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EXECUTIVE SUM:MARY 

As part of the U.S. Navy Installation Restoration Program, a Confirmatory Sampling Investigation 

(CSI) report was prepared for eight solid waste management units (SWMUs) in Assemblies G 

and H at Naval Support Activity (NAVSUPPACT or NSA) Mid-South, Millington, Tennessee. 

The CSI, undertaken by EnSafe Inc. on behalf of the Navy, adhered to the requirements of the 

Hazardous and Solid Waste Amendments portion (HSW A-TNOO2) of Resource Conservation and 

Recovery Act (RCRA) Permit No. TN2-170-022-600 and applicable regulations. 

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

NSA Mid-South has been closed and is being prepared for transfer to the City of Millington. 

Eight SWMU assemblies (Le., groups) have been defined for the NSA Mid-South RCRA 

Corrective Action Program. Four of these assemblies (A, B. C, and D), which are on portions 

of the base that will close, have been categorized and ranked according to their BRAC status. The 

remaining four assemblies (E, F, G, and H) are on portions of the base that have been realigned 

and will remain under control of the Navy. Due to their similarities, Assemblies G and H are 

being studied under one CSI. 

The Assembly G investigation studied SWMUs 43, 47,48, 49, and 61, which are made up of 

inactive aboveground hazardous waste accumulation points. Due to the Navy's 

construction/demolition schedule, SWMU 61 samples were collected in a prior sampling from the 

east side of former Building N-26. Based on initial sampling results, soil was excavated prior to 

the demolition of the building. Detailed information regarding the soil sampling and excavation 

are included in this CSI report. The Assembly H investigation studied SWMUs 23,24, and 41, 

which are made up of active operational areas with waste stored aboveground. 

All Assemblies G and H SWMUs investigated during the CSI are discussed in this report. 

SWMU 17 and SWMU 19, which are a part of Assembly F, were investigated at the same time, 

but will be included in the Assembly F RFI report, which will be published in November 1999. 
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The following table lists the individual SWMUs, the chemicals of potential concern (COPCs), and 

the conclusions and recommendations based on the results of this CSI. 

SWMU24 

SWMU43· 

SWMU48 

SWMU61 

Notes: 
BEQ = 
EPA 
ERA = 
mg/kg 
NFA = 
PCBs 
TCE = 
TDEC 
TPH = 
VOCs = 

Assemblies G and H 
Conclusions and Recommendations by SWMU 

Arsenic 
TPH 

Arsenic 
TPH 

TPH 

BEQ 
Lead 
TPH 

Benzo(a)pyrene Equivalents 
Environmental Protection Agency 
Environmental Risk Assessment 
milligrams per kilogram 
No further action 
Polychlorinated biphenyls 
Trichloroethene 

TPH levels exceed the TDEC 
cleanup value of 1,000 and 
500 mg/kg. 
PCE in soil exceeds the SSL 
(soil screening level). 

TCE in soil exceeds SSL. 
TPH levels exceed the TDEC 
cleanup value of 100 mg/kg. 

TPH levels exceed the TDEC 
cleanup value of 100 mg/kg. 

Soil removal conducted to 
address contamination. 

Tennessee Department of Environment and Conservation 
Total petroleum hydrocarbons 
Volatile organic compounds 

x 

RemoveTPH­
contaminated soil and 
collect Shelby tube 
sample for permeability 
analysis below 5 feet 
Sample at least four 
Geoprobe groundwater 
locations to determine if 
PCE has impacted fluvial 
deposits groundwater 

Sample at least four 
Geoprobe groundwater 
locations to determine if 
TCE has impacted 
fluvial deposits 
groundwater 
RemoveTPH­
contaminated soil 

Remove TPH-contaminated 
soil 

NFA recommended and 
approved by TDEC and EPA. 



Based on information gathered from sampling surface and subsurface soil and fluvial deposits 

groundwater, a full RCRA Facility Investigation (RFI) is recommended for SWMUs 24, 41, 

and 43 to address elevated TPH concentrations, to assess the extent of the contamination, and to 

determine the risk associated with this contamination. A Voluntary Corrective Action soil removal 

is recommended for SWMUs 47,48, and 49 to address TPH-contaminated soil. 
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1.0 INTRODUCTION 

Confirmatory Sampling Investigation Report 
Assemblies Gand H -SWMUs 23,24,41, 43, 47,48,49, and 61 

NSA Mid-South - Millington, Tennessee 
Revision: 1; August 13, 1999 

As part of the U.S. Navy Installation Restoration Program, the following Confmnatory Sampling 2 

Investigation (CSI) report has been prepared for eight solid waste management units (SWMUs) 3 

in Assemblies G and H at Naval Support Activity (NAVSUPPACT or NSA) Mid-South, 4 

Millington, Tennessee. The CSI, undertaken by EnSafe Inc. on behalf of the Navy, adhered to 5 

the requirements of the Hazardous and Solid Waste Amendments portion (HSWA-TN002) of 6 

Resource Conservation and Recovery Act (RCRA) Permit No. TN2-170-022-600 and applicable 7 

regulations. Figure 1.1 provides a vicinity map of Assemblies G and H SWMUs. 8 

As a result of the Base Closure and Realignment Act of 1990 (BRAC) , a portion of 9 

NSA Mid-South has been closed and is being prepared for transfer to the City of Millington. 10 

Eight SWMU assemblies (i.e., groups) have been defmed for the NSA Mid-South RCRA 11 

Corrective Action Program. Four of these assemblies (A, B, C, and D), which are on portions 12 

of the base that will close, have been categorized and ranked according to their BRAC status. The 13 

remaining four assemblies (E, F, G, and H) are on portions of the base that will remain under 14 

control of the Navy. 15 

Assemblies G and H were combined into this CSI report. Assembly G (SWMUs 43, 47, 48, 49, 16 

and 61) consists of inactive aboveground hazardous waste accumulation points. When it was fIrst 17 

established, it also included SWMUs 45 and 46. SWMU 45 has since received a no-further-action 18 

status based on fIndings of an interim measures investigation (EnSafe/Allen&Hoshall [E/A&H], 19 

August 1995). Because of its proximity to SWMU 14, SWMU 46 was investigated during the 20 

SWMU 14 (Assembly E) RCRA Facility Investigation (RFI). Results are documented in the 21 

Assembly E RFI Report (EnSafe, February 1998). The investigation and remediation of SWMU 61 22 

was expedited to meet the Navy's demolition project schedule. Detailed information regarding 23 

the soil sampling and excavation are included in Section 7.8 of this report. 24 
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Confirmatory Sampling Investigation Report 
Assemblies G and H - SWMUs 23, 24, 41, 43, 47, 48, 49, and 61 
NSA Mid-South - Millington, Tennessee 
Revision: 1,' August 13, 1999 

Assembly H (SWMUs 23, 24, and 41) consists of active operational areas with waste stored 

aboveground. When it was first established, Assembly H also included SWMU 39, site of former 2 

Building S-74. SWMU 39 was moved into Assembly F when it was determined that Building S-74 3 

had housed dry-cleaning operations and thus had a greater potential for contaminating 4 

groundwater. 5 

All Assemblies G and H SWMUs investigated during the CSI are discussed in this report. 6 

