
W-46-7 1,4-Di~~lorobenzene 

.A’ &-5Wi 1,~D~ch~&ben#ene 
95-41-7 ?-Hethylphengl (o-cresol) 

:j:;,, yg&#:q ~i~?~@ygybf~~+J$f~yopropme) 

106-44-5 4-Me*yQhefd (p-Cresol) 
#i-64*il N-lrtt~p;;$f-n-~r~tulinc 

67-72-l I&@loro+h$,rq 
9b*#j;;f tar&.&&&‘, 

78-59- 1 +phorone 
‘1 fgj.m.5 2*Yf$~api\@@ 

105.6!-9 ?,i-D!~thy@&pol ,, 
‘,. :.. Q(+Jp? ~i~;~~&.&~~~~ .’ 

120-~-l 1,2,4-T~i~lorobenrene 
1 ‘. $bj:;2@&$ tiMth&e .‘. :,, 

lD6-CT-8 4-@lor*iline 
&-@Gj &xK)ct&uM#m ” 

l!l-91-l bir(?-Chl9roct~o~y)ncthm 
( 59-50-l 4-tht0ro~J-niethytphetwt 

91-57-6 2-Wethylnaphthalene 
77-47-4 HexqhlorocyckJpentediene 
88-06-2 ?,4,6-TrichlorophenoI 
%-05-4 2,4,5-Trichlorap)rcna( 
91-58-7 2-Chloronephthdene 
M-74-4 P-lftrimitfnt 

131-11-3 Dimethyl phthalate 
208-96-8 Acenaphthykne 
e-20-2 2,6-Dinitrotoluem 

99-09-2 f-witroenilin 
83-32-9 Acenaphthene 
51-28-5 2,4-Dinitrophenol 

100-02-7 4-Nitrophenol 
132.&4;9 Dibmtofuren 

_c- II’,, 

NSA MEMPHIS 
NSA MEMPHIS, RFI, ASSEMBLY A 

006-P-CBo4-a3 
oOl3Pcw4O3 
141174 

%Z 
01/16/% 
01/22!% : 
Soil 
WJIKO 'I, ') 4 .: 
1665 VA1 

439. y 
4301 u 
430. lj 
430. u 
430. q 
430. ll 
430. u 
430. u 
430. u 
430. iJ 
430; y 
430. u 
430. u 
430‘ u 
430. u 
430. u 
430. u 
430. .u 
430. UJ 
430. u 
430. u 
430. 'U' 
430. u 
430. u 
430. u 

1100. u 
430. u 

1100. u 
430. u 
430. u 
430. U' , 

1100. 1 u 
430. u 

1100. u 
1100. u 
430. u 

SWMU8 - Soii Samples 

008-~~~~-01 

141309 

zz$p’ 
?1/24/96 
OV26/5%.. 
So!\ .' 
w/K#: ',, 'I 

1665 VA1 

420. 
420. 
42$ 

'420. 
430. 
42Q. 
420, 
420. 
420. 
420; 
420. 
UO." 
420. 

,420: 
420. 
420. 
420. 
420.. 
420. 
420. 

., 420. 
420. 
420. 
420. 
420. 

1000. 
420. 

WOO. 
420. 
420. 
420. 

1000. 
420. 

1000. 
1000. 

U 
U 
U 
U 
U 
U 
U 
.U 
U 
.U 
U 
u 
U 
U 

E 
U 
U 
UJ 
0 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

wa-P,~~;-03 
141310 

%$Eo3 
oi/24m 
W26/96 

$Oi’ ” ‘. II i@/Kf,; 

1665 : .VM ‘. 

420. 
: 428. 

420. 
&xi. 
4th 
42001. 
420. 
ri?b. 
420. 
420.: 
420. 
ia. 
420. 
im 
420.. 

:zt 
420: 
4?!. 
420. 
420. 
420. 
420. 
420. 
420. 

1000. 
420. 

1000. 
420. 
420. 
420. 

1000. 
420. 

1000. 
1000. 
420. 

141311 

%Z’ 
01/24/% ,’ 
01/26/W :. 
soi I . 
Wlhf ,.’ ! 

1665 ‘, VA1 

420. U 
420. : u 
420,. U 
420, ,ir 
420. U 
420. Li 
420. 
420. "' 

;. ; 

430. 
420.:~ ::. 
420. 
420: >.' ; :/ 
420. U 
42Q,:- u 
420. u 
420.. (J :... 
420. u 
420:'. u 
420. !JJ 
420. u 
420. U 
420. U 
420. U 
420. U 
420. U 

1000. u 
420. U 

looo. u 
420. U 
420. U 
420. U 

1000. u 
420. u 

lODO. u 
1000. U 
420. U 

oo&-P;sy3 

it1312 ., 

gzz ,f 

bl;26/% ..’ ::‘:: ‘: 
Sol. t : ,..: : ;., 
,,,j,Q, j j .’ ‘, , 

166V’.:~,, ,.: VA1 

420. u 
rza. u 
42g. u 
420. u 
420. u 
92&: u 
420. U 
420. tJ 
420. IJ 
rti<: u 
420. U 

. . . : &to;-.. u 

420. u 
.iszoi: u " 

. . 420. u 
420;. u 
420. u 

', -:4HI... u 
420. UJ 
420.: u 
420. U 

.’ czo. u 
42Q. u 
420. u 
420. u 

1000. u 
420. U 

1000. u 
420. u 
420. u 
420. U 

1000. u 
420. U 

1000. u 
1000. u 
420. u 

Page: 26 

lime: 16:56 



DATALCP3 

L-B/13/96 

,.. (. 

Efdl46-m, WLE ID . . . . . . . 

QtClNAl. ID -*-I- 

:. .' I.48 m ID --- 
ID FRa #wRl *- 
SAIRLE Mrr -v+* 

.’ ‘. DATE w =- 
: . . . . . .: Mm AIyLLlfB) p*. 
. . . ..’ *ntg .,+-+**&+b&,c 

UfT$ .f,-L& 
.. ‘:’ 

., ,::.,.:.:l.,$$!.,t P@r-@/er,. :, ‘, ,:,..::,:T,: .‘.., ,‘.,, 

l?l-14-2 2,4-Di~itrptoluena 
&j-&i Hethytphthrlete : 

7005-n-3 4-Chlorophanylpheny~et~er 
,&-n-tFluopa& : 
100.01-S 4-Ni~r~niline 
534-52-l 2-Meth~l-4,6-Oini~iophan& 

86-30-6 I-Nityosodipheny~amine 
101-55-3 4-&omphimLI-phmylsther 
118-74-1 Nexachlorobenzane 
87436-5 Pcntachloiwphemt 
85-01-I Phenanthrena 

ltO-it-t Anthre&& 
+-74-s Carbarole 
84*74*2 Di*n-bmytphthrlrtd 

2w-44-O Fluoranthane 
129.00-G Pyrene 
85-68-7 Eutylbq~ylphthalate 
91.#4-l 3,3'-Dicht,orebaMfdine " 
56-55-3 Benzo(+mthracana 

2lk01'.9 awd '. 

117-81-7 bis(2-Ethylhexyl)phthalate (EEHP) 
117+4-O Jiwoctyl phthal*ta 
205-m-2 Banzo(b)fluoranthene 
2q7-08-9 Benzo<k)fluoranthene 
50-32-a Benzo(a)pyrans 

193-39-5 Indeno(l,2,3-cd)pyrens 
53-70-3 Dibenz(a,h)anthracene 

191-24-2 Benro(g,h,i)perylen& 

NSA MEMPHIS 
NSA MEMPHIS, RFI, ASSEMBLY A 

SWMU 8 - Soil Samples 

008.P-cw4-03 
oo8pcB0403 
it1174 
oo8pchll4o3 
Ql/ll/% 
01/16f96 
Olf 221% 
$911 
trgfU A 

i665 “ifAt . 

430. 
430. 
430. 
430. 

1100. 
11w. 
430. 
430. 
430. 

1100. 
430. 
b30. 
430. 
430. 
430. 
430. 
430. 
'430. 
430. 
43q. 

:x: 
430. 
430. 
430. 
430. 
430. 
430. 

U 
U 
U 
U 
U 
U 
UJ 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
II 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 

1 

008-P-CBO5-01 
OD8Pc00501 
141309, 
aDs&@501 
01/57/% 
01/24/% 
01/26/W 
Soil 
WKg I 

i665 j. : VA1 

420. u 
420. IJ 
420. U 
420. u 

1WO. u 
1DOO. u 
420. UJ 
420. u 
420. U 

1Wa.. u 
420. U 
420. U 
420. u 
420. U 
420. 
420. :: 
420. q 
+20. lJ 
420. y 
420. U 
420. U 
420. u 
420. U 
420. U 
420. U 
420. u 
420. U 
420. U 

420. u 
426. '. 'U,. 

420. u 
4j& ':. u 

420. 
420; .! ;. 
C?O. u 
420. '. u 
420. U 
420. u 

420. 
,420. 

420. 
<. 420. 

1000. 
~~lOOD* 

420, 
: ,' ', ha& . 

.,g 

420. 
'A 420. 

420. "' : 
'429, 

:,. :z"o: 

..' g 

,,420. 
,' r&I. 

420. 
'42D. 

420. 
'429. 

420. 
420. 
420. 
420. 

U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

g:. 
420: 
420.' 

jooo. 
low. 
420. 

fit 
towr 
420. 
420; 
420. 
420. 
420. 
420. 
420. 
420. 
420. 
420. 
420. 
420. 
420. 
420. 
420. 
420. 
420. 
420. 

U 

u 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 

:: 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Page: 27 

Tine: 16:58 

I 
*+* Validation Complete l ** 



DATALCPJ 

00/13/w 
NSA MEMPHIS 

NSA MEMPHIS, RFI, ASSEMBLY A 
Page: 28 

lima: 16:56 
SWMU 8 - Soil Samples 

008-s-0001-01 
ODBllODlDI 
116238 
ooas000101 
0113lf95 

z%Y .’ 
tJG/K6 : ,’ ‘. 1 

FD13ld ‘l/M 

::: :: 
U 

ii: u 

1;: 
J 

13. u 
f3. u 
1% 
13; ii 
1:. u 
?3.. u 
13. u 
13. u 
13. u 
13, u 
13. u 
13i ti 

if: 
U 
U’ 
U 

ii: Li 
13. u 
13. U 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u’ , 
i3. c u 

j$. UJ 
.!3. u 

IS. UJ 
I$ u 

UJ 
g: J 

:2: UJ u 

;;; i 
13. u 
13. u 

UJ 
iI: u 

I’::. : 

13. u 
13.- u 
‘13. u 
13. u 

U 

, 2 u 

13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 

::: 

:3- 
ii: 

;.rai 
if: 
12. 

:12* 
12. 
12. 

:f : 
12. 
12. 
12. 

.12. 
12. 
12. 

,12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 

Doa-s-wol-19 
oos~119 
116240 
o(Io119 
Dl/W% 
i;;v?5 

U6,KO E 

FDtiiltl : VA& 

UJ 
U 
UJ 
U 
UJ 
J 
UJ 
u 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 

U 
U 

U 

U 
U 
U 

U 

>mplete *** 

116241 
(108sooo201 
02/Dlt95. i: 
Wf"" : :, 

Wfyo.' .'A.., A 

FD13lh VA1 ." 

$1 ‘.;: “u :, :; 

:, ;:: 
U 

.,, u 

::: r. 
13. u 
13, : .’ ,’ lj’.‘.. 

13. u 
lr$. .u,' 
13. u 
13. u 
13; u 
13. u 

:3: U u 
13. u 
93. u 
13. u 
13. u 
13. u 

13, u 
". ,' 13;" u 

13, IJ 
13,' u 
13. u 
1s. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 

13. 
13. 
13. 
13. 
2. 

110. 
13. 
13. 
13. 
131 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 

U 
u I. 
J 
J 
U 
u : 
U 
0 ‘. 
U 
U 
U 
IJ 
U 
U 
UJ 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 



DATALCP3 

08/13/% 

74.47-I 
" '74-@-l 

75-01-~ 
,' .?!&ob-: 

75-W-i 
.‘::@62;, 

75-15,-l 
.; 'j 'y$*jgi, 

75.,*-: 
!+I-~594 
$47-66;; 

j l(J?'o@ 
7yg-: 
71-55-i 

56-23-1 
7597-i 
n-8+-! 

lfM51-bil-! 
79.01-t 

124.ia-' 
. 

E-g;; 

lDO61-02-t 
75-25-i 

106-10-1 
591-18-d 
127- 16-1 
79-34-5 

108.88-I 
108-90-i 
100-41-4 
100424 

1330-20-1 

WQLE ,D .a.....: 

OGtGlWL ID *----’ 
w WLE 10 ---: 

'. 10 M REPtRl --I 
.:: OmpLe DAflE .*-a*! 
'. :. MTE UutrilEp *+; 

Mfl[# *-,*y+;** 
. . '. .,. . . WjT$ -/ii++*ii;/ 

rerqt+r 

:hjormethane 
#)olLoapthm " '. 

linyl chloride 
y&oa&(#l@! :. 

!cthylene chlori$e 
C~etone 
:arm disulf i& 
i.;jibim0mthae 
I,q!-DichLoraet@te 
t ;~~Oi$htoroethene ( tota! 8 
~!oroform 
I, ,2-D idhi oroetham 
!-I@tanone WEK) 
I,l,'j-rricttloroethsne 
;arbon tetrrhloride 
wi$&ldichloriiutha > 
I,?-Dichloropropane 
;ir-I$-Oicitiorqmpena " 
'richloroethene 
Wmuchlororaethsm, 
l,1,2-Trichlproethane 
I&qte 
:rans-1,3-Dichloropropene 
IrulGfOml 
,-Methyl-2-Pcntanone (MIgK), 
I-NCXWIOM 
etrachloroethene 
,l,i,2-rctrachloroethi 
OlUWh? 

Ihl oiobmttm 

thybenzene 
tynf= 
ylene (Total) 

NSA MEMPHIS 
NSA MJZMPHIS, RFI, ASSEMBLY A 

q31a VAL 

13. 
13. 

::: 
13. 
10. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
i3. 

UJ 
U 
UJ 
U 
UJ 
J 
UJ 
u 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u’ , 
U 

SWMU 8 - Soil Samples 

008-s-0003-01 
008s000301 
116245 
OLU3SOOllJOl 
02rorr95.: 
or/at/!@ 
Soil ,:: ',, 
UGfKlj: >:,:,' " I 

FDl3lb VAL 

13. UJ 
Q1: u 

::: 
UJ 

:;: UJ 
13. UJ 
If. U 
13. u 
13:. u 

13. 13. t: 
13. UJ 
jr; u 

.13, u 
j3L.Y U 
13. u 

,13. u 
13. u 
13. u 
13. u 
13. u 
!3. u 
13. u 
13. u 
13. u 
13. u 

O~&~J.l".' 

116246 
Oo8sOOO312 

'1:: 

02/Olf95 :': :' 
fJup7/95 j,, .' :. 

@@ :: ::,:i.:~:~,:' 'I . 

ftklflc) : VA& 

12. &I 
,lZi :.'U .'. 

!2. 
12. :, ; -i". : 

12. 
1,' ,$,' :': ..,. $. 

12. u 
12. u;. 
12. u 
42. u 
12. 
12. ;. 

12, u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 

12. 
12. 
12. 

.A. .iz. 
12. 
12. 
l?. 

. . . . . . 12. 
12. 

.. '12. 

.. ;;: 

12. 
$2. 
12. 
12. 

ii: 
i2. 
12. 

1:: 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 

!JJ 
U 
UJ 
U 
UJ 
UJ 
UJ 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 
U 
U 
U 

l& UJ 
j2.:.,. u 

12.. UJ :. 
l& " U'. 

12. 
12.: .' : 

if:,. ; 

:I::,.. ." ; 

12.. 
it ;.... $ 

12. 
12. i 
12. 
lzi.,. :: 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 

Page: 29 

Time: 1658 

12. $ ., 
ii?. .:i::'::: 

12. 
12. 

; ,i: .$.. . . . . . .\ . . . 

::: ; :;$$ 

12. u 
12. u '. 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 

*** Validation Complete l ** 



DATALCP3 

08/13/% 

su846-lilq 

‘..‘. 
: :. ..’ 

:,. ‘) ,:. 
,... : 

,, .,... :.:. 
:. . ,,..:.: 

CAti; ,...:. 

n-al-; 
&#.j 

p-o!+ 
75-q-! 
75.09.i 
67.&&j 
75-15-1 
7p#-1 

g:i 

67-66-i 
lfjf-&J 

78.93-1 
', tl-%a 

56-23-5 
@g&j 

yy-? 
.1006l.il3~~5 

79.Of-4 
:: 124%$~1 

79-op.5 
tt.4jq 

1006!-02-d 
" 7!i-25-z 

108-10-l 
591.7@-a 
127-18-4 
79-34-s 

108-88-3 
lD8-90-7 
100-41-4 
100*42-5 

1330-20-T 

:h!orcmethqe 
N-dmwYathane 
Gnyl chloride 
:ht&tbne 
lethylege chtoride 
l~~wfli! ,’ 
:erh disulf ide 
,i~~tc~~6kethene 
.I-Dichloroefhane 
,2-tlf~htQroethene (total) 
hloroform 
~Z~@lciitoroethane 
-Gut- CWK) 
:itif-i~ichloroethane 
srbon tetrachlorik 
r@idf+kfutdthane 
,2-D!@oropropsnc 
ii;*lj3,~Dkhtoropropem 
ric~loroethene 
ibro&&lorc#thane 
,I,?-Trkhloroethane 
Gw 
rqns-1,3-Dichloropropme 
tmofeti 
-Methyl-2.Pentanom (HlBK) 
- IhhOlM? 
etrachloroethm 
,1,2,2-Tctrachloroethane 
0tumC 

hbrobmzm 
thylbmzene 
tY- 
ylene (Total) 

NSA MEMPHIS 
NSA MEMPHIS, RPI, ASSEMBLY A 

SWMU 8 - Soil Samples 

Pege: 3D 

lime: 16:5fJ 

008.s-om4-24 
OOBSOW424 
116250 
oo&ooo424 
02IOln5 
f%;y 

UGfKG ” i ‘, L 

FDiflB VAL’ 

12. UJ 
12; u 

UJ 
::: u 

UJ 
::: UJ 
12. UJ 
12. u 
12. u 
12. u 
12. u 
13.. u 
12. UJ 
111, u 

12. 
12; ;.. 