SWMU 17 and SWMU 19, which are a part of Assembly F, were investigated at the same time 7 

as Assemblies G and H, but will be included in the Assembly F RFI Report, which will be 8 

published in November 1999. 9 

As shown in Figure 1.1, the Assemblies G and H CSI consisted of the following SWMUs: 10 

24 Buildings N-114, N-349 

43 Building S-176 

17/48 Building S-9 

Note: 

Aboveground storage tanks, one removed 

Former hazardous waste accumulation point 

17 - underground waste tank; 48 - hazardous waste accumulation 
points 

SWMU 61 was sampled prior to the Assemblies G and H CSI. 
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Sections 2 through 4 describe the regional geology, background conditions, and general sampling 

and analysis methods used during the Assemblies G and H CSI. Section 5 discusses the methods 2 

used to calculate risk estimates based on the contaminants detected. Section 6 describes chemical 3 

and physical properties that will affect the fate and transport of chemicals of potential concern 4 

detected at Assemblies G and H SWMUs. Detailed sampling schemes, analytical results, fate and 5 

transport perspectives, and conclusions/recommendations for each SWMU are presented in 6 

Section 7. Section 8 discusses ecological risk, Section 9 summarizes the conclusions and 7 

recommendations for each SWMU, and Section 10 contains references. Analytical data and other 8 

information related to specific SWMUs are presented in the appendices of this report. 9 
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2.1 Regional Geology and Hydrogeology 2 

The general hydrogeology of the Memphis area and a conceptual model of NSA Mid-South 3 

hydrogeology are presented in Sections 2.11 and Section 2.12 of the Comprehensive RFI Work 4 

Plan (E/A&H, October 1994). Updated information is available in the Hydrogeology oj 5 

Post-Wilcox Group Stratigraphic Units in the Area oj the Naval Air Station Memphis, near 6 

Millington, Tennessee (Kingsbury and Carmichael, 1995) and in the Hydrogeology and 7 

Groundwater Quality at Naval Support Activity Memphis, Millington, Tennessee (Carmichael and 8 

others, 1997). On the basis of this updated information, the regional geology and hydrogeology 9 

of NSA Mid-South are summarized in this section. 10 

The stratigraphic units of importance identified during the investigations at NSA Mid-South are, 11 

in descending order: the alluvium of Holocene and Pleistocene age, the loess of Pleistocene age, 12 

the fluvial deposits of Pleistocene to Pliocene age, and the Cockfield Formation, 13 

Cook Mountain Formation, and Memphis Sand of Eocene age. The loess - eolian deposits 14 

consisting of silt, silty clay, clay, and minor amounts of sand - is the principal unit at land surface 15 

within most of the NSA Mid-South, except for areas near stream valleys, where alluvium is 16 

present. Water-bearing zones have been encountered in each stratigraphic unit investigated at 17 

NSA Mid-South. The following sections discuss the hydrogeology of each stratigraphic unit, 18 

except the Cook Mountain Formation and the Memphis Sand because these were not encountered 19 

in this investigation. 20 

2.1.1 ~uviU[D 21 

Alluvium, which is restricted to stream valleys, includes alluviated or reworked loess. The lateral 22 

and vertical extents of the alluvium at NSA Mid-South have not been determined because they are 23 

lithologically similar to the loess and fluvial deposits. 24 
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The lithology of the upper portion of the alluvium (informally called the "upper alluvium" at 

NSA Mid-South) is similar to the loess and is composed primarily of silt with varying clay content 2 

and some fine sand. Near the Big Creek Drainage Canal (Figure 1.1), the upper alluvium is 3 

present from ground surface to depths between 22 and 41 feet below land surface (bls). Fine- 4 

grained, generally saturated sand lenses are common in the upper alluvium, but are encountered 5 

at greater depths than the first water-bearing zone in the loess. The lithology of the lower portion 6 

of the alluvium (informally called the "deep alluvium" at NSA Mid-South) is similar to the fluvial 7 

deposits and is composed of fme to very coarse-grained sand and gravel with varying clay and silt 8 

content. The sand coarsens and the gravel content increases with depth in the deep alluvium. 9 

Generally, a coarse sand and gravel mixture is present at the base of the alluvium just above the 10 

Cockfield Formation. Near the Big Creek Drainage Canal, the thickness of the deep alluvium 11 

ranges from 6 to 34 feet. Some of the sand and gravel in the lower part of the deep alluvium may 12 

be remnant fluvial deposits based on oxidative coloration in this zone. 13 

As previously mentioned, the lateral extent of the alluvium has not been determined at 14 

NSA Mid-South. Due to the nature of alluvial deposition and the lithologic similarity of the lower 15 

part of the fluvial deposits and deep alluvium, it is reasonable to assume that the lower part of the 16 

fluvial deposits and deep alluvium are hydraulically connected laterally. It has not been 17 

determined if the water-bearing zones of the loess and upper alluvium are hydraulically connected. 18 

2.1.2 Loess 19 

The loess is typically 0 to 65 feet thick in the Memphis area; on the Southside of NSA Mid-South 20 

(the area where most of the SWMUs described in this report are located) it ranges from 30 to 21 

39 feet thick. Any water-bearing loess zones are generally in the upper part of the unit; however, 22 

yields are low (less than 1 gallon per minute), and groundwater from the loess does not meet select 23 

primary and secondary drinking-water standards (e.g., antimony, cadmium, chromium, iron, 24 

thallium, nickel, and turbidity), based on water-quality analyses of samples from background 25 
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monitoring wells located throughout NSA Mid-South and previous water-use surveys performed 

during Northside underground storage tank (UST) investigations. Refer to the Reference 2 

Concentrations Technical Memorandum (EI A&H, August 1996) for metals concentrations in loess 3 

background monitoring wells. 4 

Previous investigations at NSA Mid-South have identified depth to water in the loess varying from 5 

5 to 15 feet (bls), and vertical hydraulic conductivities of loess samples ranging from 10.8 to 6 

10-6 centimeters per second (cm/sec). Although the loess may be considered an aquitard on the 7 

basis of the relatively low hydraulic conductivities, the shallowest water-bearing zone beneath 8 

NSA Mid-South is present within this interval. In some areas of NSA Mid-South, there is no 9 

water-bearing zone in the loess; therefore, the zone is not laterally continuous throughout 10 

NSA::Mid-South and may be considered a "perched zone" where present. Any loess groundwater 11 

most likely moves primarily downward to recharge the underlying fluvial deposits, although 12 

locally, some groundwater in the loess may discharge to nearby streams, drainage ditches, and 13 

other surface-water bodies. Lateral groundwater movement in the loess is thought to be controlled 14 

by topography. 15 

2.1.3 Fluvial Deposits 16 

The fluvial deposits underlie the loess in areas outside of stream valleys; they consist of sand, 17 

gravel, and some clay, with thin layers of ferruginous sandstone and conglomerate, primarily at 18 

the base or the unit. This unit ranges from 0 to 100 feet thick in the Memphis area; on the 19 