U 
::: u 

Ii 
::: u 
12. u 

‘, --,12. u 
12.. u 

‘,’ t2. u 
U 

ii: u 
12. u 
12. u 
12. u 
12. u ~ ‘1 
i2. ‘U 

006.P-ml-01 
OO8PC8O101 
151169 : 
oomEb101 
Ol/ll/% 
01m/94 
soit 

; .; 

UGlKq’ 

1665’ VAL 

jr. u 
14. u. 
::: u. U 

14. u 
1); u 
14. u 
tci IJ 

14. 14: yi: 

::: U u 
14. u 
14. u 

14. 14. ;; 

14. 14. ;:: 

1+. 
14. i 

1% u 
14. 0 
14. u 
14. u 
14. u 
14. u 
14. u 
14. u 

2. J 
i4. u 
14. u 
14. u 
14. u 

006.P-Cal-03 
DoflPcB0103 
141170 

r$%’ 
:xwpb 
WKG 4 

1665 VM 

1:: 
13. 
13. 
13. 

350. 
13. 
13. 
13. 
lj. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
3. 

13. 
13. 
13. 
13. 

U 
U 
U 
u 
U 
D 
U 
u 
U 
u 

:: 
U 
u 
U 
u 
U 
u 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 

Zomplete l ** 

U 
,.if: u 

14. u 
,14; u 

14. u 
14i u 

1:: I: 
14. u 
14. u 
14. u 

13. 13. 
:5: 
ii: 
::: 
;:: 
:;: 
:5: 
i:: 
13. 
13. 

::: 
::: 
13. 
13. 
13. 
13. 
13. 
13. 
5. 

13. 
13. 
13. 
13. 



DATALCR 

08/13/% 

74-8!-3 Chloramth~ 
'74-S&9 Grd*bstljrns : 
75.ql-4 Vinyl chlorida 
7$-W? Chioroethene 
p-W-3 pthylene chloride 
67~64*1 &t&tone ‘.. 
75.I!-0 Carbon disulfide 

.. 75-35-4, lil-oichtOroeth~ 
75-34-3 1.1.Dichloroethane 

1. 540-59-D 1.2~Gichtoroe~ (total) 
67-66-3 Chloroform 

.lOi-M-2 1,2-Dkhtoroethm 
n-93-3 2.Butanone (HEK) 
tl-55-d i,&i-Tri&loroetharia- 
56-23-5, Carbon tctrachloride 

.' 75*2i-4 Braadichlarawthane 
78-87-T 1,~-D1~hloroproparm 

10061-01-5 ci*-t,3-Oichtoroprvpme 
79-01,-e Tr,ichtoroathene 

1?4-44-t'Dfbrunoclilor~th~ 
79.00-9 1,1,2-Trichloroethane 
71*43-t Gqnmla 

10061-02-6 !rms-1,3~Dichloropmpene 
75d?!i-2 Grmofom 

108-10-l 4.Methyl-?-Pentanone (MIBK) 
591-78-6 2-Hwmnon:. 
127-18-4 !etrachIorcethene 

79-34-5~~,1,2,2-Tctrachlorodth6ris 
108-88-3 TOlyene 
108-W-t Chloroberjzene 
lOD-41-4 Ethylbenzene 
tOO-42-5 Btyrent 

1330-20-7 Xylem (Total) 

NSA MEMPHIS 
NSA MEMPHIS, RFI. ASSEME3LY A 

SWMU8 i soii Samples 

0O6-P-C8O4-03 
0O8Pfm403 
141174 
008PCBO403 
01/11196 

%18'% 
W/KG / 

lb65 VAL 

13. 
13. 

:5: 

2k 
4. 

13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
i3. 

U 
U 

ii 
U 
D 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

00&P-C805-01 
OO8PCBO501 
141309 
OO8PC80501 
01/17/96 
01/19/% 
soit 
W/KG ,' 1 

i665 :' ,, VAL 

13. u 
13. u 

13. 13. : 
13. 
13. : :J 
13. u 
13.' u 
13. u 
13. u 
13. u 
13. u 
13. u 
13.' ,! u 

13.. ,u 
13. u 
13. u 

'::*' u U 
13:. u 

::: u” 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13, u 
13. u 

00&P-CBOS-@ 
LiO8PCG0503 
141310 
Oo6Pcu0903 
Dl/lIf% 
01119196 
Soil ,:,'. UC,KG . .! :" , 

166s ‘VAL 

13. u 
13.1 UJ 
13. u 
13, u 
13. u 
13. u 
13, 
ts.: '. i 
13. u 
is. u 
13. 
13b'. : '. ; 

13. u 
t3, Lt 

!!- 
13. ,i 
13. u 
lS, ,u 
13. u 
13. u 
13. u 
13. u 

U 
:3': u 
13. u 
13. u 
13. u 
13. u 
13. u 

13. 
13. 
13. 
13. 

1:: 
13. 
13. 
13. 
13. 
13. 
13. 

::: 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 

U 
U 
J 
UJ 
U 
li 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

008.P-CBO6-03 
oo8PwD6o3 : 
14012 ;.I ., 
OO&T8O&G3 
01/17/% ., ',, 
OlIl~"%. '.:'j :: 

.+:.:. ..,.. 
W/KG ,:..:,,:.,I .,,: 

i 
1664 VAL 

13. u 
13. .(I' 
13. 
t3; ,' ..'. ; 

13. u 
13. u 
13. u 
13; .u 
13. 
13,':'. :: 

if: 
U 
U' 

::: .' U 
'U 

!3. u 
13. : .tJ 
13. 
i3. i 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 

Page: 31 

Time: 16:58 

*** Validation Complete l ** 



. 
: 



DATALCP3 

D8/13/96 

TUTU. PNW 

22569-71-i 

NSA MEMPHIS 
NSA MEMPHIS, RPI. ASSEMBLY A 

00(1-S-DESI-GN 
OD8SDEStGN 
116323 

Fdi318 ,VAL 

7200. J 

SWMU8 i soii Samples 

. 

‘. :.r. 
‘: ..,,’ ,...’ :: ” 

L 

Page: 33 

lime: 16:Sll 

*** Validation Complete l ** 



DATALCP3 

08/13/w 
NSA MEMPHIS 

NSA MEMPHIS, RFI, ASSEMBLY A 

ooa-s-oaol-01 
oDBsooD101 
116218 

%gF 
ai??28f% 
yfy* :. 

*KQ : ,' Jo 
. .' 

FD13lq VM 

67. u 

!3WMU 8 - Soil Samples 

FO1318 VA1 

86. u 

Do&s-Dw-19 ': 
008sMKlll9 
116220 
Dotwow " 
Dl/31/95 
mm .', ', 

Soil 
wOfK6 .‘. 4 

FD1318 vni 

79. u 

FOOp.l.6 ,, -VAl: 

80. u 

Zomplete *** 



DATALCPJ 

08/13/% 

NSA MEMPHIS 
NSA MEMPHIS, RFI, ASSEMBLY A 

SWMJ8 - Soil Samples 

008-s-0002-20 
o(kwDD2w 
116224 1 w25 
0088000220 008sooo301 
02/oi/k 02/W% 
02/28/95 02f 28#% 
OUzs/% oirza/% 
soi 1 Soil' : '1, 
HWKO A no/KG I 

FDl318 'VA~ mtaia VA!. 

82. u j 83. u 

oo&-&oo;-12 fJo8-si-ooa3-22 

116226 
DosSODD 

w8sooo3l2 
116227 
008sOW322 

y$g,g 62tQ1195 
02/2e/95 

02/?8/95 .’ :{:8t95 
sgt ‘1 
m;lKC A iiWKQ A 

FD1318I. ' "':.VAI. F@l VA1 . 

oa 
008st 
1162i 
008st 

i%E 
1 ozm/95 1 02/01f93 .,I,:. 

82. u 83. u 

L L 

Page: 35 

Time: 16:58 

l ** Validation Comlete *** 



: 
..‘. 
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‘. 
.‘.“. 

..:y 
.., 

‘. 
., 
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,... 
; 





r 
DATALCP3 

11/03/98 

7440-36-0 Antimony 
7440+38-2 hrsenk 
7440-39-3 Bariun 
7440-41-? 8erylLiun 
7440-43-9 Caddun 

'7440:47-3~Chraniua 
7440-48-4 Cobalt 
7440-~!w-a.Ccpper 
7439-92-l Lead 
7439-97-6 Mercury 
7440-02-o Nickel 
-m-49*2 8etenii.m 
7440-22-4 Silver 
7440-28-O mdtiun 
7440-62-2 Vamdiun 
744a-d-6 Zinc 
7440-31-s Tin 

-L 

NSA MID-SOUTH 
RFI, ASSEMBLY A 

SWMU 8 PCB SOIL INVESTIGATION 

oO8-P-CBOl-01 OO8-P-CBOl-03 
0O8PC80101 008PCBOlO3 
14116% 141170s 
008PCBOlOl OO8fmo103 
Ol/ll/% Olfll/% 
soil Soit 
WKG HGIKG 

1665 VAL 

8.1 UJ 
8.4 

93.1 
0.5 J 
2.8 

11.7 
8.2 J 

13.2 
13.1 J 
0.14 u 
8.3 J 
0.54 u 
0.81 U 
0.81 u 

25.5 
42.3 
12.5 u 

It565 VAL 

7.6 
10.9 
92.6 

0.56 
3.5 

12.1 

1;:s 
13.1 
0.13 

10.8 
0.51 
0.76 
0.76 

28.8 
49.8 
12.7 

UJ 

008-P-CBO3-01 
0O8F'CBO301 
141171s 
008PCBO301 
01/111% 
Soil 
WKG 

1665 VAt 

8. UJ 
7.6 : 

90.1 
0.41 J 

::7 
7.2 J 

13.2 ', 
14.6 J 
0.13 u 
7.2 J 
0.53 u .: 

U 
ii:: tJ 

21.4 
38.4 ': 
13.5 u 

008-P-CB03-03 
OO8PCBO303 
141172s 
0O8PCBO303 
Olf11/96 
soi I 
WKG 

1645 VAL 

7.6 UJ 
8.9 

101. 
0.54 4l 
3.4 

" 13.2 
7.3 J 

17.6 
13.4 J 
0.13 u 

12.5 
'.,' 0.51'. u' 

,0.76 U 
0.76, u. 

30.9 

0O8-P-CB04-01 
w8PC8O401 
141173s 
OO8PCB0401 
Ol/llf96 
Soil 
M/KG 

1665 VA!. 

8.1 UJ 
6.6 

82.6 
0.46 J 
2.7 

11.4 
8.1 J 

13.5 
12.8 J 
0.13 u 
8.1 J 
0.54 u 
0.81 U 
0.81 u 

24.8 
39.1 
11.1 u 

Page: 1 

Time: O9:Ol 

OO8-P-CBO4-03 
008PCBO403 
141174s 
008PCB04O3 
Ol/ll/% 
soi L 
UG/KG 

VhL 

7.7 UJ 
12.4 

108. 
0.66 J 
3.9 

13.1 
9.4 J 

22.2 
17.2 J 
0.13 u 

14.7 
0.51 u 
0.77 u 
0.77 u 

31.4 
59.7 
14.7 u 

l ** Validation Complete l ** 
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DATALCP3 

11/03/98 

NSA MID-SOUTH 
RFI, ASSFMBLY A 

SWMU 8 PCS SOIL INVESTIGATION 

Page: 3 

Time: 09:Ol 

OOS-P-CBOl-01 
0O8PC00101 
161169 
oofPcBo101 
Ql/llf96 

~:~~~ 
Soil 
UOfKQ 

1665" VAt 

U 
f:5 u 
2.3 U 
2.3 u 
2.3 U 
2.3 u 

U 
2: u 

14. 
4.6 u 
4.6 U 
4.6 U 
4.6 U 
4.6 II 
4.6 U 

23. u 
4.6 U 
4.6 u 
2.3 u 
2.3 U 

46. U 
46. u 
46. U 
46. u 
46. U 
46. U 
46. U 
46. u 
46. U 

008-P-CSOl-03 
OOBPCBO103 
1411M 
OOSPCB0103 
Ol/ll/% 
Qlf lb/% 
01/21/% 
soit ., 
up/KG 

1665 'I VA1 

::: U u 
2.1 u 
2.t u 
2.1 u 
2.1 u 

U 
f:: u 
4.2 U 
4.2 u 
4.2 U 
4.2 U 
4.2 U 
4.2 u 
4.2 U 

21. u 
4.2 U 
4.2 u 
2.1 u 
2.1 u 

42. U 
42. U 
42. U 
42. U 
42. U 
42. U 
42. U 
42. U 
42. U 

6(U)-P-CBOf-01 _._ _-_- 
OOwCBo301 

UWKC 

Ol/llf% 
w;;-9$ 

Sail 

2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 v 

17. 
4.5 u 
4.5 u 
4.5 u 
4.5 u 
4.5 u 
4.5 u 

22. U” 
::: U 

u. 
2.2 u 
2.2 u 

45. u 
45. i 

OOtbP-ceo3-03 OOtbP-ceo3-03 
OO8Pcno3O3 OO8Pcno3O3 
141172 141172 
cMMfTB0303 : cMMfTB0303 : 
(Ilffl/% (Ilffl/% 
Olf16fW Olf16fW 
01/21/W 01/21/W 
soil ", soil ", 
UWKG UWKG 

1665 VA1 1665 VA1 

U 
i:: u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.* u 
4.4 
4.3 U’ 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 

21. U’ 
4.3 u 
4.3 u 
2.1 u 
2.1 u 

43. u 
,., 43. u 

43. u 
: 43 . U 

43. u 
43. u 
43. u 
43. u 
43. u 

308.P-CBW01 
mPCBO401 
141173 
bO8PCB0kOl 
31/llf% 
Dlflbf% 
M/21/% :’ 
Soil 
JGfKR 

1665 VA& 

2.2 
2.2 
2.2 
2.2 
2.2 

'2.2 

::: 

::t 
4.4 
4,.4 
4.4 
4.4 
4.4 

22. 
4.4 
4.4 
2.2 
2.2 

44. 
44. 
44. 
44. 
44. 
44. 
44. 
44. 
44. 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

NM-P-cw-a3 
m3Pc60403 : 
141174 : 
LMzfPcBa403 ” ” 
Pl/ll/% : : 
M;;v;~ :, 

. 
.: 

Loi 1 ..’ :, : . 
UGfKO 

1665 ‘1 ,VkL 

2.2 
2.2 
2.2 
2.2 

::: 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 

22. 

::i: 
2.2 
2.2 

43. 
43. 
43. 
43. 
43. 
43. 
43. 
43. 
43. 

U 
u 
U 
u 
U 
II 
U 
u / 
U 
u 
U 
U 
u 
U 
U 
U 
U 
U. 
U 
U 
U 
II 
U 
U 
U 
U 
U 
U 
U 

*** Validation Complete *** 



NSA MID-SOUTH 
RFI, ASSEMBLY A 

SWMU 8 PCB SOIL INVESTIGATION 

Page: 4 

Time: 09:Ol 

008-P-c805-01 
008PCBOSOl 
141309 
008PC8@501 
Ol/lTf% 

~~;2~ 
soil 
WI/K@ 

1665 W 

U 
::: u 
2.1 u 
2.1 u 
2.1 u 
2.1 IJ 

U 
::i u 

U 
t:: u 
4.2 U 
4.2 u 
4.2 U 
4-z u 
4.2 u 

211 U 
4.2 U 
4.2 U 
2.1 u 
2.1 u 

42. U 
42, U 

U 
:: u 
42. U 
42. u 
42. u 
42. u 
42. U 

ooll-P-c805-03 
OWPCBO503 
141310 
ooaPcBMo3 
01/17/w 

g;g,E : 

Soil .“: 
up/m. :,.I.’ ,,,I 

1665 VAL 

U 
x:: u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 

U 
i:: u 
4.2 U 
4.2 u 

t:: :: 
4.2 U 
4.2 u 
4.2 U 

2t. u 
U 

f :: u 
2.1 u 
2.1 u 

42,. U 
42, u 
42. U 
42. u 
42. U 

'42. u 
42. U 

'42. U 
42. u 

2.1 u 
t::, u. ::: 

U 
u 

2.1 u 
,2;,: ;:.::, 2.1 'U 

;I; : ;.::.. 5:;. u 0. 

%:1 
U .u.. ;::.: ., ; :. 

4.2 U 4,2 : tf'.: .: :. ;. :::.. ::. 
4.2 U 4.2 U 
‘4;i:: ‘. ,‘u...; ,I 4.2:’ u...' 
4.2 U 4.2 U. 
4.2 u-. .. 4.2:. u, 
4.2 U 

21.: u.. : j:. 2::2.:, ;: : 

2.1 u 4.2 U 
5.2, u':. ;.. '.: '. 4.2’ u.. 
2.1 u 2.1 u 

'. : 2.1 fj.:y- 2.9’ u 

42. U 42. U 
42; u. .:.: " 42. 'u. 
42. U 42. U 
42. U' : : 42. u 
42. U 42. U 
42; u .42. U 
42. U 42. U 
42. U 42. U 
42. U 42. U 

008-P-CBO8-01 
OOBPCBOtM 
141313 
OoaFcBobo1 
01/17f% 
Olfw96 ,, :. 
Offi?3/%', ,::'.' ',,.,j, 
Soi L .‘.... 
w/K- ,‘, ‘;‘:: .:’ 

1665 :,’ vu 

9.8 u 
9.8 u 
9.8 u 

., 9.8 U 

9400. D 
20:’ u 
56. D 
26 u 
20. u 
20: u 

190. D 
98. u 
58. D 
17. JO 
27. 0 
23. JO 

200. u 
,200. u 

200. u 
'200. u 

200. u 
200. u 
200. u 
200. u 
200. u 

oD8-P-cBO&03 
~cuouO3 .; '1 
141314 
oobpcu0603 .~,,:~:'1~, 
01/17/% :.c ':,: 
Olf14fW J.” ‘. 
()l/U/% .;. :. :,:I: : 
goi 1 ,, . . . . 
WfKG "<' 

lb65 . . VAL’ 

1;: U 
..w 

10. ,u 
10. u, 
10. 
10. 

,;. 
., 

10. 10, ‘, :..: -.;. 

3600. .D’ 
:-” 

20: :. 

u JD ‘:.i: ; 

u, : “-;;;. 

20. u 
20, ,’ ,, u.‘:.::’ 

:g; : :. . ...: .I.,: 

D 
lJ .::: 

14. D 
15.. 30 

200. u 
200. u 
200. u 
200. u ; 
200. u 
200. u 
200. u 
200. u 
200. u 

l ** Validat'l A Complete *** 



DATALCP3 

11/03/98 

CAS Y Parfmseter 

108-95-2 Phenol 
111-44-4 bis~2-Chtoroethyt)cthar 
95-57-8 2-Chloropknol 

541-73-l 1,3.0tchlorebefwene 
106-46-7 1,4-Dichlorobenzene 
"95-50-t l;Z-Dlchtorobenzene 
95-48-7 2-llethylphenoi (o-Cresol) 

1~-60-1 Z,Z*,-axybis(?-Chtoropropane) 
106-44-S 4-Methylphenol (p-Cresol) 
Pl-LU-?~tiiWt.troao-di-n-prqrV(wnine 

67-72-l Hexachloroethane 
98-%.3 lw%betlZene 
78-59-l lsophorone 
88-75-S Z-&i traphamt 

105-67-9 2,4-Dirnethylphend 
120-M-2 Z,S-Dfchlorophenol 
120-82-t 1,2,4-Trichlorobenzene 
91-20-3 uaphthdene 

106-47-8 4-ChLoroaniLine 
87.68+3 HetiachtorokUtfdiHn 

111-91-1 bis(2;ChLoroethoxy)methane 
59-M-7 4-Chtoro-3+sethytphenot 
91-57-6 2-Methylnaphthalene 
77-47-4 Hexachtorocyclopentsdiene 
88-06-2 2,4,6-TrichLorophenol 
%-05-4 2,4,S-Trkhlorophrot 
91-58-7 2-Chloronephthalene 
88-74.4 2~11itroanitine 

131-11-3 Dimethylphthalete 
2O8-96-8 Acenaphthykne 
6O6-20-2 2,6-Dinitrotoluene 

99-09-2 3-Nitroaniiine 
83-32-9 Acenaphthene 
51-28-S L,C-DinitropheMd 

100-02-7 4-Nitrophenol 
132-64-9 Dibenzofuran 

NSA MID-SOUTH 
RFI, ASSEMBLYA 

SWMU 8 PCB SOIL INVESTIGATION 

008.P-CBOI-01 
OO8PCBOlOl 
141169 

z%P' 
Ulf lbf% 
Olf20/% 
Soil 
ugfK@ 

1665 VAt 

U 
E: u 
460. u 
460. u 
460. u 
460. u 
460. u 
460. u 

U 
ii: u 
460. u 
460. u 
460. u 
460. u 
2 u U 

U 
~~: u 
460. u 
460. u 
460. u 
460. u 
460. u 
460. u 
460. u 

1100. u 
460. u 

IIOO. u 
460. u 
460. u 
460. U 

1100. u 
460. U 

1100. u 
1100. u 
460. u 

oO8-P-C801-03 
OOBPCBO103 
14117O 

z%zo3 
Olflbf9b 
01~20/% 
Soit : 
w/Kg 

008.P-C803-01 
DOllPCBOMl 
141171 

%~%"' 
Olf 16f96 
Dlf2Of96 
Soil : 
WfK6 

16&i VAL 

420. U 
420. u 
420. U 
420. U 
420. U 
420. U 
420. U 
420. U 
420. U 
420. U 
420. U 
420. u 
420. U 
420. u 
420. U 
420. U 
420. U 
420. u 
420. U 
42d. u 
420. U 
420. u 
420. U 
420. U 
420. U 

1000. u 
420. U 

1000. u 
420. U 
420. U 
420. U 

1000. u 
420. U 

1000. u 
1000. u 
420. U 

1665 Wt. 

450. u 
450. u 
450. u 
450. u 
450. u 
450. u 
450. u 
450. u 
450. u 
4%. u 
450. u 
450. u 
450. u 
450. tk 
450. u 
450. u 
450. u 
450. u 
450. u 
450. u 
450. u 
450. u 
450. u 
450. u 
450. u 

1100. u 
450. u 

1100. u 
450. u 
450. u 
450. u 

1100. u 
450. u 

1100. u 
1100. u 
450. u 

**+ Validat.ion Clomnlete l ** 

OO8-P-CS03-03 RE 
OOBPC60303RE 
l4ll7ZRE 
OOBpcbQJOfRE 
01/11/% 
Qm3fW 
01/25/% 
foil :, 
Wf KS 

1665 VAL 

430. u 
430. u 
430. u 
430. u 
430. u 
43D. u 
430. u 
430. u 
430. u 
430. u 
430. u 
43u. u 
430. u 
4M. u 
430,. U 

,’ 430. u 
430. u 
430. u 
430. UJ 

,' 430. u 
430. u 

-430. u 
430. u 
43O. u 
430. u 

1100. u 
430. u 

1100. u 
430. u 
430. u 
430. u 

1100. u 
430. u 

1100. u 
1100. u 
430. u 

DO&P-CBO4-01 
WBPCB0401 
141173 

L%%' 
Ol/lb/96 
M/22/% 
soil 
US/K@ 

1665 W 

440. U 
44O. U 
440. U 
440.. U 
440. U 
44a. U 
440. U 
440. 11 
440. U 
440. U 
440. U 
440. U 
440. U 
440. U 
440. U 
440. U 
440. U 
440. U 
440. UJ 
440. U 
440. U 
440. U 
440. U 
440. U 
440. U 

1100. U 
440. U 

1lOO. IJ 
440. U 
440. U 
440. U 

1100. U 
440. U 

1100. U 
1100. U 
440. U 

Page: 5 

Time: 09:Ol 

O08-P-cSO4-03 
OOBPCBO403 
141174 

%F' 
y;g 

Soil: 
wfl<s 

1665 ML 

430. u 
430. u 
430. u 
430. u 
430. u 
430. u 
430. u 
430. u, 
430. u 
430. U' 
430. u 
430. u 
430. 
430. ::, ,, 
430. u 
430. u .I 
430. u 
430. u :- 

430. UJ 
430. u 
430. u 
430. u 
430. u 
430. u 
430. u 

1100. u 
430. u 

1100. u 
430. u 
430. u 
430. u 

1100. u 
430. u 

1100. u 
1100. u 
430. u 



DATALCP3 

11/03/98 
NSA MID-SOUTH 

RFI, ASSFHBLYA 
SWMU 8 PCS SOIL INVESTIGATION 

Page: 6 
Tim: Ok01 

00&P~-cE01-01 
oo8pc&0101 
141169 

ii%gY 
01/16/96 
fJ1/20/96 
Soil ..A 
u#fK~,- 

1465 ;, VA& 

U 
z: u 
460. u 
460. u 

1100. u 
lluo. u 

U 
z: # 
460. u 

llc@. tt 
460. u 
w* u 
w& u 
460. u' 
460. u 
qo. tJ 

U 
g:. fJ 
460. u 
460. u 
110. J 

>460. u 
460. u 

.;: &fJ; u 

460. 
..4&.’ :: 

460. u 
'460. u 

WR 
RR 

m-P-CBOl-03 
OOBPCB0103 
1t117u 
OobpcM- 
01111/% : ', 

x:;~;~ 
soit : 
wfK$ 

,16&i :.',. ML 

420. u 
gal. u 
420. u 
420. u 

1000. u 
1Duu. IJ 
420. u 
420. u 
420, u 

lam. u 
420. U 
4M. u 
420. 
42% :: 
420. u 
420. u 
420. u 
uo.. u 
420. u 
~420. u 
170. J 

:. 420. U 
420. u 

,'czo. u 
420. u 
420. u 
420. u 
420.' u 

NR 
NR 

fim-P-cBO3-01 
oo6PcBQ301 
141171 
obBpeba301 
Ol/ll/%. 
01/w% ," 
01120/% :; : 
Sail,:, ". 
wKa' ,.. .',.I 

1445 ,j:: VAI? 

450. u 
rim u 
450. u 
450.. u 

1100. u 
ttoo. ., # 
450. 
.45& .!I 
450. 

WJO.' ;:. 
450. u 
450: u ,'. 
450. u 

'.45& u. ., 
459. u 

: ~450.. u'. 
450. u 

': 454. u " 
450. u 

. . . . &o. u : 
65. J 

., .--,tso. u 
450. u 

." ',. .,45(J. " ft 

450. u 
456. u 
450. u 
450. u 

430. 
CM. l 
430. u 

-:." 430. u 
1100. u 
1.100. .' : u 
430. UJ 

,. g. .' u '.I 

: ~1100: 
U 

.,b .:. 

430. u 
430.'. 'I... IJ ; 
430. u 

,' : 430.'.. " u : 

430. u 
:,430. " ..u . 
430. u . . 

. . . 430.. u 
430. u 

. ...'.. ""430. : u 
430. u 
430. u 
430. u 
430. u 

WR 
NR 

oott-P-cm4-01 
oowc80401 
141173 

,166s ..: ,vAl 

U 
z: u 
440. u 
440... u 

1100. u 
lllm: u 
440. UJ 
440.. u 
440. u 

llob. u 
440. u 
44oc u 

g:: ; 
.- 

440. u 
440.. 1) 
440. u 
ML:. u 
440. u 
440.. u 
440. u 
440. u, 

U 
z: u 
440. u 
440. u, 
440. u 
440. u 

NR 
NR 

ood-P-CIW-03 
#BPcBo403 
141174 : 

%F : 
m/~ .. 

so;, ;.:..:. :., 

ugfag " 

1665 ,' :VhL 

430. u 
430. : u. 
430. 
430. .;.:.. 

1100. u 
llou. ".:., 

$30. 
430. '. ; 

430. u 
1100.~ " .u.::.. 
430. u 
430. ., u:, 
430. 

;..I..: 430. 
430. u 
43o.:.qJ ,, 
430. u 

: 430. .:. u,. 
430. u 

..43D. .:u : 
48. J 

430. u 
430. u 
430. u 
430. u 
430. u 
430. u 
430. u 

WR 
NR 

F 

i, 
l ** Valid$k1,.1 Complete l ** 



DATALCP3 

i i/o3/9a 

108-95-2 PhenoL 
111-44.4 bf,(2-&toroethyt)tther 

95-57-8 2-Chlorophenol 
541.73+1 1.3.Ofohtorobedzene 
106-46-7 1,4-Oichlorobenzene 
95-50-l T,2-Dfchtorobsnzena 
95-48-7 2-Methylphenol (o-Cresol) 

108-60-T 2,1'-oxybis(l-Chloropr~mr) 
W-44-5 4-Methylphenol (p-Cresol) 
621-64-7 ~-*itroso-df-n-prcrpy(craine 

67-72-l Hexachloroethane 
98-95-3 uitr4abenzene 
78-,59-l lsophorone 
aa-?5-5 zi4itrophenot 

105-67-9 2,4-Dimethylphenol 
120-83-2 2,00ichtorophenol 
120-82-l 1,2,4-Trichtorobanzene 
91-20-3 waphthsleDe 

106-47-a 4-Chloroanitine 
87-68-3 .Hezachtorobutadfene 

111-91-1 bis(2-Chloroethoxy)mthane 
59-50-7 4-Chtora-3-methytpheno4 
91-57-6 2-Methylnaphthelene 
V-47-4 Hexachtorncychpentadiefw 
88-W-2 2,4,6-TrichlorophenoI 
95-95-k 2,4,5-Trichlorophecrot 
91-58-7 2-Chloronaphthalene 
88.74*4 2-WitroaniIin 

131-11-3 Dimethylphthalate 
208-W-8 Acenaphthytene 
606-20-2 2,6-Dinitrotoluene 

99-09-Z 3-Nitroapitine 
83-32-9 Acenaphthene 
51-28-5 2.4.Dinitrcphenol 

100-02-7 4-llitrophenol 
132-64-9 Oibenzofuran 

NSA MID-SOUTH 
RFI, ASSEBIBLY A 

SWMU 8 PCB SOIL INVESTIGATION 

OOS-P-CBO5-01 
0O8PcBO501 
141309 

:Yy!g? 
M/24/96 
Dl/26/% 
Soil 
W/K@ 

1665.: '. VAL 

420. U 
420, u 
420. U 
420. U 
420. U 
420. u 
420. U 
420. u 
420. U 
420. u 
420. U 
420. U 
420. U 
420. U 
420. U 
420. u 
420. U 
420. u 
420. UJ 
420. u 
420. U 
420. u 
420. u 

'420. u 
420. U 

1000. u 
420. U 

'1000. U 
420. U 
420. u 
420. U 

1000. U 
420. U 

1000. U 
1000. U 
420. U 

OOLI-P-CBO5-03 
008PCBO503 
141310 
0O8pcbi503 
01/17/% 
Q1/24/96 
011261% 
Soil 
w/Kg 

008-P-CBO6-01 
008PCBO601 
141311 
oO8pcbO6O1 
01/17/% 
01/24/W 
01/26/96 
Boil' 
wm 

1665 VAL 

420. U 
420. u 
420. U 
420. U 
420. u 
420. U 
420. u 
420. u 
420. U 
420. u 
420. U 
420. U 
420. U 
420. u 
420. U 
420. u 
420. U 
420. u 
420. UJ 

-420. U 
420. U 
420. U 
420. u 
420. u 
420. u 

1000. u 
420. U 

1000. u 
420. U 
420. U 
420. U 

1000. u 
420. U 

1000. u 
1000. u 
420. U 

1665 .: VAL 

420. u 
420. u 
420. u 
420. u 
420. U 
420. U 
420. u 
420. u 
420. u 
420. u 
420. U 
420. U 
420. u 
420. U 
420. u 
420: u 
420. U 

,420. U" 
420. UJ 
420. U 
420. U 
420. U 
420. U 
420. u 
420. U 

1000. u 
420. u 

1000. u 
420. U 
420. U 
420. u 

1000. u 
420. u 

1000. u 
1000. u 
420. U 

*** Validation Complete *** 

008-P-CBO6-03 
008PCBO603 
141312 

EF3 

x:;z;z 
Soil 
WKa 

1665 VAL 

420. U 
420. u 
420. u 
420. u 
420. U 
420. u 
420. U 
420. u 
420. u 
$20. U' 
420. u 
420. 'U. 

,420. u 
420. U. 

U ,420. 
‘420. U’ 
420. u 

'.'/ 420. u 
420. UJ 

" 420. u 
420. U 

I,,' ',420. u 
420. u 
420. '. u 
420. U 

.lOOO. u 
420. U 

1000. u 
420. U 
420. U 
420. U 

1000. u 
420. U 

1000. u 
1000. u 
420. U 

OO&P-CBO8-01 
008PC80801 
141313 

$$F 
01/24/96 
01/26/% 
Soil 
&l/m 

1665 ;., VAL 

2000. u 
2000. 11 
2000. u 
2000. u 
2000. u 
2000.: u 
2000. u 
2000.' u 
2000. 
2wo: :: 
2000. u 
2000.. u 
2000. u 
2ood.' u 
2000. u 
2ooQ', u 
2000. u 
2ow.D U' 
2000. UJ 
2ooo. u 
2000. u 
2000.. u 
2000. u 
2000. u 
2000. u 
4900. u 
2000. u 
4900. u 
2000. u 
2000. u 
2000. u 
4900. u 
2000. u 
4900. u 
4900. u 
2000. u 

Page: 7 

Time: 09:Ol 

O&3-P-CBO8-03 
oO8Pcm3O3 
141314 
Ooapc~3 
01/17/% 
wgmg 

Soil 

W4 

1665 Vhl. 

10000. u 
loooo. u " 
10000. u 
10000. u 
10000. u 
lowo. u 
1woo. u 
1aooo. u 
1oow. u 
1ooOo. U' 
1woo. u 
10000. u 
1woo. u 
1WOo. u 
10000. u 
1oooo. u 
1owo. u 

1200. j .'. 

10000. UJ 
1OWO. u. 
10000. u 
10000. u : 
1woo. u 
10000. u 
1ww. u 
25000. U 
10000. u 
25WO. U 
10000. u 
10000. u 
10000. u 
25000. u 

5300. J 
25000. U 
25000. U 

2400. J 



L 

NSA MID-SOUTH 
RPI, ASSEMBLY A 

SWMU 8 PCB SOIL INVESTIGATION 

Page: a 
Time: 09:Dl 

oDa-P-C8os-O1 
0O8PCBOsfJ1 
141309 

XZ’ 
01/24/% .' 
01/26/% :' 
Soil ::. ,, 
u@iK~ ” 

t665 :; va 

U 
iii: u 
420. U 
420: U 

1000. u 
1000. u 
420. UJ 
420. 'U 
420. U 

lOo& u 
420. U 
420. u 
420. U 
420. U 
420. U 
420.; U 
420. U 
42ou u 
420. u 

‘... 42Q. u. 
420. U 

.: ,420, tJ 
420. U 

..’ 420.. u 
420. U 

',. 420. u 
420. U 

“420. u 
WR 
YR 

008-P-C8m03 
waPcB0503 
141310 

i!z$F 
01?24/%' : 
Ot;26/95' .. 
Soit il..,. 
up,Kg.:. .:. 

1665 .:..'. :: VA1 ,.... 

420. U 
120. u 
420. U 
iti. U' 

1000. u 
looo. u 
420.. UJ 
420. u 
420. U 

.loQo. u 
420. u 
&!a. u 
420. U 

,420. u 
420. U 
42@. u 
420. U 

” 420. u 
420. u 

.'fM. u 
420. U 

'.,c :420: u 
420. U 
420. u 
420. U 

'420. u 
420. U 
420. U 

MR 
YR : 

008-P-CBad-01 
008PCBO6Dl 

008-P-CRO6-03 
01 &PbBD603 

141311 I 141312 

Ol/i7/% "' 
08pc#161w ', 

.01/17/w : 

166s :vAL .I665 :, ', 'VA1 

420. U 420. u 
420. u 420. u 
420. U 420. 
420. li 420. ,-:! 

1000. u 1000. u 
1000. u;. ” low). ‘: u ‘.:.: 

420. UJ 420.. 
420. u.- .' 420. 
420. U 420. 

*&)& u ':.'..,. (oo(). ;:' :: :. 