Southside of NSA Mid-South, it ranges from 12 to 59 feet thick and represents the most significant 20 

component of the surficial aquifer (the alluvium and fluvial deposits make up the alluvial-fluvial 21 

deposits aquifer, also informally referred to as the surficial aquifer at NSA Mid-South). Sediments 22 

in the fluvial deposits generally coarsen with depth. Typically, the upper portion consists of a 23 

mixture of very fme sand with varying degrees of silt and clay that become increasingly less silty 24 
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with depth, grading into a fme to medium sand near the middle of the unit. Grain sizes typically 

coarsen below this interval, grading into a gravelly sand near the basal section of the fluvial 2 

deposits. 3 

Shallow domestic wells in some rural areas of Memphis are completed in the fluvial deposits. 4 

Relative groundwater elevations in wells completed in the fluvial deposits indicate semiconfined 5 

to confmed conditions in the unit. Typically, a downward vertical gradient exists between water 6 

in the loess (where present) and the fluvial deposits. Groundwater flows in the fluvial deposits 7 

generally southwest beneath the NSA Mid-South Southside. 8 

2.1.4 Cockfield Formation 9 

The Cockfield Formation, a part of the Jackson-upper Claiborne confining unit in the Memphis 10 

area, is a heterogeneous formation of very fme silty sand interbedded with clay and silt lenses or 11 

clay with interbedded fme sand lenses. It underlies the fluvial deposits and deep alluvium, which 12 

are the preferential zones of groundwater flow and the primary route for contaminant transport in 13 

groundwater beneath NSA Mid-South based on the fact that they are more highly permeable than 14 

the overlying loess/upper alluvium and underlying Cockfield Formation. 15 

2.1.5 Cook Mountain Formation 16 

The Cook Mountain Formation, which underlies the Cockfield Formation, consists predominantly 17 

of clay and silt; however, minor lenses of silty fme sand may be present locally. The 18 

Cook Mountain Formation, which contains the most areally extensive clay in the upper part of the 19 

Claiborne Group in Shelby County, serves as the lower confming unit for the Cockfield aquifer 20 

and the upper confming unit for the Memphis aquifer, which is the principal source of public 21 

drinking water in the Memphis area. 22 
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2.2 Site-Specific Geology and Hydrogeology 

Due to the objectives of this investigation and the predetermined shallow soil-sampling depths 2 

(i.e., surface-soil samples and shallow subsurface-soil sample depths selected based on depth of 3 

tank bottoms), there was no need for rigorous, site-specific lithologic characterization associated 4 

with sampling activities conducted during this phase. 5 
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3.0 BACKGROUND REFERENCE CONCENTRATIONS 

Thirteen background locations were sampled to assess ambient inorganic soil and groundwater 2 

concentrations at NSA Mid-South. As discussed in Section 2.9 of the Comprehensive RFI Work 3 

Plan (E/A&H, October 1994), 13 soil types are recognized at NSA Mid-South. Eleven are silty 4 

loam soils, and two are silty fill material. NSA Mid-South soil was assumed to be homogeneous, 5 

and the reference concentrations (RCs) were assumed to represent basewide conditions; however, 6 

RCs do not account for different soil types. Background data for soil were established from 7 

18 samples collected from the 13 borings shown on Figure 3.1. Background RCs for groundwater 8 

from the loess, fluvial deposits, alluvium, and upper Cockfield water-bearing zones were 9 

calculated from samples collected from the first and third quarterly groundwater sampling 10 

(Reference Concentrations; E/A&H, August 1996). The data from the second sampling were 11 

omitted because metals concentrations were elevated relative to the first and third quarters. 12 

Omitting the second-quarter data makes the background RC values more conservative. 13 

Background RCs were established for inorganics detected in soil for comparison to samples 14 

collected at Assemblies G and H SWMUs. The objective of this CSI was to determine if a release 15 

had occurred. To achieve this goal, volatile organic compounds (VOCs) were selected as the best 16 

indication of a release due to their mobility, wide usage throughout the base, and small sample 17 

volume; therefore, groundwater samples collected were not submitted for inorganics analysis. 18 

3.1 Inorganics 19 

The background RCs were calculated by doubling (2x) the mean concentrations of analytes 20 

detected at all the background locations, as recommended by the U.S. Environmental Protection 21 

Agency (USEPA) Region N. 22 

The RCs and the methodologies used to calculate them are presented and described in 23 

Reference Concentrations (E/A&H, August 1996). Data summary tables for each 24 
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SWMU (Section 7) compare inorganic concentrations to background RCs, risk-based 

concentrations (RBCs), and soil screening levels (SSLs) for potential transfer of contaminants 2 

from soil to groundwater. Industrial and residential RBCs were taken from the April 12, 1999, 3 

Risk-Based Concentration Table (April 1999,USEPA Region ill RBC Memo). Soil screening 4 

levels were taken from the May 1996 Generic Screening Levels (May 1996, USEPAIOSWER 5 

Soil Screening Level Guidance: Technical Background Document, EPA/5401R-95/128). 6 

3.2 ()rgaIUcs 7 

Pesticides have been applied across NSA Mid-South throughout its history. Background samples 8 

were also analyzed for chlorinated pesticides to determine average concentrations because routine 9 

application for pest control. Background dieldrin samples were collected and evaluated as 10 

discussed in the technical memorandum Background Dieldrin Concentrations in Surface Soils 11 

(E/A&H, June 1997). According to this 1997 memorandum, dieldrin was ubiquitous at 12 

NSA Mid-South as a result of aerial applications during a U.S. Department of Agriculture 13 

quarantine on the white-fringed beetle during the 1950s and 1960s. Dieldrin was also used in the 14 

pest-control trade, along with chlordane for general subterranean termite control. Risk estimates 15 

based on reported dieldrin soil concentrations at NSA Mid-South did not exceed the 16 

lE-4 incremental lifetime cancer risk (lLCR). As stated in the memorandum, "This finding 17 

indicates that dieldrin levels found at each SWMU do not necessitate remedial action in the 18 

absence of other significant carcinogenic risk contributors." In background samples, dieldrin 19 

concentrations ranged from less than quantitation limits to 311 micrograms per kilogram (ug/kg), 20 

with a mean of 131 ,ug/kg. The 1997 technical memorandum established a 2x mean background 21 

RC in surface soil for dieldrin of 262 ,ug/kg at NSA Mid-South. 22 

Dieldrin was detected in some of the surface samples collected during this CSI; however, most 23 

concentrations detected were less than the 262 ,ug/kg RC and can most likely be attributed to the 24 

applications discussed above. 25 
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4.0 GENERAL FIELD INVESTIGATION METHODS AND RATIONALE 

This section summarizes the general sampling and analytical tasks conducted during the CSI. 2 

The field sampling activities followed the procedures outlined in the USEP A and 3 

Tennessee Department of Environment and Conservation (TDEC) approved Comprehensive RFI 4 