420. U 420. u 
420.. U ,‘. .42D.: Li.. 
420. U 420. 

.- 42lL u "' .' 4zo. 
420. 420, I) 
420; 

:: 
.. ". 420.; ., u: 

420. U 420. u 
420. u :: : 420. li. ..: 
420. U 420. U 

.'.420. u .: .420.,' '; u, ,.' 
420. U 420. U 

,:., 420. .', u ': " ,. 420. .u, 
420. U 420. u 

~42D. u '.. : 420. u 
420. U 420. U 
420. u 420. u 
420. U 

I 

420. U 
420. U .420. U 

NR NR 
UR NR 

008-P-cm-01 
OO8PC80801 
141313 : 

ilY%z’. 
01/24f% : 'j 
M/26/96 "' '...,. 
soil:.. ,: ,.,,..: f. 
$@/K6 'I. '. .. 

1665 : .,:' VAl 

2000. u 
2aoa, u 
2000. u 

'2ow. u 
4!?00,. u 
49W. u 
2000. UJ 

,, 2000. u 
twq. u 
NW. : u 
2oOo. u 
2oooi u 
ZOO?. u 
2ollo.' u 
2000. u 
2ow. u 
2000. u 

,. woo. u 
2ow. u 
2ooa. u 
2000. u 
ZOO& u 
2000. U 
2000. u 
2000. u 
2O!xJ. I., 
2000. u 
MOO.’ u 

NR 
YR 

1owo. u 
WJMM. u y 
1owo. 
3900. It':. / 

25W0. U ’ 
25Mm u ‘. ‘. j 

10000. UJ 
1fJwa. .u ‘. 
1owo. u 

.", 25000. u :. 
37ODO. 

9900. .J :.. 
3300. 

WOOD.. : ‘;. 
40000. 
34wo, " 1 
1owo. 
10000.~ ;... 

13000. 
14wo. ,’ ” 

1300. J 
” .i 10000. u 

12000. 
‘11000. 
14wo. 
6200. J 
2200. J 
bM)O. J 

MR 
NR 

008-P-cBo8-03 ‘. 
ooaPcBoao3 .. : 
141$14 
Z7E3 ", " :', 

;;;I~ ,::I:, ,:. 
'.: ..' 

'Soil 
w/m 

;,:I ..:, I:;:, 
" '.' 

1665 ', : ',$a, 

*** Valid&&,1 Complete *** 



IATALCP3 

I l/03/98 

,1,2-Trichloroethane 

-Pentanme (MBK) 

trschlomethene 

2-DichLorobenzene 

4-Dichlorobenrene 

NSA MID-SOUTH 
RFI, ASSEMBLY A 

SWMU 8 PCB SOIL INVESTIGATION 

008-P-CBOl-01 
oO8Pc8olal 
141169 
0O8PcBo101 
Ol/ll/% 

ixam 
uG/KG 

1665 VAL 

14. u 
14. u 
14. u 
14. u 
14. IJ 
14. Ll 
14. u 
14. u 
14. u 
14. u 
14. u 
14. u 
14. u 
14. u 
14. u 
14. u 
14. u 
14. u 
14. u 
14. u 
14. u 
14. u 
14. u 
14. 0 
14. u 
14. 11 
14. u 
14. u 
2. J 

14. u 
14. u 
14. IJ 
14. u 

NR 
NR 
NR 
NR 

008-P-CBOl-03 
OO8PCBO103 
141170 
0o8PcB0103 
01/11/w 
01/18/W 
soil 
UG/KG 

OO8-P-CBO3-01 
0O8f'CBO301 
141171 
oo8P#0301 
01/11/w 
Ol/lW% 
SW1 
WKG 

1665 VAL 

13. u 
13. u 
13. u 
13. u 
13. u 

350. D 
13. u 
13. u 
13. u 
13. u 

U 
i: u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
:5: u U 

13. u 
13. u 
13. u 
13. u 
13. u 
'13. u 
13. u 
13. u 
3. J 

13. u 
13. u 
13. u 
13. u 

NR 
NR 
NR 
NR 

1665 VAL 

14. u 
14. u 
14. u 
14. u 
14. u 
18. u 
14. u 
14. u 
14. u 
14. u 
14. u 
14. u 
14. u 
14. u 
14. u 
14. u 
14. u 
14.. u 
14. u 
14. u 
14. u 
14. 11 
14. u 
14. u 
14. u 
It. u 
14. u 
14. u 
6. J 

14. u 
14. u 
14. u 
14. u 

UR 
NR 
NR 
NR 

l ** Validation ComDlete l ** 

008-P-CB03-03 
oO8Pcgo303 
141172 
008PC80303 
01/11/w 

E8/96 
LIG/KG 

1665 VAL 

13. u 
13. u 
13. u 
13. u 
13. u 
28. U 
13. u 
13, u 
13. u 
13. u 

::: 
U 
u 

13. u 
13. u 
13. u 
13. u 
13. u 
13.. u 

U 
3::. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
5. J 

13. u 
13. u 
13. u 
13. u 

NR 
RR 
NR 
NR 

0O8-P-CBO4-01 
OO8PCBO401 
141173 
O08PCBO401 
Ol/ll/% 
Ol/l8/% 
soil 
UG/KG 

1665 VAL 

13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
3. 

13. 
13. 
13. 
13. 

NR 
NR 
NR 
NR 

U 
u 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 

Page: 9 

Time: O9:Ol 

Oob-P-CB04-03 
oo8PcB0403 
141174 
oom.a0403 
OMll/% 

E8'% ,." 
UWKG 

1665 VhL 

13. u 
13. u 

1;: 
U 
IJ ." 

13. u 
290. 0 

4. J 
13. u 
13. u 
13. u 
13. u ," 
13. u 

U 
133: u 
13. u 
13. u " 
13. u 
13. u 

:3: u U :. 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 

NR 
NR 
NR 
NR 



DATALCPJ 

11/03/98 

-4 
- 

NSA MID-SOUTH 
WI, ASSEMBLY A 

SWMTJ 8 PCB SOIL INVESTIGATION 

008-P-C801-Ol 
OO8PCBOlDl 
141169 
008PCBOlOl 
Wllmj 
lw;8P$ '1 " 

WUG 

1665 : : .vAL 

NR 
WR 
NR 
RR 
NR 

MM-P-CBOI-03 
OO8PCBO?O3 
141170 
oo8Pc80103 
Dl/1lf% ,. 
01/181% ", 
soils:.. ', 
UGjffi' 

l&S VAL 

W 
YR 
NR 

.I@ 
NR 

y-PM-P;;;;-01 

14llTl 
tIowc0030I ', 
Dlfllf96 
Qlj18/w ,; .., .". 
poj 1' : '::',,. : { .: 
uG/lq. ,.',,,' .' ,,., ... . ...; 

1665 VAL 

M 
NR 
NR 
MR :I' 
NR 

008-P-CB03-03 
OWCB0303 
141tn 

NR 

..' 'NR . ; 
NR 

'.,WR..,,;, ': : 

WR 

WR 
.dR 
NR 
.WR' 
NR 

Page: 10 

Time: 09:Ol 

006-P-cR04-03 
008PcR0403 :::. 
141174 ", 
008PCB0403 
01/11/W 

1:: 

Qv:8'06 
::: .... 1: 

:::' ':j:,,: 
',.. . . . 

ub/KG,. :,,y -, 

1665 'Vh& 

NR 
NR :.., / ., 
NR 
"R '. .:;;:,..:". 

*** Valid&l&.1 Complete *** 



r 
IATALCP3 

Il/03~9a 

,l-Dichloroethane 

ns-1,3-Dichloropropene 

,2,2-Tetrachloroethane 

,2-Dichlorobenzene 

13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 

::: 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 

NR 
NR 
NR 
NR 

NSA MID-SOUTH 
RFI, ASSFsMBLY A 

SWMU 8 PCF3 SOIL INVESTIGATION 

008-P-CBOS-01 
008PCBO501 
141309 
008PCBO501 
01/17f96 

%19/96 
ffifKG 

1665 VAL 

U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 

008-P-CBO5-03 
oo8PcBo503 
141310 
008PCBO503 
m/17/96 
01/19/w 
Sdl 
UGjUG ..’ 

166s VAL 

13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 

::: 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 

1:: 
13. 
13. 
13. 
13. 
13. 

NR 
NR 

NR 
NR 

U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

DO8-P-CB%-01 
DO8Pc8%01 
141311 

Egr’ 
Dlml/% 
soi 1 
N/KG 

1665 VAL 

U 
::: u 
13. u 
13. q 
2. J 

13. UJ 
13. u 
13. u. 
13. u 
13. ll 
13. u 
13. u. 
13. u 
13. tl 
13. u 
13. u 
13. u 
13. u 

13. u 
13. u 
13. u 
13. U' 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 

NR 
NR 

NR 
NR 

l ** Validation Complete l ** 

008-P-cgO6-03 
008PCBO603 
141312 
008PCB~ 
01/17/% 
01119/% 
sot 1 
l&/KG 

1665 VAL 

13. u 
13. u 

U 
;:: u 
13. u 
13. UJ 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 

.. 13. u 
13. u 
13. U 

::: U u 
13. u 
13. u 
13. u 

', 13. u 
13. u 
13 . U 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 

NR 
NR 

NR 
NR 

008-P-C808-01 
0oaPcB0801 
141313 
008PCBO801 
m/17/95. 
01/19/96 : 
soil 
uG/KG : 

1665 : vu. 

12. u 
12. u 
12. u 
12: u 
12. u 
12. UJ 
12. u 
12. u 

U 
:;: II 
12. u 
12. u 
12. u 
12..: u 
12. u 
12. u 
12,. u 
12, u 
12. u 
12.', u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. 1) 
12. u 
12. u 
12. u 

RR 
NR 
NR 
NR 

Page: 11 

Time: D9:Ol 

Q08-P-CBO8-03 
W8PCW8O3 
141314 
008PCB0803 
Olf 171% 

%Y% 
WKG 

1665 VAL 

12. 
12. 
12. u 
12. ,u' 
2. J 

12. UJ 
12. u 
12. u 
12. u 
12. u 
12. u 
12. U' 
12. u 
12. u 
12. u 
12. u .. 

;:: 
U 
u .' 

12. u 
12. u 

12. 12. :: .'.. 

12. u 
12. u 
12. u 
12. u 

::: U u 
12. u 
12. u 
12. u 
12. u 
12. u 

NR 
NR 

NR 
NR 





- 

Appendix J 

Groundwater Samples 





DATALCPJ 

1 m3/9a 

NSA MID-SOUTH 
RFI, ASSEMBLY A 

SWMU 8 GROUNDWATER SAMPLES 

Page: 2 

Time: 09:05 

ll~;:;-oo 

8-120416s 
O-IF 
Q3/22/% 
Water 
Uw. 

a47 vu 

40. u 
2. UJ 

7440-39-3 Bariun 65.6 J 
7440-41-7 crytlim 

t rafiitdr 

1, U 
7440-43-9 Cdniun 3. u 
?44%47-3 5. u 

U 
:: u 
3.6 
0.2 u 

15. u 
2.1 'U 
3. u 
2. u 
4. u, 

11. J 
7440-31-s Tin 

008-G-~ZFL-00 
OOawWOOZF 
8-120417s 
OOBGMlO2F 
03/22/% 
Uater 
WL 

1347 VA1 

40. u 
2. UJ- 

74.3 J 
t. u 
3. u 
5. u. 

U 
,:: U’ 

3.8 
0.2 u 

15. u 
2.2 u 

U 
:: u 

U 
d:3 J 

15. u 

006~G-03FL-00 008~E-04FL-00 
Lw8GMwoo3F 0080(14F- 
9-120536S 9-120537s 
00BFWU003~ : 008MWOO4F 
03/22f95 03mm ,. 
mar ,. ‘.‘..’ Water '1 G .', : 
WL UwL 

lb3 VAL 1353:. 'VAL 

: 

,. :. 



L 

DATALCP3 

i uo3/9a 

NSA MID-SOUTH 
RFI, ASSEMBLY A 

SWMU 8 GROUNDWATER SAMPLES 

Page: 3 

Time: 09:OS 

CM,% Pwametcr 

999900-03-8 Biochemical Oxygen Damd (5-day) 

@Xi-G-OlFL-00 
ooaGwoo1F 
,12WD4 
0-tF 
03/22f95 
03mf95 
l&tar 
ma/t 

1347 YAL 

2. u 

*** Validation Complete *** 









- 
: t 









;-- 



DATALCPJ 

1 l/03/98 

sulu-w 

us 

86-50 
3540a-43 

2921-88 
S&R 

8065-48 
333-41 
62-73 

298~or; 
13194-48 ill-90 

55-38 
:’ 150-M 

7786-34 
300-76 
298-00 
291i-02: 

-22iEi 
34643-46 

327*9& 
126-75 

mmeter 

zirphos methyl 
ulprofos moletar> 
hloropyrifos 

DuMphw 
smaton,0 
Iarincm 
ichlorvos 
isutf.fmlI 

thwrop 
maulfothion 
mthim 
crphao 
Mnphos, Alpha 
alq!d > 
,thyl psrethion 
*Or&S 
lmel 
Eimphos CTetrachlorovinphos) 
skuthion 
‘i.chLeroMtc 
?meton,s 

NSA MID-SOUTH 
RFI, ASSEMBLY A 

SWMU 8 GROUNDWATER SAMPLES 

Page: 12 

Time: 09:OS 

008-G-OlFt-GO 
IYBGMWOlF 
120404 
OO&W%ItF 
03/22#5 
04fQm5 
W~ffi’. : 

wi- ; ‘. 

1347 VA1 

UJ 
::5 UJ 
2.5 UJ 

,2.5 w 
2.5 UJ 
2.5 UJ 
2.5 UJ 
2.5 UJ 
::: UJ UJ 

2.5 UJ 
2.5 W 
2.5 UJ 
2.5 u3 
2.5 UJ 
2.5 UJ 
2.5 UJ 

5 2.5, UJ 
2.5 UJ 
2.5' UJ 
2.5 UJ 

008-G-02FL-00 
OMUWOO2F 
120409 
DWWOOZF 
03/22/9!i 
M/03/ % 
04fW9s 
Yster : 
ugfl 

1347 VA1 

UJ 
::s UJ 
2,s UJ 
2.5 UJ 
2.5 UJ 
2.5 UJ 

UJ 
::: UJ 

UJ 
f:; UJ 
2.5 UJ 
2.S UJ 
?,5 UJ 
2.5 UJ 

::; 
UJ 
UJ 

2;s UJ 
2.5 UJ 
2.5 UJ 
Z.!i UJ 
2.5 UJ 

UJ 
::s UJ 

1. UJ 
1. UJ 

2.5 UJ 1 
2.5 UJ ,’ 11’ 

UJ 
” UJ 

2.5 U 1. UJ 
2.5 UJ 1. ” UJ 
2.5 u 
2.5 us- ::’ :. : ;J 

::: UJ.’ UJ :. 

2.5 UJ 1. 
2.5 UJ,. 1./..;:. 

2.5 UJ 1. UJ 
2.5 UJ 1. :.:::bUJ 

2.5 U 

Complete *** 



I- 

8, 
1 

) 

“. ““4 

) 

“’ ‘I,, 

) 

DATALCP3 

11/03/98 

utfen sulfete 

r-1016 

hnical Chlordme 

OO&G-OIFL-00 
008GWMIF 
120416 
fIO8UWOlF 
03f22f95 
03f a/95 
04fO7f9s 
titer 
uG/t 

1347 ; WI 

0.05 u 
‘0.M u 
0.05 u 

:o.os u 
0.05 u 
0.05 0 
0.05 u 
0.05 u 

U 
,x:; u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
a.5 u 
0.1 u 
0.1 u 
0.05 u 
0.05 u 
1. u 
1. u 

U 
1: u 
1. u 
1. u 
1. u 
1. u 
NR 

NSA MID-SOUTH 
RFI, ASSEMBLY A 

SWMU 8 GROTJNDWATER SAMPLES 

00&G-@FL-00 
OO8GWMlZF 
120417 
008GMbHJOiF 
[u/22/%. 

~;~;~ ’ 
Yater 
UGfL 

1347 ‘, VA1 

0.05 u 
0:m u 
0.05 u 
u.05 u 
0.05 u 
0-M ,u 
0.05 u 
0.05 u 
a.1 u 

.a.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 
0.05 u 
0.05 u 
1. u 
1. u 
1. u 
1, u 
1. u 
1. u 
1. u 
1. u 
NR 

008-G-03FL-00 
oo8awo3F 
120536 
OcuwrrioofF 
03f22f95 ,’ 

Es : 
Water, 
Wl 

;l ,,, 

1353 ,irAt 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u ,’ 
0.1 u 
0.1 u: 
0.1 u 
0.1 .ti.',.. : 
0.1 u 
0.1 u '. 

U 
8:: u '. 

U 
;:; u' ., 

0.05 u 
0.05 u 
1. u 
1. u. 
1. u 
1. u 
1. u 
1. u 
1. u 
1. u 
NR 

OWG-O~FL-00 
OO8GMWWF 
120537 
WF' 
03f23f95 
tBf29195 ” G 

‘04/08/% ,: ,L 
Yoter :.' 
WI/L "' 

:1353 :y ,VAl 

0.05 u 
Q.os .‘: u 
0.05 u 
0.05:~ u 
0.05 u 

‘0.05 u. 
0.05 u 
03s. u.- 

.;I; ; y 

0.1 u 
0.1 " u 
0.1 u 
0.1 .,: UJ, 
0.1 u 
‘a.5 u 
0.1 u 
0.t u' 
0.05 u 
O.M.... u 
1. u 
1. u 
1. u 

. . 1. .u 
1. u 
1. u 
1. u 
1. u 
NR 

Page: 13 

Time: W:O5 

l ** Validation Complete l ** 



NSA MID-SOUTH 
RFI, ASSEMBLY A 

SWMU 8 GROUNDWATER SAMPLES 

Pege: 14 

Time: W:O5 

008-G-GlFt-GG 
OG8GWDO1F 
120416 
008GlWOGlF 
wuf% 

~;~~ 
Uater 
L&/t 

1347 VA; 

10. u 
IO. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. UJ 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
IO.'. u 
10. UJ 
to: u 
10. u 
10. u 
10. UJ 
10. u 
10. u 
25. u 
10. u 
25. U 
10. u 
10,. u 
10. u 
25. u 
10. u 
25. u 
25. UJ 
10. u 

~G~-G-G~FL-O~ 
oo8GwoaZF 
120417 
Gl%GWOGZF 
03/22/95 
03/29/b 
04r12/95 
Uater 
UC/L 

1347 VAL 

10. UR 

10. 10. YR 

10. 10. J 

10. 10. I 
10.' dJ 
10. 
IO. ir: 
10. 
10: $ 
10. 
10.' ;tt 

10. 
10. 
10. 
10. $R 
10. 

: 10. 

10. 
25. 
10. 
10. i 
10. 
25. 

@XI-G-03FL-DG 
w8GnW03f 
120536 
LIQWM!G3F ' 
D3/22/95 
wmz. 

dater 
Jfy‘ “: 

1353 vA1, 

10. U 
10. U 
10. u 
10. u 
10. u 
10. u 
10. u 
10. w '. 
10. u 
10. u ', 
10. u 
10. u 
10. u 
10.. u : 
10. u 
10;. u I 
10. u 
10. u 
10. u 
10." U' 
10. 
10. ; 
10. u 
10, u 
10. u 
25. u 
10. u 
25. UJ 
10. u 
10. u 
10. u 
25. u 
10. U 
25. UJ 
25. UJ 
10. u 

10. 

25. dR 
J 

*** Val idat’ic,,, Cornnlc+tc? *** 

10. u 

ii:' u U 
10: U' 
10. u 
10: u 
10. 
10. : ;J 

10. 
'. lo*.:. y 

10. 
10, ..:: . . u" 

10. u.. 
10,". U', 
10. 
IO. ..p::.: 

;;:.. .J Y’ 

10. u" 
10. u,, 
10. u 
IQ. 'U 
10. u 
25. U 
10. u 
25. UJ 
10. u 
10. u 
10. u 
25. U 
10. u 
25. UJ 
25. UJ 
10. U 



c 
DATALCP3 

11/03/98 

NSA MID-SOUTH 
RFI,'ASSEMBLY A 

SWMU 8 GROTJNDWATER SAMPLES 

ylhexyl)phthalate (BEHP) 
-n-octylphtblate 

DO8-G-OlFL-C@ 
OO8GUUOOlF 
120416 
DO6GWOOlF 
03122/95 
03f av95 
ao/rt/95 
Uater 
w/t 

1347 VA& 

10. u 
10. u 
10. u 
10. u 
25. U 
25. u 
10. UJ 
10. u 

U 
ii: u 
10. u 
10. u _ 
10. u 
to. u 
10. u 
10. u 
10. u 
to. u 
10. u 
10. u 
8. J 

10. u 
U 

ii: u 
10. u 
10. u 
10. u 
10. u 

OR 
NR 

DO&G-OZFL-00 
OD8GWOQZF 
120417 
OD8GHU002F 
03/22/95 
03f 29f% 
w112/95 
Uater 
M/L 

1347 VAL 

10. u 
10. II 
10. u 
10. u 
25. u 
25. UN 

UJ 
:;: u 

U 
k": UR 
10. u 
10. u 
10. u 
10. u 

U 
:t: u 
10. u 
10. u 
10. u 
1u. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
to. u 

NR 
NR 

25. U 
25. U 
10. u, 
10. u 
10. u 
2s. w ,' 
10. u 
to. u :. 

10. u 
f0. u. .: 

10. u 
10. u j' 

10. u 
10. IF " 
10. 
10. :: ,'. 

10. u 
,lO. I3 
10. u 
lo., u 
10. U 
10. u 
10. u 
10. u 

NR 
NR 

008-~-04~L-o0 
OWGMWDbF 
120537 
BF. 
03/U/% 
04/@3/% 
Wfi3f95 
uatcr ” 
WI/L ",,, 

1353 VA1 

25. u 
25. 0 

.U 
ii: U’ 
10. u 
25; .:‘,‘,,J 

10. u 
'ID* ". 'U 

10. 
'10. ; : 

; .;;I : ‘, :; 

10. 
la: : u" 
10. u 
10. : U'.. 

10. u 
10. u 
10. u 
10. u' 

U 
ii: u 
10. u 
10. u 

NR 
NR 

Page: 15 

Time: W:O5 

l ** Validation Complete *** 



DO&G-OIFL-00 
awGnuooIf 
120416 
tlD%MA@lF 
03/22#5 
03/26f 94 
Water 
UC/L 

OD&G-D2Fl.-00 
ODGGiMOO2F 
120417 
OOtNubm2F 
03/22/% 
03f2btQs 
Uattr 
IJm ,' '. 

1347 VM 

10. UJ 
m. ftJ 

UJ 
..:;: u 

U 
ix: u 
10. u 
to. u 
10. u 
lD- U 
10. U 
to. u 
10. u 
to. u 
to. u 
to. u 
10. u 
to;- u 
10. u 
to. It 

U 
ix: u 
10. u 

" 10. u 
10. u 
10. ul 
10. u 
to. u 
10. u 
10. u 
10. u 
to: u 
10. u 

NR 
NR 
NR 
NR 

1347 VA1 

008-G-D3FL-00 Do8-G-@FL-DO 
WWHUW3F OtU3GUUDWiF 
120536 l20537 
D@%UWl3F ,DD8Gl'WO~F:. > 
03t22f 95 ‘. 03/u/95 ,” : 
ol/o3/% ‘.’ (&f@$f% : :, :‘.: ;.:; ., 
Water "' Uabet. :. .i ::.. 
tjfj&' : '," &,L .;.c;.;. 

1353 ,, via .1353 ". :. VM 

10. UJ 
JO. UJ 

UJ 
ii- u ,. 
10. u 
1u. u 
10. u 
10. u 
10. u 

'10. : U 
U 

::: u 
10. u 
16. U' 
10. u 
to. u 

10. u 10, 
10. 'u 1om 

,i:: 

::: 
U 

', I) '.., ;;:, ::.::.;. 

10. u 
10. u ,'I ii::. :. ; 

10. u 10:. u 
to: 'tf' ,' " ,,D*'.,'.,Y (J;., 

10. u 
w. u " 
10. u 
10. u 

U 
. ::: u '. 

10. u 
10. u 
10. u 
10. UJ 

:x- 
U 
u 

10:. u 
10. 'U 
10. u 
10. U 
10. u 

NR 
NR 
NR 

U 
,a.:. “. :’ 

10,. u 
jq,: :: ,:.,.j .,u. . . 

10. u 10. "U 
to. u :.::. " .., ',,& ,,: I,, u":, 

10. u 
'. " to'. 

10. ..u 
. . it.:. :. to, ':u 

10. u 10. u 
.,tO.' u : :.. 10. ': : u 

10. u 10. u 
.' ta. U'. .'. 10: u 

U 
5:: u 

10. u 
10. u 

U 
ii: u 

10. u 
10. u 

10. u 10. u 
,' -to. u 10. u 

10. u 10. u 
'. NR NR 

RR NR 

l/q 1 
l ** Valida 'k.., Complete *** 

NR 

I 

NR 
NR NR 

NSA MID-SOUTH 
RFI, ASSEMBLYA 

SWMTJ 8 GROUNDWATER SAMPLES 

Page: 16 

Time: D9:05 



I 
I”“’ 

I 









- 



DATALCP3 

11/03/98 
NSA MID-SOUTH 

ASSEMBLY A, 1ST EVENT 
SWMU 8 GRODNDWATER SAMPLES 

Page: 1 

Time: 09:07 

Lene chloride 

toroethene (total) 

tetrachloride 
i ch lormthane 

Dichloropropene 

-Pentanone (MIGK) 

GO8-G-OIFL-01 
0o8G10010F 
139525 
OO8G10010F 
11/w% 
12fWf95 
Mater 
UC/L 

1635 VAL 

10. u 
10. u 
10. u 
10. U 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10, u 
10. u 
10. u 
10. u 
10: u 
10. 
10. :: 
10. u 
to. u 
10. u 
f0. u 
10. u 
10. u 
5.. J 

to* u 
10. u 
10.. ll 
10. u 
to. u 
10. u 
10. u 
10. u 

008-~-03F~-Ol 
ODf3G10030F 
139526 
0&%10030F 
11/29/95 
12f 07f95 
Uatcr 
LWL 

1635 UAL 

10. u 
10. u 
10. u 
10. u 
10. u 
21. u' 
10. u 
10. u 
10. u 
10. u 
10. u 
IO. u 
10. u 

'10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10.. u 
10. u 
IO. u 
10. u 
10.' ll 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 

_ 

008-G-WFL-01 
00861OG40F 
139527 
OObOIOOQOF 

:::z: 
: 

'.' 
Water : 
twt 

1635 VAf. .’ ., 

10. u 
10. u 

U 
:;: v: 
10. u 
25. u : ,, 
10. u 
10. u..: 
10. u 
10. v-; .:. ; 

10. u 
10. .: IJ, : ,', :. 

10. u 
10: -.u::., ,," ",; 

10. u 
10. " ..' :. : . . 

10. u 
10.: tt' ::'. . . :' 

10. u 
to. v .' 
10. u 
10. u..: 
10. u 

" 10. Li ', 
10. u 
10. u 
10. u 
10. u 
10. u 
10. v 
10. u 
10. u 

Complete *** 



DATALCP3 

11/03/98 

NSA MID-SOUTH 
ASSEMBLYA, 2ND EVENT 

SWMU 8 GROUNDWATFXR SAMPLES 

006-G-01FL-02 
DOaGEOOlO2 
1455aa 
fJ08GE00102 
WWrn 
04/19/% 
kttr 
wt 

1749 VAL 

10. u 
to. v 
::: u U 

10. u 
32. 
10. u 
to. u 
10. 
10. :: 

U 
ii: v 
10. u 
10. ti 
10. u 
?O. 'tJ 
10. u 
lo;. ,u 
10. u 
to. u 
10. u 
10. ,v 
10. u 
10:-v 
10. u 

'IO. u 
U 

I: v 
10. u 
10. u 
10. u 
10. u 
10. u 

008"G-OEFL-02 
OO8GEO0202 
145589 
006GEO0202 
Wow% 
04/21/% 
Uatff 
ur(fL 

1749 UAL 

2000. u 
2ow. u 
2000. u 
2ooo. u 
2000. u 

19WU. 
2000. u 
2ooo. u 
2000, u 
2wg. u 

U 
z: u 

U 
4E: u 

2000, u 
;2ow. u 

2ow. 

: 2ow.’ ::. 
zow,. u 
2wo., u 
2000. u, 

I' 2OOO.' u 
2000. u 

12f.m. U' 
2000. 

:Y2ow. i 
2000. u 
2000. u 
2000. u 
ZDOD. u 
2000. u 
MOO. u 
2000. u 

T 

008"G-03FL-02 
008GEW302 
14559G 
ooBGEoo3D2 

Z%Z 
uarrr. 
w/t 

1749 VAX. 

QO8-G-04FL-02 
008GE00402 
145591 
008GE00402 
04/W/% 
De 20/% 
uattr 
UofL 

1749 VhL 

;g.::,: ,,y, :;.. ;., : 
10. y 
10, :' a : 

..: ;;: : 
U 
v':. ;;: ,,: ; 

10. u 10. u 
." '10, f# " 10. .'.. U.' 

10. u 10. u 
.'.lO. u. 10. : U" 

10. u 

I 

10. u 
10.' tJ to.' u 

U 
i8: u 

10. u 
10. u 

10. u U 
10. u ii: u 
10. 
10. 

U 
U 

10. u 

10. u 
10. u 
10. u 

Page: 1 

Time: 09:ll 

*** Validation Complete l ** 



NSA MID-SOUTH 
ASSEMELYA, 3RDEWEXT 

SWMTJ 8 GROUNDHATER SAMPLES 

Page: 1 

Time: 09:13 

fJOtbG-01FL-~ 
OO8GOlFt03 
152871s 
008GOlFLO3 
a3/20/96 
Water 
fJw. 

1972 VAL 

33. u 
.1.2 UR 

53.1 J 
0.07 J 
4. u 

12.3 
2.5 J 

to. v 
1.5 u 
0.04 VJ 

25.4 J 
1. UJ 
4.6 U 
2. u 
2.3 J 

21.5 U 
48.5 U 

008~,H-QIFL-03 
008H01FL03 
152WS 
008H01FL03 
08/20/w 
uetw 
UC/L,: 

1972 VAL 

33. u 
1.2 UR 

52.3 J 
0.06 u 
4. u 
4.8 u 
1.9 u 
4.7 u 
2. u 
0.04 UJ 

11.5 J 
: 1. UJ' 

4.6 U 
2.'. u 
2.2 u 

'45. 6.2 u u 

068"G-02FL-03 
RO8GD2Fl.03 
152866s '. 
oOBCO2FLO3 ', 
wzo/o6 
Uater 

:';I;,, ,' 

flG&G-OfFL-03 
OG8GO3FL03 , 
152867s 

r9?2 VAL 

33. u 
1.2 UR 

33. u 
. 1.2 UR 

102. ': 56. J 
0.67 . . u.w, ."I 
4. u 

17.2 ::a '. u" .: 

8.2 J 1.9 u 
lZ.9 U 15.8 ,I.. u 
7.7 u 2.6 U 
0.04 Ud, ,. " 0.06 UJ, 

16.6 J 9.6 U 
1. ..UJ ‘. ‘. : ‘. 1. ,lJJ 

4.6 U 4.6 2. U' ,. ',F..'. 2. ., :,, :: : 
J 2.2 u 

,u ;.". '. .. it. @ ., 
90.8 U 

*** Valida'tiL,l Complete *** 

68. u 

G08-G-04~L-G3 
W8GO4FI.03 
152868s 
008GO4Fl.O~ 
G8/20/96 .' 
Water 
UGyL .' 

t972 VM 

33. u 
1.2 UR 

55.2 J 
0.08 J 

::3 U J 
2.9 J 

If.4 u 
1.5 u 
0.06 UJ 
9.8 J 
1. UJ 

U 
:1" v 
5. J 

17.3 u 
62.1 U 



- 
I 

- 
5 

. 

, 
: 

i 

I 
-.-_- 

._..__ 
- 

--__---.-.-----..- 
. 

. 
. 

-- 
---- 

-..~I..---. 
.__._.A 



.: 

,. . 

, 

, 

, ’ 

. 

:Y -:’ 

VA1 

U 
U 
U 
lJ : 
U 
u 
U 
u : 
U 
u .’ 

GO&G-L&FL-O3 
008GO4FLW 
26698.07 ‘ 
008GO4Fl,O~ 
08/201% ~ 
Lw25Mb c 1. :y .,I;;: : 
W/27/% : .;: 
titer ,. ‘: ,: ‘:I. !.., 
vfj,L ::c . 

1.2 u 
OA u 

500.; u 
SW. u 

2.4 U 
1-p v 

U 
%:[ u 

-6 U 
5’ v -I 

Page: 3 

Time: 09:13 
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L 
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MTALCP3 

1 l/03/90 

NSA MID-SOUTH 
ASSF.MBLYA, 3RDEVENT 

SWMU 8 GROUNDWATER SAMPLES 

Page: 4 

Time: C@:l3 

L 

008-G-OlFl-03 
OGBGGl FL03 
152871 
GO&O1 FL05 
08/20/96 
M/24/96 

ZZY 
WL 

1972 VAL 

U 
f:5 u 
2.5 U 
2.5 u 
5. u 
2.5 u 
2.5 U 
2.5 U 

U 
5:s u 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
2.5 .u 

U 
5:: u 
2.5 U 
2.5 u 
2.5 U 

L 

008-H-OlFL-03 
008HOl FL03 
152869 
UG8HOlFLO3 
oaf 201% 
W24/% 
WfW/% 
Uater 
Wt. 

1972 VAL 

::: U u 
2.5 U 
2.5 U 
5. u 
2.5 U 
2.5 u 
2.5 u 
::: u U 

2.5 U 
2.5 U 
2.5 U 
2.5 u 

8:: U u 
2.5 U 
2.5 u 
2.5 U 
2.5 u 
2.5 U 

008-G-02FL-03 
OOGGOZFLIl3 
152864 
008~02~~03 
wt20/96 

%:z 
Mater 
UorL 

t972 ... :vAL, 

U 
5:; u 
2.5 U 
2.5 U 
5. u 
2.5 U 
::: u U 

::: u. U 

2.5 U 
2.5 U 
2.5 U 
2.5 u 

S:: 
2.5 U 
2.5 “:: : 

2.5 U 
2.5 u’. 
2.5 U 

Go8-G-03FL-03 
OGGGO3FLO3 
152867 
flO8GO3FLb;) 
08/M/% ” 
lwQ~ 

Uattr : 
Y/L 

197E 1’ ,:,,VAL 

2.5 U 
2.5 u 
2.5 U 
2.5 ‘U 
5.. u 
2.5 U 
::: ,:,u U 

2.5 2.5. : ::: 
2.5 U, 
2.5 U 
2.5 ,u 
2.5.’ U 

;-;... 1; 

2:.5 U 

I,’ 

.. 2.5 i 
2.5 U 
2.5 u 
2.5 U 

WfkG-04Ft-03 
GGGGWFLW 
152868 
OG8GO4FLO3 
wm96 ,, 
08f 24f96 ‘.. 
W/W/% 
titer .:: ‘. 

W/L . 