Work Plan (E/A&H, October 1994) and Assemblies G and H CSI Work Plan; (E/A&H, 5 

December 1997). 6 

The Assemblies G and H work plan required collecting surface and subsurface soil and 7 

groundwater samples for chemical analysis by either onsite or off site laboratories. The sample 8 

locations and intervals, the rationale for laboratory analyses, and any deviations from the general 9 

investigation approach are detailed in the SWMU-specific discussions in Section 7. Deviations 10 

from the approved work plan were documented in the field logbook and are listed in the 11 

site-specific discussions. Table 4.1 summarizes sampling and analytical requirements for the first 12 

phase of the Assemblies G and H CSI. 13 

4.1 Sampling Rationale 14 

Screening sampling was conducted at the Assemblies G and H SWMUs to determine whether 15 

past activities have impacted surface soil, subsurface soil, or groundwater. Surface and 16 

subsurface-soil samples were collected with a stainless-steel hand auger or direct push technology 17 

(DPT) sampling equipment (Geoprobe). Groundwater samples were collected using a 18 

stainless-steel DPT groundwater sampler. The use ofDPT sampling methods to sample subsurface 19 

soil and groundwater is a relatively quick and inexpensive alternative to installing groundwater 20 

monitoring wells during preliminary investigations. If contamination is not detected in DPT 21 

samples, there are no wells left to abandon, and little, if any, investigation-derived waste (IDW) 22 

that requires disposal. If a release is confirmed, the screening data will facilitate selection of 23 

monitoring-well locations and screen intervals. 24 
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24 

43 

48 

Notes: 
a 

b 
Group 1 

Group 2 
Group 3 
Group 4 
Group 5 

Table 4.1 
Assemblies G and H - Sampling and Analysis SlUDJDllJ"Y 

Buildings N-114 and N-349-
ASTs, One removed. 

Building S-176 - Fonner 
hazardous waste accumulation 
point 

Building S-9 - Hazardous waste 
accumulation point 

6 

3 

4 

2 

4 

2 

4 

4 

Medium 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Interval 

0-1' 

0-1' 

0-1' 

0-1' 

0-1' 

3-4' 

Laboratory 

FSA 

Group 2 

FSA 

Group 3 

Group 4 

Group 4 

FSA = FuJI Scan Analysis: Appendix IX Metals = USEPA Method 601OnOOO Series; Total cyanide = USEPA Method 9010; 
Chlorinated pesticides/PCBs = USEPA Method 8080; Organophosphorus pesticides = USEPA Method 8140; Chlorinated 
herbicides = USEPA Method 8150; Semivolatile Organic Compouods = USEPA Method 8270; Total Petroleum Hydrocarbons 
(TPH) = Tennessee Modified Method 8015 for Gasoline Range Organics and Diesel Range Organics and TPH = USEPA 
Method 418.1; VOC = USEPA Method 5030/8240. Analyzed off site at Savannah Analytical Laboratory of Savannah, Georgia. 
VOCs = Volatile Organic Compounds 
VOCs, Total Petroleum Hydrocarbons-Diesel Range Organics (TPH-DRO), Total Petroleum Hydrocarbons-Gasoline Range 
Organics (TPH-GRO) 
VOCs, Semivolatile Organic Compounds (SVOCs), TPH, TPH-DRO, TPH-GRO, Appendix IX Metals. 
VOCs, SVOCs, Appendix IX Metals 
VOCs, TPH, TPH-DRO, TPH-GRO, Appendix IX Metals 
VOCs, TPH, TPH-DRO, TPH-GRO, Appendix IX Metals, chlorinated pesticides/polychlorinated biphenyls 
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All screening samples collected during" the CSI were analyzed for VOCs because petroleum-related 

compounds were detected in previous investigations (Le., tank: removals) or are suspected at 2 

SWMUs 23, 24, 17/48, and 19/49, and because chlorinated solvents and petroleum constituents 3 

have been the most common groundwater contaminants at other NSA Mid-South sites. 4 

VOC analyses should indicate the presence of either contaminant type in site soil or groundwater. 5 

In addition to the screening samples, at least one surface-soil sample collected per site 6 

(except SWMU 48) was analyzed for full scan analysis (FSA), which included the following: 7 

VOCs, semivolatile organic compounds (SVOCs), chlorinated pesticides/polychlorinated 8 

byphenyls (PCBs), organophosphorus pesticides, chlorinated herbicides, metals, cyanide, Total 9 

Petroleum Hydrocarbons (TPH) - Diesel Range Organics (DRO), TPH-Gasoline Range Organics 10 

(GRO), and TPH. The chemical data obtained from the surface-soil samples were used to inspect 11 

for sJ,lrface spills and to prepare preliminary risk evaluations (PREs) for each SWMU. The 12 

specific methods and requirements for the referenced analyses are discussed in Section 4.2. 13 

Subsurface soil-sampling intervals were at depths of 3 to 4 feet bls for hand-auger samples and 12 14 

to 16 feet bis for Geoprobe samples. The sampling depths corresponded with the approximate 15 

depth of the particular former underground tanks or the perched water zone in the loess. The 16 

lower-interval samples were collected to determine the vertical migration of contaminants released 17 

below the tanks or hazardous waste accumulation points. 18 

Fewer subsurface hand-auger samples were collected than proposed at SWMU 47 due to 19 

obstructions, refusal, and limitations of the sample equipment (e.g., refusal due to unidentified 20 

metal or concrete debris). Geoprobe soil samples were collected from the loess at a depth 21 

approximate to that of the perched zone (12 to 15 feet bls). Groundwater screening samples were 22 

collected from the fluvial deposits, upper alluvium, and deep alluvium, which are the shallowest 23 

true aquifers and the most likely groundwater contaminant migration pathways beneath 24 

NSA Mid-South. 25 
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4.2 Analytical Requirements 

Soil samples were collected for either FSA or various groups of analyses (Table 4.1), while 2 

groundwater samples were collected for VOC screening only. During the CSI, VOC screening 3 

samples were analyzed by an off site laboratory, Savannah Analytical Laboratory of 4 

Savannah, Georgia. Samples were screened for VOCs using Level ill-equivalent Data Quality 5 

Objectives (DQOs). Duplicate samples were screened using Level IV-equivalent DQOs, which met 6 

and exceeded the requirements of the Comprehensive RFI Work Plan (E/A&H, October 1994). 7 

The FSA list consists of the following analyses: 8 

• VOCs, USEPA Method 5030 (pre-Encore VOC method)/8240 9 

• SVOCs, USEPA Method 8270 10 

• TPH, USEPA Method 418.1 11 

• TPH-GRO, Tennessee (TN) Modified 8015/GRO 12 

• TPH-DRO, TN Modified 8015/DRO 13 

• Chlorinated pesticideslPCBs, USEPA Method 8080 14 

• Organophosphorus pesticides, USEPA Method 8140 IS 

• Chlorinated herbicides, USEPA Method 8150 16 

• RCRA Part 264, Appendix IX Total Metals, USEPA Method 601017000 series 17 

• Total cyanide, USEPA Method 9010 18 

The data from FSA samples were used to calculate health-based risk for each SWMU. 19 

4.3 Sample Management 20 

CSI sample management procedures adhered to Sections 4.12 and 5 of the Comprehensive RFI 21 