1972 VM 

U 
i:: u 
2.5 U 
2.s u 
5. u 
2.5 U 

::: :: 
U 

::1 u 
2.5 U 
2.5 U 
2.5 U 
2.5 11 
2.5 u 
2.5 u 
2.5 U 
2.5 11 
2.5 U 
2.5 U 
2.5 IJ 

l ** Validation Complete *** 



00&l-G-OIFL-03 
OWGGlFL03 
152871 
008GGlFLOf 
WW% 
M/24/96 
08/27/% 
Uate? 
w/t 

1972 VIU 

0.05 u 
am u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 tJ 
0.1 u 
b.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5" u 

0.1 O-l-' :: 
0.05 u 
0.05 U’ 
1. u 
1. u 

:: U u 
1. u 
1. u 
I. u 
I. u 
1. u 

NSA MID-SOUTH 
ASSEMBLYA, 3RDEvENT 

SWMU 8 GROUNDWATER SAMPLES 

OD8-tl-GlFL-03 
OO8HOlFLO3 
152869 
008HO1FLO3 
Oaf 2OkW 
08/24/% 
oe/z7/% .' 
Mater 
WfL 

1972 ,VhL 

0.05 u 
QJIS u 
0.05 u 
0.05 U 
0.05 u 
0.05 u 
0.05 u 
o.o$ u 
0.1 u 
d.$ u 
0.1 u 
5-t ,ll 
0.1 u 
u.1 u 

0.05 UJ 
0.05 u3 
0.05 UJ 
0.05 UJ.' 
0.05 UJ 
0.05 uf'. 
0.05 UJ 
0.05 us 
0.1 UJ 
0.1 t)J’.. 

0.1 UJ' 
0.1. w. 
0.1 UJ 
0.1 UJ 

q.1 u 
a.5 u 
0.1 u 
.u.t u 
0.05 u 
0.05 u 
1. u 
1. u 
1. u 
1. u 
1. u 
1. u 
1. u 
i. u 
I. u 

: x:: U? at... 
0.05 UJ 
0.05 ,UJ. 
I. UJ 
I. u3 

UJ 
.' :: UJ 

1. UJ 
1. UJ 
1. UJ 
1. UJ 
1. UJ 

@'I8-G-03FL-03 GO8-G-DtFt-03 
OlBGO3FLO3 OOffiWFL03, 
152867 152848 : 
b-FL03 
.astZO/% " 

OOfiGO4FL03 

'm,24f% ,,'i':':: :. 
08120/w : ; 
m/24/96., ': -.' : 

08/27/% : j'.: '. :. QfJ&v7/%'.: ,: ; .:, : 
-Mater : ..:', Uatcr iI:./ . . . . '. + '. 

.WL '. ., ug/L '. 

Page: 5 

Time: W:l3 

*** Valid&fl,,, Complete l ** 



DATALCP3 

11/03/9a 

-Oichlorobenzene 
-Dfchlorobmzene 

hbmbmdfint 
-Chloroethoxy)mthane 
orcr-3-metkytp&iol 

hlorocyclopmtadiem 

NSA MID-SOUTH 
ASSEME3LYA, 3RDEVFJU 

SWMU 8 GROUNDWATER SAMPLES 

0O8-G-OlFL43 
OO8GOlFL03 
152871 
0cMg0lflb3 

LEE 
Da/W% 
Uatcr 
up/L 

1972 VAL 

::: u U 

10. u 
10. u 
10. u 
10. u 

U 
ii: u 
IO. u 
10. u 
IO. u 
10. u 
IO. u 
IO. u 
10. u 
10. u 
10. u 
'10.. u 
10. u 
to* u 
10. u 
IO, u 
10. u 
10. u 
10. u 
25: u 
10. u 
25. U 
IO. u 
10. u 

U 
ii: u 
10. u 
25. U 
25. U 
10. u 

0O8-H-OlFL-03 
008HOlFLO3 
152469 
0mOlf 103 
08/20/% 

%z;E 
Uater 
WfL 

1972 VAL 

10. 
10. 
10. 
10. 
10. 
10. 
IO. 
10. 

it: 
IO. 
10. 
IO. 
10. 

ii: 
10. 
IO, 
10. 
IO. 
10. 
IQ. 
IO. 
10. 
10. 
25. 
10. 
25. 
10. 
IO. 
IO. 
25. 
10. 
25. 
25. 
10. 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

008-G-02FL-03 
OOGGO2FLO3 
t52M4 

zz;2" 
08m/% .' 
08/26/96 
Water : : : ., ,, 
UgtL" 

1972 VA!. 

U 
ii: u 
10. u 
IO. u 
10. u 
10. u 
IO. u 
10. u. ': 
10. u 
IO. u.. 
10. u 
IO. u.. 
10. u 
10. u 
10. u 
10. u .:. 

19. u 
10.' "fJ :' 
10. u 
to. u 
10. u 
10. u ';.. 

10. u 
10. u 
10. u 
25. u 
10. u 
25. U 
10. u 
10. u 
10. u 
25. u 
10. u 
25. u 
25. U 
10. u 

O08-G-O3FL-03 
008GO3FL03 
152667 
ow&$3flm 
oe/ZO/% : 
OW231% : 
oBf26/% " L 
Mat* ,. :: 
WVL 

1972 VA1 

10. u 
10. u 
10. u 
IO. .' u 
10. u 
10. '\ ,Li 
10. 
10. :: : 

ii: 
U 

,'. IJ 
10. u 
10. :-'..':Li 
10. u 

: IO.. " ,U 
10. u 

: 10. .'. .'u 

10. u 
IO. 'U.. 
10. u 
10. u 
10. u 

'. IO. u 
IO. u 

.' IO. u 
10. u 
25. U 
10. u 
25. U 
10. u 
IO. u 
10; u 
25. U 
10. u 
25. U 
25. U 
10. u 

008-~-04~L-O3 
000GO4FL03 
152868 

z%io3 
08/23m ..I 
&3/26/pb.. ::’ 
Water : ‘. 
a,t ‘, ,’ 

1972 VAL 

IO. u 
IO. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
IO. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
25. U 
10. u 
25. u 
10. u 
IO. u 
10. u 
25. u 
10. u 
25. u 
25. u 
10. u 

Page: 6 

Time: W:13 

.‘., 

. . 

l ** Validation Complete l ** 
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DATALCP3 

1 l/03/98 
NSA MID-SOUTH 

ASSEMBLYA, 3RDEXENT 
SWMU 8 GROUNDWATER SAMPLES 

008-~-01~~43 
RO8GOlFL03 
152871 
w&J01fl03 
w2om 
W27/% 
uater 
WL 

1972 VhL 

to. u 
10. u 
IO. u 
10. u 
to. u 
10. u 
10. u 
10. u 
IO. u 
to. u 
to. u 
IO. u 
IO. u 
10. u 
to, u 
10. u 
to. u 
to. u 
to. u 
10. u 
IO. u 
to. u 
to. u 
to. u 

U 
$1 u 
10. u 
IO. u 
to. u 
10. u 
to. u 
10. u 
10. u 

to. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
IO. 
10. 
to. 
10. 
10. 
10. 
10. 
IO. 
IO. 
10. 
10. 
ID. 
to. 
10. 

:;: 

:X: 
IO. 
10. 
IO. 
IO. 
IO. 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

008~H-OIFL-03 
008HOlFLO3 
152869 
00?%01f~03 
os/20/% 
tw 281% 
uater 
'JR/L 

1972 VAL 

008-G-02FL-03 
OO3GO2FL03 
152866 
OOS&2tlO3 
@3~2Of% 
W/26/96 
water 
w/t 

1972 VM 

IO. u 
IO. u 
10. u 
lb. u 
to. u 
10. u 
IO. u 
10. u 
10. 
10. i 
10. u 
10. u 

U 
ix: u 
to. u 
to. u 
IO. u 
10. 'u 
to. u 
10, u 
to. u 
10. u 
to. u 
ID. U 
IO. u 
10. u 
10. u 
10. u 
10. u 
10. u 
IO. u 
10. u 
to. u 

008-G-03FL-03 
OOBGO3FLO3 
152867 
008gosf105 
D0?2OJ% 
W/27/% ” 
bkter 
'JHL 

19n.. VAL 

00&G-MFL-03 
008GO4FLO3 
152868 

~~" 
W27106 ‘. 
Yatcr 
'Jg/L 

1972 VM 

10. u 
10. u 
to. u 
10. u 
10. u 
10. u 
10. u 
IO. u 
10. u 
10. u 
to. u 
10. u 
10. u 
IO. u 
10. u 
IO. u 
10. u 
10, u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
10. u 
IO. u 
10. u 
10. u 

Page: 8 

Time: W:t3 

.’ 

*** Validation Complete *** 





a+- 



Appendix K 

&-Removal Stockpiled Soil Samples 



DATALCP3 

11/03/90 
NSA MID-SOUTH 

SWMU 8 RFI, ASSEMBLY A 
Pre-Removal Stockpiled Soil Samples 

7440-36-o Antimony 
7440*3&Z Arssnfc 
7440-39-3 Barim 
7440-41-7 Bcrytliun 
7440-43-9 Cacbniun 
744D+T-3 Chranim 
7440-48-4 Cobalt 
7440-50-t! copper 
7439-92-l Lead 
7439.97*d ncr* 
7440,-02-D Nickel 
7782-49-2 Sctmiuo 
7440-22-4 Silver 
?44w&U Thai t iun 
7440-62-z Vanadim 
7440-66-6 zinc 
7440-31-5 Tin 

ODa-s-DDll-01 
008s001101 
14735% 
DD&001101 
DwOlf96 
soi 1 
WKG 

Ml6 VAL 

7.6 UR 
9.9 

89. 
0.37 J 
0.76 u 

10.7 
7.6 J 

16. 
30.6 
Oh17 J 

13.5 
0.61, UJ 
0.76 UJ 
215 u 

23.6 
64.4 
26.8 J 

L 

006~WMJll-04 
Oms001104 
147366 
0083001104 
OSfOl/% 
Soil 
N6fKG 

1616 VAL 

7.7 UR 
12.8 

128. 
0.49 d 

1::5 
J 

1;:; 
J 

15.6 
0.13 UJ 

17. 
9.54 UJ : 
0.77 UJ 
2.9 J 

26.4 
60.7 
40. J 

L 

008-s-0012-01 
DD8sDO1201 w361s 
DmsDD12Dl 
M/011% 
Soil 
IIG/KG 

1816 VA1 

008-5-0012-04 
008sDO1204 
147362s 
DO6SOD12D4 
05fM/% 
Soi 1 
HG/fcG 

1816 VAL 

7.6 UR 7.6 UR 
4.2 J 12.8 

53.3 86.3 
o.z!i u 0.4 J 
0.76 U 

15.9 1;:; J 
3.4 J 8. J 

IS.9 Y : " 17. 
127. 17.1 

0.17 J.; . . 0.13' UJ, 

0.76 UJ 
0.5 .a%‘:-’ 

::&f : .:. 
17.1 J 

16. 
,'.,,., 0.36 "UJ 

0.76 UJ 
.‘. 0.51. UJ 

25.6 
,. 'rD.1 

34.5 J 

L 

008-s-0013-01 
OOBs001301 
147363s 
fN8sDD13o1 
0!5/ Olf% 
soi 1 
f&/KG 

1816 VA& 

i:t 
UR 

98.4 
0.44 J 

J 

6.4 J 
id. 
80.4 
0.21 J 

12.7 
0.44 UJ 
0.74 UJ 
0.49 U'J 

21.3 

J 

Page: 1 

Time: 09:22 

DWs-0013-04 
OD8sOD1304 
147x4s :, 
DM!NM1304 
MjOl/% ,' 
soi 1 ..' 

NWKG 

1616 VA1 

7.3 UR 
7.4 :: 

102. 
0.56 1:: 
1.1 J 

12.6 .',:' 
6.9 J 

18.5 “’ 
69.5 

0.3 d ,. 
12.2 
D-24 4fd:. 
0.73 UJ 
0.49 Ud. ” 

23. 
105. 
20.9 J 

*** Validation Complete *** 



DATALCP3 

1 i/03/98 

CAS 

7440-36 
7440.38 
7440-39 
7440-41 
7440-43 
7440-47 
7440-48 
7440-.§a 
7439-92 
7439i97 
7440-02 
7782-69 
7440-22 
744D-28 
7440-62 
r460-66 
7440-31 

kntimony 
wscnfc 
lsriun 
lcrytl,iun 
:*im 
!hranfm 
:Jba1t 
:o#ur 
ead 
lcrcury 
'ickcl 
elCnfua 
NiLver 
'halliun 
'tijlml 
fnc 
in 

NSA MID-SOUTH 
SWMU 8 RFI, ASSEMBLY A 

Pre-Removal Stockpiled Soil Samples 

00s.s-DDl4-01 
OD8sao14D1 
547365s 
0O8s00140~ 
05/01/W 
soi I 
M/KG 

lb16 WI. 

7.5 LIR 
11.8 

125. 
0.66 J 
1. J 
P-6 
9.3 J 

17.2 
9.2 
0.12 UJ 

17.1 
0.51 UJ 
0.75 UJ 
0.5 UJ 

23.2 
57.6 
29.1 J 

068.s-0014-04 
ODIND1404 
147366s 
DDusDD14D4 
OS/#V% 
Soit 
NGIKG 

lB16 VAI 

7.2 UR 
10.4 
90.7 
0.37 J 
0.74 J 

14. 

1;:: 
J 

49.3 
f. J 

12.5 
0.35 UJ 
0.72 UJ 
0.48 UJ 

26.6 
T5.6 
16.6 J 

*** Valid&l. . Complete *** 

Page: 2 
lime: 09:22 





., 



I 





DATALCP3 

11/03/9a 
NSA MID-SOUTH 

SWMU 8 RFI, ASSEMBLY A 
Pre-Removal Stockpiled Soil Samples 

008-s-0011-01 
0O8S001101 
147359 
w8s001101 
ll5/01/96 

~;zgi 
Soil 
w/Kg 

1816 VA1 

100. u 
loo. u 
100. u 
1DU. u 
100. u 
'loo. U 
100. u l#. u 100. u 
loo. u 
loo. u 
loo. u 
100. u 
200. UJ 
::: u U 

100. u 
l&L u 
loo. u 
loo. u 
100. u 

008-s-0011-04 
006sw1104 
147360 
oo8s001104 
05/Ul/% 

egg 
Soil 
UalKbl 

1616 VAL 

110. 
W?. 
llol 
tlD. 
110. 
IjO. 
110. 
MO. 
110. 
PID. 
110. 
110. 
110. 
110. 
110. 
llD. 
110. 

:J, 
U 
U 
U 
U 
U 
U 
U 

.I- 

*** Validat .on Complete *** 

008-s-0012-01 008-3-0012-04 
DO8Sw1201 0085001204 
147361 147362 
do8s041201 DO6soo12D4 
Ds/Ol/% D5fDl/% 
DwD7rn 05/07f% ,’ 
@s/23/% m/23/% 
Sail Soil 
WKa u#fKg " 

Sll4 : VM 1,816 VA1 

100. u 110. u 
100. u 110. u 
loo. u 110. u 
1w. u 110. u 
100. u 110. u 
loo- u ¶lD. IJ' 
100. u 110. u 
1w. u, ?lO. u" 

100. u 110. q,o* ,-'., :.;.:, 

110. u 
110: :. U ‘. 

loo. u 

I 

110. u 
21tL US 210. '-UJ .' 

IDQ; .u 
100. u 110. u 

110. ' u .' 
100. u 110. u 
166. u 110: u 
loo. u 
100. u 
100. u 

110. u 
110. u 
110. u 

L 

100. u 
IW. u 
100. u 
loo. u 
100. u 
1w. u 
100. u 
loo. u 
loo. u 
IDD. u 
100. u 
loo,. u 
100. u 
200.' UJ 
100. u 
1w. u 
100. u 
loo. u 
loo. u 
1w. u 
100. u 

-L 

Page : 7 

Time: D9:22 

DDlks-0013~04 
OD8SOD1304 
147364 
DDmm3D4 " 
05/Dl/% 

?mn~ 

Soil ," 
+/Kg ‘, 

ia16 VA1 

100. u 
loo. U' 
100. u 
100. u : 
100. u 
loo. u 
100. u 
100. u '. : 
loo. u 
100. u " 
100. u 
loo. U',. 
100. u 
210. U.i 
100. u 
100. u .- 
100. u 
100. u 
loo. u 
loo. u 
100. u 



L 

DATALCP3 

11/03/98 

7786-34-7 evimos, ALphe 
309-76-5. ated s 
298-W-O ethyl parathion 
298-02-Z ufd 
299-84-3 R&be1 

22248-79-Q Stircphos (Tetrechtorovinphos) 
34643-46-4 Tokuthion 
'3274Wa ftlc.?ilorermte 

i 

126-75-O Demeton,S 

NSA MID-SOUTH 
SWT'JIU 8 RFI, ASSEMBLY A 

Pre-Removal Stockpiled Soil Samples 

Qw-s-Qow01 
0085001401 
147365 
0O8s001401 
05/01/96 
05/07/% 
WW% 
Sol 1 
WKB 

1816 VAL 

100. u 
loo. u 
100. u 
loo. U 
100. u 
100. IJ 
100. IJ loo. u 
loo. u 

.tak u 
100. u 
1w. u 
loo. u 
210. UJ 
100. 
100. tl 
TOO. u 
IW., u 
100. u 
100; U 
100. u 

ooa-s-0014-04 
008sw1404 
147366 
0005001404 
05~01/% 
05/07/% 
E(fy9". 

WKg 

1816 VA1 

100. u 
IW. u 
100. u 
loo. u 
100. u 
lao. U 
loo. u 
twi u 
100. u 
loo. u 
100. u 
loo.,, IJ 
loo. u 
290; UJ 
loo. u 
10% u 
loo. u 
loo; u 
100. u 
loo. u 
loo. u 

-( 
*** Validat'i, Complete 

Page: 8 

Time: 09:22 



DATALCP3 

11/03/98 

NSA MID-SOUTH 
SWMU 8 RFI, ASSEMBLY A 

Pre-Removal Stockpiled Soil Samples 

..: .' .'. 
C& # Perpeter-.. " 1,' :" ,".. .: "'. 

319-84-6 alpha-BHC 
319S-t beta-EHC 
319-86-8 delta-B& 

58i89*9 grmw*3Hc (Lrndanfa) 
76-44-8 Heptachlor 

I 389-W-2 AL&in 
1024-57-3 Heptechlor epoxide 
959-98-a ~ndoiutf~ I 

72-20-8 Endrin 
:3321,f-65~B&Mosutfen I1 

72-54-8 4,4'-DDO 
1831-07-a. ndwutfm #tif8te 

t 
50-29-3 4,4'-DDT 
72-433 thw&@t1w 

53494-70-5 Endrin ketone 
.: 742?-.93-4:cndrln atdelwde 

5103-71-9 alpha-Chlordane 
5183-74.2 gmmb~Chtordant 
8001-35-z Toxaphene 

12674-ll-2'Aroctor-1016 
11104-28-Z Aroclor-1221 
53469-21-9 Moctor-1242 .' 
12672-29-6 Aroclor-1248 
11897-69-l Arm&or-ld4 
11096-82-5 Aroclor-1260 
11141-16+5 Aroctor+?UZ 
12789-03-6 Technical Chlordane 

008-5-0011-01 
WBS001101 
147359 
W&w1101 
03fOlf% 
05f 07f% 
tXifttf% 
Soil 
urr/Ke 

3816 " Ml. 

2. u 
2: u 
2.. u 
2'. U 
2.. u 
2.4 

: f:‘, t 
1600. DJ 

la.. J 
8.6 J 
C*l', u 

18. R 
3.1, If 

460. DJ 
20. u 

4.3 
4.1. tJ 

14. 
12. 
41. u 
41. u 
41. u 
Cl. u 
41. u 
41. u 
41. u 
41. u 
41. u 

008~s-0011.84 
008s001104 
147360 
W8SWllO4 
05/01/% 
85/07#% 
05.)5.;7/% 

W/KG 

1816 " VAL 

U 
2: u 
2.1 u 
2.1 u 
2.1 u 

: .‘2.? 'U 
U 

::: UJ 
J 

::'::7 3 
4.3 u 

::. 463 u 
4.3 u 
4.3 u 

1:: u 
U 

25 u 

.:' ::: 
U 
u 

43. u 
,43. u 
43. u 

: 43. u 
43. u ., 

:43. u 
43. u 
43. u 
43. u 

008-5-0012-01 
oO8sw1201 
147361 10 
ooBE(Mrzo1 
05/01 f% 
05/07f% 
05f 29f% 
Sail 
UC/K(5' 

lbl6. VAL .' 

21. u 
21. u 
21. u 
21. tf 
21. u 
21. If 

U 
::: u 

11ooO. DJ 
42. u '.. 
36. J 
42. U ,: 
42. U 
42.. u ,I 

240. 
210.. ti 

ii: u 
29. 
32. 

420. 
420. 
420. 
428. 
420. 
420. 
420. 
420. 
420. 

U 
U 
U 
U 
U 
U 
U 
U 
U 

::: U u 
2.1 u 

" 5.1. U 
2.1 u 
2.1',.'lb 
2.1 u 
2.1 '., u 

530. 
4,.3 :J. 
4.3 UJ 

t:; ,',, :I : 
14. 
21. ', u 

2.8 J 
4.3 ; u 
2.1 u 
2.1 ,lJ 

43. u 
." 43. ,u ,. 

43. u 
43. 'u' 
43. u 
43. u 
43. u 
43. u 
43. u 

W8-s-0013-a1 
W8sw1301 

05/01/% 
05/071% 
05/30/9+ " ,:: 
Soil " . . 
UGfKO ’ ‘: 

1816 VAt 

20. u 
20. u 

9400. DJ 
41; u 
64. 
41. u 
41. u 
41. u 

680. DJ 
200. u 

70. 
41. u 
19. J 
14. J 

410. u 
410. u 
410. u 
410. U 
410. u 
410. u 
410. u 
410. u 
410. u 

Page: 9 

Time: 09:22 

088-S-0013-04 
W8soo1304 
147364-m 
088SW1304 
05fOlf% 

E% 
Boi t 
IJBfKG ” 

11116 Ml 

U 
::: u 
21. u 
21. u .: 

I:: u".:. 

21. u 
21. u .:: 

5600. DJ 
42. u 

34. 42. :: 

16. R 
42. lj,::- 

430. 
218. u "', 

28. J 
42. u' 
24. 
ZD. J 

420. 420. :: 
420. U 
428. U 
420. U 
420. u 
420. U 
420. U 
420. U 

*** Validation Complete l ** 



OATALCP3 

11/03/98 
NSA MID-SOUTH 

SWMU 8 RFI, ASSEMBLY A 
Pre-Removal Stockpiled Soil Samples 

SUM-PEST WRtE ID -------, OOB-B-0014~01 
031G1llM IO -r---s 008s001401 
LAB mwl.R IO ---a 147365 

319-84-6 aLpha-BHC 
3T9-85-7 batq-8Hc 
319-86-8 delta-BHC 
S&*89*9 gIw!PeHc (Lltldsne) 
76-44-8 Heptachlor 

309;00-BALekin 

60-57-l Oicldrin 
72-5S?9 4,4'+0E 
72-20-8 Endrin 

33213-65~9 Endcsulfan II 
72-54-8 4,4'-000 

Wl-07-(1@aksutf~n sulfate 

"' y:, f816 VAt 

U 
22:: u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 

230. 0 
4.2 UJ 
4.2 UJ 
4.2 U 
4.2 u 
4.2 U 

50-29-3 .6@-DDT 

F 

I 31 4 

72-433 

53494-m-5 End 
74 

lhQ&&lW 
rin ketone 

L.-r 

21. iJ 
4.2 U 
4.2 u 
2.1 u 
2-l u 

nical Chlordene 

42. 
42. 

::- 
42: 
42. 
42. 
42. 
42. 

l ** Valida'tibAl ComDlete l ** 

OOB-s-0014-04 
008sw1404 

$!gg& 

05/01/w 
05fO7fW 
05127/% 
soi I : 
l&fgfj I ,. 

lB16 ;, VAL 

g:.: :: 

20: u 
20.'. u 
20. u 
11. OJ 

OJ 
ii: UJ 

4000. OJ 
13Llb. DJ 

34. OJ 
41,. u 

510, OJ 
41. u 

6100. OJ 
zw.'. u 

25. DJ 
4$.' u 
83. 0 
60. 0 

410. u 
410. u ,' 
410. u 
410. u 
410. u 
410. u 
410. u 
410. u 
410. u 

Page: 10 

Time: 09:22 



“1, 
) 

DATALCP3 

lT/o3/9a 

NSA MID-SOUTH 
SWMU 8 RFI, ASSEMBLY A 

Pre-Removal Stockpiled Soil Samples 

Page: 11 

Time: 09:22 

108-%-2Phenol 
111-44-4 bisC2-Ch~orocrthyl)cthcr 
%-57-a 2-Chlorophenol 

541.73+1 l,PDfchtorobemtne 
106-46-7 1,4-Dichlorobenzene 
%-SD-l l,?-bichlorobamne 
95-48-7 2-Methylphenol (o-Cresol) 

lD8-60-l Z,Z'-orybis(l-Chtoropropene) 
106-44-S 4-Methylphenol (p-Cresol) 
41-6C;Tr*iittcwo-di-n-proWIarnine 

67-72-l Hexachloroetham 
9a-95-3 tiittdtmtne 
78-59-l lsophorone 
88-75-S 2.Uitrophenot 

105-67-9 2,4,-9imethylphenol 
120-83-2 2,4-Dichlorophanol 
120-82-I 1,2,4-Trichlorobenzene 
91-20-3Wclphth~cne 

106-47-a 4-Chloroaniline 
87.68-3 lhzxachtorobutadiene 

111-91-1 bis(2-ChloroethoxyMethene 
59-M-7 4-Chtoro-3-methylphenol 
91-57-6 2-Hethylnaphthatene 
77-47-t Hexachlorocyckpantadiene 
88-06-2 2,4,6-Trichlorophenol 
95-95-4 2,4,5-Trlchlorophenol 
91-58-7 2-Chloronaphthalene 
88.74.4 2-Nitroatailine 

131-11-3 Dimethylphthalate 
208-46-8 Acenaphthylene 
606-20-2 2,6-Dinitrotoluene 

99-09-2 3-Nitroanitine 
83-32-9 Acenaphthene 
51-28-J 2,4-Dinitrophenot 

100-02-7 4-Nitrophenol 
132-64-9 Oibenzofuran 

DD&S-ODll-01 
DD8S001101 
147359 
ootwJo1101 
OUOlf94 

~:~~ 
Soil 
WKg 

1816 ; VA1 

410. u 

2:c " U 
410: u 
410. u 
410. 11 
410. u 
410. u 
410. u 
4101. u 
410. u 
430; u 
410. u 
410, u 
410. u 
410. u 
410. u 
410. u 
410. u 
410. u 
410. u 
410. u 
410. u 
410. UJ 
410. u 

'1DDD. u 
410. u 

IWO. u 
410. u 
410. u 
410. u 

1000. u 
410. u 

1000. u 
1000. u 
410. u 

oD8-s-0011-04 
0D8SDD1104 
147360 
DD8s0011D4 
05fOlf% 

~;~:E 
Soil 
w/Kg : 

1816 .; VAL 

430. U 
430. U 
430. U 
430. U 
430. u 
430. u 
430. U 
430. u 
430. U 
43D. U 
430. u 
4M. u 
430. U 
430. u 
430. U 

430. U 
430,. U 
43D. U 
430. u 
430. U 
430. U 
430. u 
430. U 

430. UJ 
430. U 

IIDD. U 
430. U 

1100. u 

430. U 

430. U 

430. u 

1100. U 

430. u 

1100. U 
1100. u 

430. U 

008-5-0012-01 
DD8SDD1201 
147361 
0D&Om01 
OSfOlf% 
omw% 
D5/24m 
Soil ': 
W/m 

1836" VAL 

8300. u 
8300. u 
a300. u 
8300. u 
8300. u 
a300. u 
8300. u 
8300. u. 
8300. u 
8300. u 
8300. u 
a300. u 
8300. u 
83w. u 
8300. u 
83oa. U’ 
8300. u 
83w. U’. 
8300. u 
a3Do. u. 
8300. u 
8300, u, 
8300. u 
83W. UJ 
8300. u 

21000. u 
8300. u 

21DDD. u 
8300. u 
8300. u 
8300. u 

21000. u 
8300. " 

21000. u 
21000. u 
8300. u 

008-s-0012-04 
0D8S001201 
147362 
ODflSDDlM4 
05/01/% 
;;;g 

Soil 
WKa 

1816 'VAL 

430. u 
430. u 
430. u 
430. u 
430. u 
430. u 
430. u 
430. u 
430. 
43D. -.; :... 

430. u 
430.. 'U' 
430. .u 

,43D. ', IJ 
430. u 
430. .." 

430. u 
430. u, 
430. u 
430. II 
430. u 
430. u 
430. u 
430. UJ 
430. u 

1100. u 
430. u 

1100. u 
430. u 
430. u 
430. u 

1100. u 
430. u 

1100. u 
1100. u 
430. u 

008-s-0013-01 
ODaSODl301 
547363 " 
DDaSw1301 
WQl/9dr 
05/09r% 
M/24/% 
Soil 
WK!X 

1816 VA1 

410. u 
410. u 
410. u 
410. u 
410. u 
4lD. u 
410. u 
410.. u 
410. u 
410. u 
410. u 
410. u 
410. u 
410. u 
410. u 
410; u 
410. u 
410: 11 
410. u 
410. u 
410. u 
410. u 

52. J 
410. UJ 
410. u 

1000. u 
410. u 

1000. u 
410. u 
410. u 
410. u 

IWO. u 
410. u 

IWO. u 
1000. u 
410. u 

oD8-s-0013-04 
0Das001304 
14fM4 
oD8SDowJ4 
ci5fOlf% 
as/w/96 
05/24/W 
Soil 
UofQ! 

1816 Y&L 

420. U 
420. u 
420. U 
420. U 
420. U 
420. U 
420. " 
420. " 
420. U 
420. u 
420. U 
420. I.4 
420. U 
420. u 
420. " 
420. u 
420. U 

420. u 
420. U 
420. U 
420. U 
420. U 
420. U 

420. UJ 
420. U 

IWO. u 
420. " 

IDDD. u 
420. U 

420. U 
420. U 

1000. u 

420. u 
IOOD. u 
1000. u 
420. U 

*** Validation Complete l ** 



DATALCP3 

11/03/98 
NSA MID-SOUTH 

SWMU 8 RFI, ASSEMBLY A 
Pre-Removal Stockpiled Soil Samples 

Page: 12 

lime: 09:22 

7ClDS-72-3 4-Chlorcphenylphenyl ether 
86.a?7 Fluoraw 

IW-01-6 4-Nitroeniline 
-kthyl:k,b-binitrophenol 
-Nitrosodiphenylamine 
-Brcmphenyl-phenylether 

118-74-I Hexachlorobenzene 
> 87-M-5IPemch~orophcnot 

85-01-8 Phenanthrene 
120~12~7&wmumt 
86-74-a Carbatole 

lo 84-74-2 'i-n-tkylphfhdqte 

thylhexyl)phthalate (BEHPI 
rwctylphthalatc 
zo(b)fluoranthene 
o<klfluormthcoe 

thylphenol/4-Methylphenol 

008.s-0011-01 
oo8swl~ol 
147359 
0o8soa1101 
Qww% 
05/09196 
.#mf96 
Soil 
ugl/Kp: : 

1816 VA& 

410. u 
410. u 
410. u 
410. u 

1000. u 
tW0. u 
410. u 
410. " 
410. u 

looo. u 
410. u 
410. u 
410. u 
410, u 
410. u 

,416. u 
410. u 
410. u 
410. u 
4?0. u 
410. u 
4t0,. u 
410. u 

.: 4m u 
410. u 
4% u 
410. u 
4to. u 

NR 
UR 

oD8-s-Wll-04 
008s00!104 
14TJbo. 
008s001204 ,, 
as/al/96 
o$/lw/% 
05/2@6 
Soil ", 
WmJ:': 

1816 VA1 

430. u 
430. u 
430. u 

,430. u 
1100. u 
lwt. u 
430. u 
430. u 
430. u 

llao.. u 
430. u 
4%. u 
430. u 
430. u 
430. u 
430. u 
430. u 
430. u 
430. u 
43Di u 
430. u 
430.. u 
430. u 
430. u 
430. u 
430. u 
430. u 
430: u 

NR 
NR 

NR NR 
NR NR 

I 
. Complete l ** 

8300. u 
I 

430. u 
8300. u 430. u 

008~s-0013-01 
otuIs00t301 
147363 
00&001301 
D5/01/96 
05/09/96 : : 
0!$24f%:, :. ‘. :i:. 
bi 1 .“.,‘. ‘, 
ug/Kg ,,,"; 1.:. :, ., 

1816 VA1 

410. u 
410.: u 
410. u. 
410;' u 

1000. u 
1ooD: u 
410. u 
410, u 
410. u 

row;" u 
W.. J 

41Ok. ." u 
410. u 

62: J' 
70. J 

,48:. J 
410. 
410. :: 
410. u 

46. J 
410. u 
410. u 

J 
::: J 

410. u 
410. u 
410. u 
410. u 

NR 
NR 

DDS-s-0013-D4 
DD08001304 
147344 
Qoasaol3a4 '.. 
iisrw96 " 
.05/09/96 
:~o/;u% . . ::: ‘,. 

,JJgfKg ,‘....‘. ,. 

1816 Vhl 

420. U 
420. " ..' 

420. U 
420. u 

1000. u 
IDDD. u. .' 
420. U 
420. u" 
420. U 

1DOD. U', . . 

63. J 
41. J' 

420. 420. ;.. : 
59. ,J 
44. J .,! 

420. U 
420. u .. 
420. U 

43. J' 
420. U 
420. U' 

56. J 
54. J 
40. J 

420. " 
420. U 
420. U 

NR 
NR 



DATALCP3 

1 t/03/98 

108~95-2Phenol 
111-44-4 bfsc2-ehtorobthyt)ether 
%-57-a 2-Chlorophenol 

Hi*73-l ~,~~Oichtar&enzene 
106~46-7,1,4-~ichlorobenzene 
95-Mil 1,8-blchtoroben~ene 
95-48-7.2,~Hethylphenol (o-Cresol) 

.. lO&-60-l. Zr2L~oxybisCl-Chtoroprcpane) 
106-44-5 4-Mcthylphenol (p-Cresol) 
Ml-~~C+r.N-U~rrMioTdf-n-prcrWtni~ 

67-72-l Hexachloroethene 
W-95-3 Nirr6bcnrbnc;~ 
76-59-l Isoph9rom 

1 8&w!5-5- 2-?mrq+enol 
,1,05-67-9 2,4-Djmethylphenol 

x w-63:2 &3-Dichiorsphmal 
120-82-l 1,2,4-Trichlorobenzem 
9l-28-3 Waphkhdlcnc 

'.lD6-47-8 4-Chloroaniline" 
f&7*66+3 Hexachlar&imditi~ 

111-91-1 bis(Z-ChLoroethoxy)methane 
59-M-7 C&tom-S-methytphenonol 
91-57-6 2-Hethylnaphthakne 
77-47-4 Hexachtorocyckpermdierm 
88-06-2 2,4,6-TrichlorophenoI 
95-95-4 Z,C,S-Trichlorophenot 
91-58-7 2-Chloronaphthalene 
88.74~4.2~Yitroeniline 

131-11-3 Dimethylphthalate 
208-96-a Acenalfithylene 
606-20-2 2,6-Dinitrotoluene 

99-09-2 3-Witroanitine 
83-32-9 Acenaphthene 
w-28-5 2,4-Dinitrophenot 

100-02-7 4-Nitrophenol 
132-64-9 Dibenrofuran 

NSA MID-SOUTH 
SWMU 8 RFI, ASSEMBLY A 

Pre-Removal Stockpiled Soil Samples 

008-s-0014-01 
OOwJO1401 
147365 
DU8!W1401 
05/01/96 
05/w% 
Or/24f% 
soil 
WV& 

1816 'Y.' VA1 

420. u 
420. u 
420. u 
420. u 
420. U 

-420. tl 
420. u 
,420.. u 
420. U 

'420.' u 
420. u 
420. u 
420. U 
42& u 
420. U 
,420. u 
420. U 
420. u 
420. U 

,420. u 
420. U 

::420. U 
420. U 

:420. UJ 
420. u 

:ioob', u 
420. U 

'.lOOO. u 
420. U 
420. u 
420. U 

1000. u 
420. U 

1000. u 
1000. u 
420. U 

008~E-0014-04 
0Of.&001404 
147366 
008SOOl404 
05/W% 

zi?;z$z 
goit i 
w/lcs' 