Work Plan (E/A&H, October 1994). 22 
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CSI sample custody procedures were implemented as outlined in Section 4.12.5 of the 2 

Comprehensive RFI Work Plan (E/A&H, October 1994). 3 

4.5 Quality Assurance/Quality Control 4 

CSI quality assurance/quality control (QA/QC) procedures adhered to Section 4.14 of the 5 

Comprehensive RFI Work Plan (E/ A&H, October 1994). 6 

4.6 Decontamination Procedures 7 

Decontamination procedures during the CSI followed Section4.11 of the Comprehensive RFI Work 8 

Plan (E/A&H, October 1994). 9 

4.7 Investigation-Derived Waste 10 

IDW was handled as specified in Section 4.13 of the Comprehensive RFI Work Plan 11 

(E/A&H, October 1994) and theNSA Memphis IDW Management Plan (E/A&H, October 1995). 12 

4.8 Sample Labeling 13 

All samples were labeled as specified in Section 4.12.4 of the Comprehensive RFI Work Plan 14 

(E/A&H, October 1994). All samples were labeled with a 10-digit alphanumeric code that 15 

identifies the site, sample type, sample location, sample depth, and QA sample type 16 

(as appropriate). 17 

The labeling format was as follows: 18 

ABC-D-EFGH-U 19 
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The following describes the specific information groups: 

• Site Location (ABC) The three-character code ABC identifies the site location as follows: 2 

023-SWMU 23, 024-SWMU 24, 041-SWMU 41, 047-SWMU 47, etc. 3 

• Matrix/QC Code (D) This character code identifies the sample matrix using the following 4 

letters: 

Matrix Codes 

S Soil (surface, borings, and trenches) 

C Soil duplicate sample 

M Sediment (settled, fluid-borne solid) 

N Sediment duplicate sample 

G Groundwater 

H Groundwater duplicate sample 

W Surface water 

R Surface water duplicate sample 

U Sludge 

Y Sludge duplicate sample 

Z Liquid waste (including IDW drums) 

V Solid waste (including IDW drums) 

QCCodes 

T Trip blank 

E Equipment rinse blank 

D DI system blank 

P Potable water blank 

F Field blank 

L Filter blank 

B USEPA blind spike sample 

2 Cement blank 

3 Drilling mud 

4 Grout blank 

5 Bentonite blank 

6 Sand blank 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

For the purpose of this report, the proper matrix identifier is used only in the results tables. All 19 

other references to sample location, including on text and maps, use an "X" as the matrix code. 20 

• Sample Location Identifier (EFGH) This four-character code identifies the sample 21 

location within a specific SWMU, which was identified by the first three digits of the 22 

lO-digit labeling system. For example: 23 

0001: Indicates sample number 01. 24 
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• Depth, Interval, Serial Number (IJ) This two-character code identifies a sampling 

location according to vertical depth, sample interval, or sample serial number. The 2 

recorded sample depth is the deepest point of the sample interval; for example, a sample 3 

collected from 12 to 15 feet bls would be designated as 15. 4 

Example: 023S000115 = NSA Mid-South SWMU 23 soil sample from location 5 

number 01 from a depth of 15 feet (12- to 15-foot interval). 6 
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5.0 PRELIMINARY RISK EVALUATION 

PREs were conducted for each SWMU to estimate the human-health risk that may exist as a result 2 

of contaminants released at the site. Risk was estimated using the surface-soil samples collected 3 

at each SWMU. 4 

In accordance with Supplemental Guidance to Risk Assessment Guidance for Superfund (RAGS) 5 

Bulletin 1, Data Collection and Evaluation (USEPA, November 1995), COPCs were identified 6 

by comparing the maximum concentration of each detected chemical with its corresponding RBC 7 

value from the USEPA Region III Risk-Based Concentration Table (USEPA, Apri112, 1999). 8 

Inorganics were also compared with background RCs. If the maximum detected concentration 9 

exceeded both the RC and the corresponding RBC, the chemical was retained as a COPC. This 10 

methodology was employed to focus the PRE on source contaminants that may pose a human- 11 

health risk, while eliminating those that are naturally occurring (Le., do not exceed the RC) or 12 

pose relatively low risk due to concentrations less than RBCs. The RBCs are based on a target 13 
• 

ILCR of lE-06 and a target hazard quotient (HQ) of 1.0. Noncarcinogenic-based RBCs were 14 

adjusted from a target HQ of 1.0 to 0.1, in accordance with the previously cited 15 

USEPA Region IV Supplemental Guidance to RAGS, Bulletin 1. The cumulative ILCR threshold 16 

is lE-04 and the cumulative hazard threshold is 1.0, in accordance with the previously cited 17 

November 1994 USEPA Region IV Memorandum. 18 

Risk-based screening, as opposed to calculating risk and hazard for each chemical present in site 19 

samples, should not affect PRE conclusions. Elimination of carcinogens based on the target ILCR 20 

of lE-06 would not be expected to contribute significantly to the cumulative ILCR because the 21 

cumulative threshold is lE-04. Likewise, noncarcinogens would not be expected to significantly 22 

contribute to the hazard index (HI) because the target HQ of 0.1 is less than the cumulative 23 

threshold of 1.0. In effect, this method provides insight into which contaminants pose the most 24 

significant threats to human receptors, helps identify hot spots, and eliminates those chemicals that 25 
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are naturally occurring, are not source contaminants, or would not significantly affect the PRE 

conclusions. Risk was estimated for each COPC using the ratio between the maximum reported 2 

concentration and the corresponding RBC. A risk ratio is calculated for each contaminant by one 3 

of the following two equations: 4 

Carcinogenic Risk Ratio: 

Noncarcinogenic Risk Ratio: 

Where: 

RR 
Media concentration 
Screening value 

TR 

THQ 

= 
= 
= 
= 
= 

RR = 

RR = 

media concentration * TR 

screening value 

media concentration * THQ 

screening value 

5 

6 

7 

8 

9 

the risk ratio 10 

the maximum concentration of a site chemical 11 

the RBC value for that particular chemical 12 

target risk used to calculate RBCs for carcinogens (lE-6) 13 

target hazard quotient used to calculate RBCs for noncarcinogens (0.1) 14 

The risk ratios for each chemical are summed separately for both residential and industrial 15 

scenarios to determine the overall site risk. Cumulative risk (for carcinogens) and cumulative ill 16 

(for noncarcinogens) are calculated separately, and the cumulative risk and ill are compared to 17 

the corresponding cumulative thresholds in accordance with the November 1994 18 

USEPARegionNMemorandum, the USEPA RegionN November 1995 Supplemental Guidance 19 

to RAGS, and E/A&H's technical memorandum (E/A&H, August 1996). Risk estimates for both 20 

land-use scenarios include the following assumptions. 21 

A residential scenario includes exposure during childhood and adulthood, and it assumes exposure 22 

for 350 days per year for at least 30 total years. The future site-resident scenario assumed 23 

dwellings would be constructed onsite. Site workers are assumed to contact the affected area for 24 

eight hours each day, 250 days per year for 25 years. Current site workers' exposure would be 25 

less than that assumed for the hypothetical future site worker scenario because of their limited soil 26 
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contact and the fact that groundwater from the surficial aquifer is not currently used onsite as 

drinking or process water. 2 

Construction or maintenance worker exposure would be considered less than the hypothetical 3 

future worker exposure assumed in this PRE because construction or maintenance workers would 4 

be exposed less frequently and for shorter durations. Consequently, future worker assessment is 5 

considered protective of both current site use and future construction/maintenance. As previously 6 

mentioned, an ILCR greater than 1E-04 (USEPA's cumulative upper-bound acceptable risk 7 

threshold) or an ill greater than 1 (USEPA's cumulative ill threshold) indicates that the site may 8 

require additional investigation for the corresponding land-use scenario (USEP A Region IV 9 

Memorandum, November 1994). In accordance with the USEPA Region IV memorandum, the 10 

property is considered suitable to lease for the specified land-use scenario if neither threshold is 11 

exceeded. 12 

Uncertainty 13 

The PRE for each SWMU is based on the maximum reported concentrations of each COPC and 14 

a future residential and industrial scenario. The conservative approach includes these assumptions 15 

regarding uncertainties: 16 

• Exposure to maximum reported concentrations will be uniform, regardless of sample 17 

location, which theoretically creates a "hot spot." The PRE was based on a minimum 18 

number of samples. Use of the maximum concentration potentially overestimates 19 

exposure, especially if the maximum detected concentration was in a "hot spot. II Likewise, 20 

exposure could be underestimated if a IIhot spot" were missed during sampling. 21 
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• While the sites will not be used for residential purposes, the residential scenario was 

incorporated into the PRE to provide a conservative representation of potential risk or 2 

hazard. 3 

4 

• Cumulative effects will occur, regardless of target organs and mechanisms of action, which 5 

could cause the risk to be either overestimated or underestimated. 6 

• Shallow (loess and fluvial deposits) groundwater will be used for potable purposes. This 7 

is not likely, as the current potable water supply sources are the much deeper Memphis and 8 

Fort Pillow aquifers. 9 
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This section provides guidance for evaluating the transport, transformation, and fate of 2 

contaminants in the environment. Specifically, fate and transport assessment seeks to evaluate a 3 

contaminant's ability to become mobile or change in the environment. To accomplish this goal, 4 

the chemical and physical properties that govern the contaminant's interaction within 5 

environmental media must be understood. Site characteristics, e.g., topography, hydrogeology, 6 

and characteristics of site soil, sediment. and water, as well as the contaminant's chemical and 7 

physical properties, play roles in evaluating the processes of fate and transport. To streamline the 8 

fate and transport discussion, this section focuses on understanding the properties that affect fate 9 

and transport. Site and contaminant-specific discussions are included in Section 7 for each 10 

SWMU. Fate and transport evaluations will be predetermined for contaminants dermed as COPCs 11 

in a PRE, for any organic contaminant that exceeds its SSL (soil to groundwater), and for any 12 

inorganic contaminant that exceeds both its SSL (soil to groundwater) and RC. Also, 13 

contaminants will be evaluated if they exceed the SSL for soil-to-air transport or if they are in 14 

more than one media (e.g., a contaminant is present in both soil and groundwater). 15 

Evaluation of Assemblies G and H SWMUs with regard to the above characteristics identified four 16 

potential routes of contaminant migration: 17 

• Air emissions from VOCs released from surface soil 18 

• Contaminants leaching from soil to groundwater 19 

• Surface soil erosion and transport of contaminants sorbed to sediment 20 

• The migration of contaminants from shallow groundwater into surface-water bodies 21 

6.1 Properties That Affect Fate and Transport 22 

The persistence, transport, and fate of chemicals in the environment depend on individual chemical 23 

and physical properties as well as properties of the media in which the chemicals reside. These 24 
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properties are outlined in the sections below, which describe the significance of each property to 

volatilization, sorption, diffusion, dispersion, biodegradation, and other attenuation processes. 2 

6.1.1 Chemical and Physical Properties 3 

Chemical and physical properties relevant to the evaluation of fate and transport of organic 4 

contaminants include water solubility, vapor pressure, Henry's law constant, specific gravity, 5 

organic carbon partition coefficient, distribution coefficient, and half-life. Water solubility and 6 

adsorption coefficients are properties of interest for inorganic contaminants. After the properties 7 

are introduced, the impact on each relevant class of compounds is discussed. Table 6.1 provides 8 

an overview of chemical behavior based on these properties. 9 

Table 6.1 
Chemical and Physical Properties 

A chemical with a higher value A chemical with a lower value 

Densityb water: 1.0 gfem) 
air: 1.20 kgfm3 

Henry's law constant 10-3 to 10-5 

atm-m3fmole 

Organic Carbon Partition 10 to lOS 
Coefficient mLig 

Notes: 

sink in water or fall in the 
atmosphere. 

volatilize easily from water. 

be more apt to remain in soil. 

float on water or rise in the 
atmosphere. 

not volatilize easily from water. 

be more mobile and diffuse easily 
in water. 

Critical values are based on literature review and professional judgment. 
Approximate density of air at standard temperature and pressure 

gfcm3 

kgfm3 

atm-m3fmole 
mLig 

grams per cubic centimeter 
kilograms per cubic meter 

= atmosphere-cubic meter per mole 
milliliters per gram 
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The solubility of a chemical in water is the maximum amount that will dissolve in pure water at 2 

a specified temperature. Chemicals with high solubility are relatively mobile in water and likely 3 

to leach from wastes and soils. These chemicals tend to have low volatilization potential, but tend 4 

to be biodegradable. Conversely, chemicals with low solubility tend to adsorb onto soil and 5 

sediment and are not readily biodegraded. They also have a greater tendency to volatilize. 6 

Vapor Pressure 7 

Vapor pressure measures the tendency of a substance to pass from a solid or a liquid to a vapor 8 

state. It is measured as the pressure of the gas in equilibrium with the liquid or solid at a given 9 

temperature. From dry soil, the vapor pressure determines the volatilization of a given chemical 10 

to the atmosphere. From surface water and moist soil, volatilization depends upon vapor pressure 11 

and the Henry's law constant (discussed below). A compound with a vapor pressure less than 12 

10-6 Ibillimeters of mercury (mm Hg) tends to associate with particulate matter; a compound with 13 

a higher vapor pressure tends to associate with the vapor phase. Highly water-soluble compounds 14 

generally show little volatilization from water or moist soils unless they also have a high vapor 15 

pressure. 16 

Henry's Law Constant 17 

The Henry's law constant describes a linear relation between vapor pressure and water solubility, 18 

providing a measure of a chemical's ability to move from water or moist soil to air. Compounds 19 

with Henry's law constants greater than 10-3 atmospheres-cubic meter per mole (atm-m3/mole) can 20 

be expected to readily volatilize from water. Compounds with values ranging from 10-3 to 21 

10-5 atm-m3/mole exhibit moderate volatilization. Compounds with values less than 22 