1816': .:. Vhl 

8200. u 
.(12w. u 
a2w. u 
8200. u 
8200. u 
8200. u 
8200. u 
.420@. u 
8200. u 

‘8200. u 
8200. u 
82w. u 
8200. u 

~&fW. ,u 
8200. u 
.82w. u 

U 
:z: u 
a200. u 
112130. u 
8200. u 

", 82wi u 
8200. u 
8itO@. UJ 
8200. u 

~20000. u 
8200.. u 

'20000. u 
8200. u 
82W. u 
8200. u 

2oooo. u 
8200. u 

20000. u 
20000. u 

a2w. u 

‘I. 

l ** Validation Complete l ** 

Page: 13 

Time: 09:22 



DATALCP3 

1 l/03/98 
NSA MID-SOUTH 

SWMU 8 RFI, ASSEME3LY A 
Pre-Removal Stockpiled Soil Samples 

Page: 14 

Time: 09:22 

008-s-0014-01 
008s001401 
147365 
00&w1401 
05/Olf% 
OS/W/96 
05/24/% 
Soil 
t&l/Kg' :, 

1816 VAt 

420. U 
420. u 
420. U 
420. U 

1000. u 
1000. u 
420. u 
420. u 
420. u 

1000. u 
420. U 
420. U 
420. u 
420. u 
420. u 
420,. u 
420. u 
420. u 
420. u 
420. U 

84. J 
420; u 
420. u 

'1. 429.. tJ 
420. U 

., 424. u 
420. U 

'420. u 
NR 
WR 

8200. u 
a2w. u 

NR 
NR 

L 
l ** Validate. _ Complete *** 

008-s-0014-04 
0088001404 
147346 
008s001404 
05/01/# 

z&z 
Sqit : ,, " 
w/J@. ',, 

1816 VA1 

8200. u 
82w. u 
8200. u 
8200. u 

20000. u 
2oOOa. u 

U 
ii:: u 
8200. u 

2maQ. u 
8200. u 
a2w. u 
8200. u 
1200: u 

U 
E: u 
8200. u 
iwx?. u 
8200. u 
a2oD. u 

.a2w. u 
.a2w. u : 

8200. u 
‘OOO- u 
8200. u 
82w. u 



NSA MID-SOUTH 
SWMU 8 RFI, ASSEHBLY A 

Pre-Removal Stockpiled Soil Samples 

008-s-0011-01 
0lBsao1101 
147359 
oo8s001101 
a5~01#6 

ZY 
WK9 

1616 YAL 

12. u 
12: u 
12. u 
12. U 
12. u 
23.. 
12. u 
12. u 
12. u 
12. u 

U 
::: u 
12. u 
12. u 
12. u 
12. u 
12. u 
12'. ': ', ,u 
12. u 
tZ.-,' u 
12. .u 
12.'. ‘U 
12. u 

: 12.' u 
12. u 

" 12.’ u 
U 

:5: ,u 
25. 
12. u 
12. u 
12.' u 
12. u 

NR 
NR 
NR 
NR 

w-s-Wll-a4 
ooBWllo4 
147360 
oo&sool1o4 
o5/01/% 
osf ton6 
soit 
WK9 

1816 VAL 

13. u 
13. u 
13. u 

'13. u 
U 

ii: u 
13. u 
13. u 
13. u 

.1x u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. U 
13. u 
13; u 
13. u 
13. u 
13. u 

, .' 13. u 
13. u 

..'!3. u 
13. u 

., 13. u 
13. u 
13. u 
a. J 

13. u 
13. u 
13. u 
13. u 

NR 
NR 
NR 
NR 

oo8-s-w12-01 
ooa!sw12o1 
14n61 
omlm201 ; : 
M/01/96 
05/12/96 
soi1 ” ,:. ‘;.‘.’ 
WKti ‘. :: ‘,, ., .I.,,, ,’ 

1816 VM 

12. 
12. z 

::: ., :: 
12. u 
12. 1) 
12. u 
12. u. 
12. u 
*2. 'u 
12. u 
12. u 
12. u 
12. u 
12. u 
12.; .u 
12. u 

'12;' .u : 
12. 
*t:, lJ, 
12. u 

:. t2* u 
12. u 

'. ."". 12. . u c 

12. u ,, 
..: .. 12. u 

12. u 
..' 12. u 

21. 
12. u 
12. u 
12. u 
12. u 

" NR 
NR 
MR 
NR 

13. u 
13... .u 

. . ;;: 
U 

..g. 
13. u 

; 13. .I' '.u 

13. u 
'13. U <' 

13. u 
13: u 
13. u 
.13. 'U 
13. u 
13. u.'. 

13. ,u 
13.'.' ". u, 

;;;.. .: ; 

U 
.::: '. u.. 

13. u 
'.' ;.lfl ', u 

13. 
.' 

.'. 13. ;. 

13. u 
,'13. u 

13. u 
13. u 
3. J 

13. u 
13. u 
13. u 
13. u 

NR 
NR 
NR 
NR 

12. 
12. i 
12. 
12. :' :: 

U 
::: u 
12. u 

,12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12:: u 
12. u 
r2;. u 

U 
::: u 
12. u 
12. .u 
12. u 
12. u 
12. u 
12. u 
44. 
12. u 
12. u 
12. u 
12. u 

NR 
NR 
NR 
NR 

Page: 15 

Time: 09:22 

cm-s-0013-04 
oQ8soO13M ; 
147564 
OOMMllM4 
05101/% " ;' 

~%:dfW . 

awu 
5:. 

.y,, "..y, 

1816 mi 

12. u 
12. u 

ii: 
U 
u '.: 

12. u 
12. "' u: 
12. u 
12. u. 

12. u 
12. u . . 

12. u 
12. li-'- 

12. u 
12. u,, '.' : 

12. u 
12. u ." 

i:: 
U 
u.. 

1:: 
U 
u :.. 

12. u 
12. u 
12. u 
12. u 
12. u 
12. u 

::: U u 
16. 
12. u 
12. u 
12. u 
12. u 

NR 
NR 
HR 
NR 

*** Validation Complete l ** 



NSA MID-SOUTH 
SWMU 8 RFI, ASSEMBLY A 

Pre-Removal Stockpiled Soil Samples 

008-s-0411-01 
ooBs001101 
147359 
00&001101 
05fOln6 
05rw96 
sot1 
WKg 

1816 VAL 

NR 
NR 
NR 
WR 
NR 

008-s-0011-04 
w8sw~lo4 
14mQ 
0ob001104 
05/01/w 

i2'" 
UefQ 

1816 VAL 

NR 
YR 
NR 

:m 
NR 

NR 
i':,WR 

NR 

Complete *** 

008-3-0012-04 
0mso01204 
14'1362' 
008s001204 'I. 
05fOl/% ,',' 
05f 101% 
Soil : ,,:". .'. 
ug/Kg ., 

1816 :-VAL 

NR 
NR 
NR 
NR’ 
NR 

wa-s-0013-01 
ooBsw13a1 
147363 
ooasw1301 
05/01/ 96 
05/11/% :, 
.SOi[ ',:. :":. 

q/K9 

11116 ,.. wt. 

Lilt 
NR 
NR 
NR 

Page: 16 

Time: 09:22 

008-s-0013-04 
ooasoo13o4 
14?364 
008s001304 
05101/w ..' 

c 
a5flw6 ., : Soi 1 
usrf9 

1816 VA1 

NR 
:NR ,‘:. 

I NR 
@JR, h;. 
NR 



DATALCP3 

1 l/03/98 

Lene chloride 

toroethene (total) 

,l,E-Trichloroethane 

trschloroethene 

NSA MID-SOUTH 
SWMTJ 8 RFI, ASSEMBLY A 

Pre-Removal Stockpiled Soil Samples 

Page: 17 

Time: D9:22 

008-S-0014-01 
0o8S001401 
147365 
oo8s001401 
D!ifOIf% 
Dvll/% 
.SOi I 

“Wg 

1816 VAL 

13. u 
13. u 

U 
::: u 
13. u 
13. u 
13. u 
13. u 
13. u 
13. u 
::: u U 

13. u 
13. u 
13. u 
13. II 
13. u 
13, u 
13. u 
13. u 
:::. u U 

13. u 
13: u 
13. u 
13. u 
13,. U 
13. u 
9. J 

13. u 
13. u 
13. u 
13. u 

NR 
RR 
NR 
NR 

OD8-S-~I4-04 RE 
OO8S001404RE 
147366RE 
OD~SOD~~WRE 
05101 /% 
M/11/% 
soil 
uor9 
1816 VAL 

12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 

::: U u 
12. u 
12. u 
12. u 
12. u 
12. u 
12. u 

::: U u 
12. u 
12. u 
12. u 
12. ti 
12. UJ 
12. UJ 

UJ 
if: UJ 
23. J 
12. UJ 
12. UJ 
2. J 

12. UJ 
NR 
NR 
NR 
NR 

*** Validation Complete *** 





f=-, 





L 

DATALCP3 

1 l/03/98 

NSA MID-SOUTH 
SWMU 8 RFI, ASSEMBLY A 

Pre-Removal Stockpiled Soil Samples 

Page: 21 

lime: D9:22 

L 

008-5-0011-01 
DO8S001101 
147349 
0owJo1101 
05/01/% 

xm 
UGfKG 

1816 VM 

79. 

008-S-0011-04 006-s-0012-01 008-s-0012-04 DO&S-OQI3-01 
008s001104 OO8S001201 008SOOl204 OOBS001301 
ww 147361 147342 lm63 
OO8S001104 OO6S0111201 008SOOI2Q4 DO&001301 
osfOI/% 05/Olf% 05/01/W 05/01/w 

ET 
W/W% 05/W% 05/06/% " :, 
soi 1 so11 soit 

UolKG uwu ,’ IJGfKtJ ‘,. W/KG ‘..: 

1816 VAL 1816 VAL 1816 VAL 1816 VAL 

64. u 62. U 64. u 61. u 

L 

008-s-0013-04 
008SOO1304 
147364 
0O8SOO1304 
05fOl/% 

tF'% 
UlifKG .;, .,.:, 

1816 VAL 

62. U 

L 

l ** Validation Complete l ** 





Appendix L 

Confbmation Samples 



DATALCP3 

11'03/98 

ndh atdeh* 

NSA MID-SOUTH 
SWMU 8 RFI, ASSEMBLY A 

APRIL 1997 CONFIRMATION SAMPLES 

S7718lst*l 
008s001501 
04/OW97 
Q4'04/97 
041lOi97 
Soil 
UG'KO 

w.01 VAL 

U 
X:t u 
9.9 u 
9.9 u 
9.9 u 
1.4 J 
9.9 u 

,'2.8 J 
730. D 

27. NJ 
19. u 
19. u 
20. 
19. u 
76. 
99. u 

2.9 J 
1% u 

2.7 J 
2.9. J 

990. u 
190. u 
390. u 
190. u 
190. u 
190. u 
190. u 
190. u 

NR 

008-s-0016-01 
0088001601 
sn186r*2 
008s001601 
04'03197 
04'04'97 
04'10f97 
Soil 
UG'KG 

#CM YAL 

92. u 
92. u 
92. u 
92. U 
92. u 
92. u 
92. U 
15. J 

1800. D 
180. 
180. u 
180. u 

330. 
920. u 

12. 
180. : 

15. J 

13. 3 
9200. U 
1800. u 
3600. u 

'1800. u 
1800. u 
1800. u 
1800. U 
1800. u 

NR 

008-5-0017-01 
DO8S001701 
s77186r3 
omi7ai 
wmm 

~;~~; 
Soil 
UOJKG .' '.': 

Mxol~ VAL 

iti: ii 
94. u 

.%. u' 
94. u 

,%. ,u 
U 

2 J'. 
1700. II 
330. J 
180. u 
180. u 
280. 
180. 'u 

1ooo. 
~940,~ U” 

180. u 
180. u ~ 
21. J 
19. J 

9400. u 
1800. u' 
3700. u 

.1800* u 
1800. u 
1600. u 
1800. u 
1800. u 

NR 

008-S-0018-01 
0089001801 
s771iRsr4 
008s001801 
04'03/97 
04/04/9? 
04'lO'97 
soi 1 
ucma 

*cot VAL 

U 
::: u 
21. u 
21. ,U' 
21. u 

0.99 5 
21. 
4.4 I: 

980. D 
65. MJ 
41. U 
41. ,' u 
37. J 
Cl. u. 

.' ,. ;;-. "'U 

i:7 J 
41. 'u 

4.2 J 
4.7 J 

2100. u 
410. ,' u 
840. u 
410. u 
410. u 
410. u 
410. u 
410. U 

NR 

Page: 1 

Time: D9:31 

*** Validation Complete *** 



OATALCP3 

ll/D3/98 

NSA MID-SOUTH 
SWMTJ 8 RFI, ASSEMBLY A 

APRIL 1997 CONFIRMATION SAMPLES 

Page: 2 

Tim: 09:31 

Chtoroethyt)ether . 

ichlorobenrene 
ichtorobmzene 

-Methylphenol (o-Cresol) 
,2'-oxybfs(l-Chlorqmpene) 

-Trichlorobenzene 

(2-Chloroethoxy)methane 

schtorocyclqmt~ie 
-Trichlorophenol 

008-s-0015-01 
0O8soalM1 
s771867*1 
00&001501 
04'03f97 
04'04'97 
04105'97 
Soi 1 
UG'K6 

NEW1 VAC 

U 
E: u 
380. u 
380. u 
380. u 
380. u 

U 
z: u 

NR 
380. u 
380. U 
380. u 
380. u 
380. u 

U 
z: u 

U 
iii: u 
770. U 
380,' U 
380. u 
380.: u 
380. u 
380. u 
380. U 
MO. 0 
380. U 

2000. u 
380. U 
380. u 
380. u 

2000. u 
380. U 

2000. u 
2000. U 

380. u 

008-s-0016-01 
008s001601 
s?7186r*2 
OD6SOO16Oi 
04fO3'97 

2;:;: 
Soil 
UG/KG : 

VAL 

U 
E: u 
360, u 
360. u 
360. u 
360. u 

U 
iii: u 

NR 
360. u 
360. u 
360: u 
360. u 
360. u. 

U 
iti: u. 

MO- U 
360. u 
720. u 
360. u 
360. u 
360. u 

U 
iti u 
360. u 
360. u 
360. u 

18DO. u 
360. u 
360. u 
360. u 

1800. u 
360. u 

1800. u 
1800. U 

008-s-0017-01 
0085001701 
S77186F3 
008SO01701 
www 
Wo4’97 
04'05'97 
Soil 
UVKG ',' ',. 

UECOl VAL 

370. U 
370. u 
370. u 
370. u.. 
370. u 
370: u 
370. u 
3M. u 

NR 

370-Y u 

370. u 
370. U' 
370. 
370. 

; :, 

370. 
;. '. ;' 

310. 
370. u, 
370. u :. 
730. u 
370; u. 
370. 
sm. i... 
370. u 
3M. U 
370. u 
37% u 
370. u 

1900. u 
370. u 
370. u 
370. u 

1900. u 
370. U 

1900. u 
1900. U 
370. u 

l ** Valida?c'. Complete *** 

008-s-0018-01 
008s001801 

izKtt 
04'03'97 
04’04f97 
04/05'97 
Soil 
UGfKG. ..: :. 

NEcOl VA1 

410. U 
410. u 
410. u 
410.: u 
410. u, 
410. .u 

410," . . . .u: 
410. u 

" 410. ':i IJ 
410. U 
410. U.' 
410. U 
410. ". U' 
410. u 
410. 'U 
820. U 
410: U 

410. u 
410; u 
410. u 

2100. u 
410. U 
410. u 
410. u 

2100. u 
410. U 

2100. u 
2100. u 

410. u 



DATALCP3 

11/03/98 

NSA MID-SOUTH 
SWMU 8 RFI, ASSEMBLY A 

APRIL 1997 CONFIRMATION SAMPLES 

Page: 3 

Tim: 09:31 

-n-kttylphthalate 

(ajanthracene 

-Ethylhexyl)phthalate (BEliP) 

OOa-s-0035-(11 
008s001501 
S77lBc;r*l 
oO8Soo15D1 
fJ4/03/97 
WWP7 
w/OS/97 
soi 1 
UWKG 

MEW? VAt 

2 u U 

380. u 
380. u 

2000. u 
2DOD. u 

U 
$1 u 
380. u 

2olw. u 
380. u 
380. u 
380. u 
380. u 

21. J 
19.' J 

380. u 
770. u 
380. u 
380. u 
380. u 
380. UJ 
2: UJ UJ 

UJ 
iii:’ UJ 
380. UJ 
380. UJ 
380. u 

IR 

008-s-0016-01 
DO8SOO1601 
s771ae2 
008s0016D1 
04/03/97 
04/04/9? 
D4/05/97 
Soil 
UGfKo 

~COl VAI 

Z: 
360. 
360. 

1800. 
1800. 

ES: 
360. 

1800. 
15. 

360. 
360. 
360. 

30. 
37. 

360. 
720. 
360. 
36D. 

66. 
360. 

E: 
360. 
360. 
360. 
360. 
360. 

NR 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
J 
J 
UJ 
UJ 
UJ 
UJ 
J 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
U 

DO&s-0017-01 
0O8S001701 
s77186p3 
OO0SOO1701 
ww97 
Wo4f97 
04/D5/97 
Sail 
UWKG 

mm ,vAL 

U 
5;: u 
370. u 
370. 0 

1900. u 
1900. u 

::: 
U 
U..’ 

370. u 
mo. u " 
370.. u 
370. u 
370. u 
370. lJ 

25. J 
30. J’ ” 

3M. UJ 
730. UJ : 
370. UJ 
370. UJ 
270. J 
370. u3 
370. UJ 
370. UJ 
370. UJ 
370. UJ ” 
370. UJ 
370. UJ 
370. u 

RR 

008-s-0018-01 
DO85001801 
S771tBP4 
008s001801 
04f 03f97 
04/w/97 
04/05/97 
Soil 
uivK6 
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Appendix M 

Blood Lead Concentration 



Cutoff: 10.00 ug/dL 
Geo Mean (GM) = 3.6 
Intersect: 1.31% 

LECiD 8. 99d 

2 4 6 8 18 

BLOOD LEfiD CONCENTMTION <ug/dL> 
8 to 84 Months 
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