10-5 atm-m3/mole show limited ability to volatilize from water or moist soil. 23 
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Specific Gravity 

The specific gravity (SG) of a substance is the ratio of the weight of a given volume of that 2 

substance to the weight of the same volume of water. The water weight is usually measured at 3 

4°C; the other substance is often measured at some other temperature, typically 20°C. If the SG 4 

of a substance is less than 1.0, that substance will float on water; if the SG is greater than 1.0, the 5 

substance will sink.. The SG can sometimes be used to predict the vertical distribution of the 6 

immiscible or insoluble portion of a chemical within an aquifer or other body of water. 7 

Organic Carbon Partition Coefficient 8 

The organic carbon partition coefficient <Koc) measures the degree to which a substance will 9 

preferentially adsorb to organic carbon. The typical range of Koc values is from 1 to lOS milliliters 10 

per gram (mL/g), with higher values indicating a greater tendency to remain sorbed. Chemicals 11 

moving through the subsurface will alternately adsorb or desorb from available organic matter in 12 

the soil matrix. The higher the Koc values, the greater the tendency of a chemical to be attracted 13 

to the organic fraction of the soil and the lower its mobility in the subsurface environment. 14 

Half-life 15 

A half-life is the time required for the concentration of a substance to decrease from its initial 16 

concentration to one-half that level. The apparent decrease may be caused by various processes 17 

including biodegradation, reactions with other substances, or mass removal from the media in 18 

question. 19 

Chemical Behaviors 20 

VOCs can be expected to be mobile in the environment based on their physical and chemical 21 

properties. They have the potential to volatilize to the atmosphere and leach to groundwater; when 22 

sorbed to sediment, they can migrate to surface water with mobilized sediment and move with 23 

groundwater flow. Relative to other categories of compounds, VOCs have low molecular weights 24 
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and high water solubilities, vapor pressures, and Henry's law constants, along with 

correspondingly low Kac values. These properties all enhance the potential for VOC mobility and 2 

degradation. Compared with chemicals in other categories, many VOCs tend to have relatively 3 

short half-lives in groundwater and surface water. VOCs have a limited tendency to adsorb to 4 

solids and can be expected to be moderately to highly mobile in the environment. Especially in 5 

near-surface soil, VOCs can migrate via diffusion through soil-air pore spaces to the ground 6 

surface, where they can volatilize from the soil and be transported by wind. 7 

SVOCs generally have higher molecular weights and lower solubilities, vapor pressures, and 8 

Henry's law constants than VOCs. Because of their higher Kac, SVOCs tend to sorb to solids and 9 

are relatively immobile in the environment. SVOCs are more likely to be transported in the solid 10 

phase than in the dissolved phase. These characteristics lead to a likelihood of greater persistence 11 

but lower mobility of SVOCs in the environment than VOCs. 12 

Pesticides/PCBs have moderate molecular weights, generally high densities, high Kac values, and 13 

generally low solubilities, vapor pressures, and Henry's law constants. Typical fate and transport 14 

characteristics of pesticideslPCBs include a tendency to sorb to soil particles. They are IS 

hydrophobic (avoid water), immobile in the environment, and tend to degrade relatively slowly. 16 

Overall, pesticideslPCBs are anticipated to be immobile and persistent in the environment, not 17 

readily diffusing into groundwater. 18 

Herbicides can leach from soil particles to groundwater and tend to be mobile in both soil and 19 

groundwater. They tend to degrade relatively slowly. The chemical property with the greatest 20 

influence on the fate and transport of herbicides is solubility. Herbicides have low Henry's law 21 

constants and vapor pressures, and moderate molecular weights, Kac and solubilities. Overall, 22 

herbicides are expected to be moderately mobile in groundwater with some retention in soil. 23 
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Inorganic compounds do not degrade in the environment, but they may change chemical form or 

speciation. They are generally considered to be indefInitely persistent. Inorganic metals may 2 

interact with soil or other solids by ion exchange, adsorption, precipitation, or complexation and 3 

they can act as catalysts in biodegradation processes. These processes are affected by pH, 4 

composition of leachate or groundwater oxidation-reduction (redox) condition, and the type and 5 

amount of organic matter, minerals, clay, and hydrous oxides present. In general, the solubility 6 

of metals in potable groundwater is low, resulting in limited mobility in the environment. 7 

However, groundwater containing elevated concentrations of chloride, bicarbonate, sulfate, or 8 

phosphate can enhance the solubility and mobility of metals by forming aqueous complexes. 9 

6.1.2 Media Properties 10 

The properties of environmental media used to evaluate fate and transport are total organic carbon, 11 

soil sorptive capacity, cation exchange capacity (CEC), redox conditions, pH, and hydrogeology. 12 

The following briefly discusses these properties. 13 

Total Organic Carbon 14 

The abiotic process of sorption (accumulation of the contaminant at the surface of a solid surface) 15 

will slow down the movement of the contaminant as it accumulates on the subsurface medium. 16 

For organic contaminants and subsurface materials with organic carbon, hydrophobic chemicals 17 

are commonly sorbed into the soil organic-carbon content. As the organic-carbon content of the 18 

subsurface material increases, the total capacity of the soil to sorb the contaminant increases. In 19 

fate and transport calculations, organic carbon is typically expressed as a percent of total soil mass 20 

(foJ· 21 

Distribution Coefficient 22 

The distribution coefficient <Ktt) is a valid representation of the partitioning between liquid and 23 

solids, or the ratio of the mass of contaminant in soil to the mass of contaminant dissolved in the 24 
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groundwater. ~ is used in modeling contaminant movement through the subsurface. The larger 

the ~ value, the greater the sorption to the solid phase. The simplest method for acquiring a 2 

~ value for a specific contaminant is to obtain it from a Koc value listed in literature sources. 3 

Koc is analogous to ~, except that the adsorbing material is considered to be the organic carbon 4 

(oc) in the soil as opposed to the entire soil matrix. By normalizing ~ on the basis of the soil's 5 

oc content, a great deal of the variation observed among ~ values over different soils can be 6 

eliminated; thus, ~ can be estimated from the Koc of the chemical and the foe in the soil, e.g., 7 

Cation Exchange Capacity 9 

CEC reflects the capacity of the soil to adsorb ions by neutralizing an ionic deficiency on its 10 

surface. Certain compounds can either gain or lose a proton as a function of pH and thus 11 

transform from a neutral to an ionic form. For organic compounds, this ionization will greatly 12 

increase the solubility of the chemical in the groundwater. The gain of a proton will yield a 13 

positive ion. In this case, the ionic compound may associate to a greater degree with the CEC of 14 

the clay minerals. The overall impact on sorption (mobility) will depend on the relative sorption 15 

of the neutral and ionic forms of the compound. 16 

Redox Conditions 17 

Redox refers to the transfer of electrons and species change of ions or compounds. Redox is the 18 

process that includes oxidation (the loss of electrons) and reduction (the gain of electrons). As an 19 

example, consider iron in groundwater. Groundwater that reaches the surface in a highly reduced 20 

state is exposed to the atmosphere (oxygen), which oxidizes the iron. Iron oxidation is a reverse 21 

process and causes the iron to go from its soluble to insoluble form. 22 
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pH 

pH, a logarithmic measure of hydrogen ions in the soil and groundwater, indicates the acidity or 2 

basicity of the medium. Chemicals react significantly differently under different pHs. Low pH 3 

conditions tend to mobilize chemicals, especially inorganics, while high pH conditions may form 4 

immobile metal hydroxides. 5 

Hydrogeology 6 

The physical properties of soil (mineralogical composition, particle size distribution, etc.) dictate 7 

how a contaminant is transported in the subsurface. Some of the properties are porosity, 8 

hydraulic gradient, hydraulic conductivity, and unsaturated and saturated flow. 9 

Porosity is defmed as the ratio of openings (voids) to the total volume of a soil or rock. Typically, 10 

fme-grained materials tend to be better sorted and thus tend to have the largest porosities. 11 

Porosity indicates the maximum amount of water that a rock or soil can contain when it is 12 

saturated. 13 

The direction of slope of the groundwater table or potentiometric surface indicates the direction 14 

of groundwater movement. All other factors being constant, the rate of groundwater movement 15 

depends on the hydraulic gradient. The hydraulic gradient, which is the change in head per unit 16 

distance in a given direction, is important in the transport of contaminants because it may indicate 17 

the velocity and direction at which a contaminant may migrate in groundwater. 18 

The factors controlling groundwater movement are largely dictated by the hydraulic conductivity 19 

of the aquifer media. Hydraulic conductivity depends on the size and arrangement of pores and 20 

the dynamic characteristics of groundwater, such as viscosity and density. Hydraulic conductivity 21 

refers to the water-transmitting characteristics of soil and varies in different types of soil. If the 22 

hydraulic conductivity is essentially the same in any area of soil, it is said to be homogeneous; 23 
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otherwise, it is heterogeneous. Hydraulic conductivity tends to be greater in sand and reduced in 

material containing clay. 2 

Most aquifer recharge occurs during the percolation of water across the unsaturated zone. 3 

Movement of water in the unsaturated zone is controlled by both gravitational and capillary forces. 4 

Capillarity results from two forces: the mutual attraction (cohesion) between water molecules and 5 

the molecular attraction (adhesion) between water and different solid materials. As a consequence 6 

of these two forces, water is pulled upward into a capillary fringe above the water table. Flow 7 

in the unsaturated zone is important because contaminants released at the surface that percolate 8 

through the unsaturated zone may remain due to capillarity, or contaminants may be transported 9 

to the unsaturated zone through a fluctuating water table. 10 

In the saturated zone, all interconnected openings are full of water and the groundwater moves 11 

through these openings in the direction controlled by the hydraulic gradient. Movement in this 12 

zone may be either laminar or turbulent. In laminar flow, water particles move in an orderly 13 

manner along streamlines. In turbulent flow, water particles move in a disordered, highly 14 

irregular manner, which results in a complete mixing of the particles. Dispersion is an important 15 

transport process of contaminants in the saturated zone. It is the process by which solutes are 16 

mixed with uncontaminated water, diluted, and transported due to the heterogeneity of the aquifer. 17 

Diffusion, the process by which solutes are transported from a region of high concentration to a 18 

region of low concentration, is also important. In very fme sediments, diffusive transport may be 19 

the dominant process. However, contaminant movement is typically advective. Advective flow 20 

is the process by which dissolved substances migrate with flowing groundwater. This is the 21 

dominant transport process for contaminant movement in groundwater. 22 
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6.2 Fate and Transport Approach for Assemblies G and H 

The fate and transport discussion for each SWMU begins by describing site characteristics that 2 

have the potential to promote or inhibit the contaminant migration. As presented in Section 6.0, 3 

four potential routes of migration may exist. Each SWMU was evaluated as to site conditions that 4 

affect these migration pathways. 5 

An individual contaminant's ability to migrate was evaluated based on the four cross-media 6 

transfer mechanisms - soil to groundwater, surface soil to air, groundwater to surface water, 7 

and surface soil to sediment (erosion of sediments containing sorbed contaminants)- as described 8 

below in Sections 6.2.1 through 6.2.4. The chemical and physical properties of the contaminant 9 

were evaluated, where necessary, in support of each transfer mechanism. Table 6.2 presents the 10 

chemical and physical properties used to evaluate fate and transport for all contaminants detected 11 

at Assemblies G and H sites. 12 

6.2.1 Soil-to-Groundwater Cross-Media Transport 13 

To evaluate the potential for soil-to-groundwater contaminant migration, a phased screening 14 

approach was used to focus on chemicals with the greatest potential for impacting the water- 15 

bearing zones. The screening process is summarized as follows: 16 

• Qualitative - Analytical data for soil and groundwater were compared to determine which 17 

chemicals were present in both media. 18 

• Quantitative - Soil results were compared with the leachability-based soil-to-groundwater 19 

SSLs as presented in the USEPA, Soil Screening Guidance: Technical Background 20 

Document, (USEPA, May 1996). An organic contaminant was considered a threat to 21 

impact an underlying water-bearing zone, if the maximum detected concentration exceeded 22 

its SSL. An inorganic contaminant was considered a threat to impact an underlying water- 23 

bearing zone, if the maximum detected concentration exceeded its SSLand its background 24 

~. ~ 
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Mw" 

Acetone VOC 58.08 

Anthracene SVOC 178.24 

Benzene VOC 78.11 

Benzo(a)pyrene SVOC 252.32 

Benzo(g,h,i)perylene SVOC 276.34 

beta-BHC PEST 290.82 

Butylbenzylphtbalate SVOC 312.37 

Chlordane PEST 409.78 

4,4'-DDD PEST 320.05 

Table 6.2 
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Fate and Transport Properties for 
Contaminants Detected in Soil and Groundwater 

NSA Mtd-Boutb, Assemblies G and H 

Density" 

7.9Oe"()1 

1.30e+OO 

8.70e..()1 

1.4Oe+OO 

NDA 

1.9Oe+OO 

l.lOe+OO 

1.6Oe+OO 

l.SOe+OO 

Vapor 
Pressure"'" 

2.70e+02 

2.00e..04 

9.50e+0l 

5.6Oe..()9 

1.00e·tO 

2.8Oe"()7 

8.6Oe..06 

l.00e-OS 

1.00e..06 

6-11 

SoIubmtrb 

1.I10e+06 

4.SOe..02 

1.8Oe+03 

3.9Oe"()3 

2.6Oe..04 

2.4Oe"()1 

2.8Oe+OO 

5.6Oe..02 

2.00e..02 

Henry's 
law constant"-< 

3.97e..()5 

6.SOe-OS 

5.4Oe.Q3 

2.4Oe..06 

1.4Oe..()7 

2.30e..()7 

1.3Oe..06 

4.8Oe..()5 

2. 1OO"()5 

Koc:"-< 

3.70e·0l 

1.800+04 

5.00e+Ol 

1.71e+06 

7.700+06 

2.88e+03 

l.Sle+02 

4.95e+04 

4.37e+04 

SSL 
soil to gw" 

0.8 

590 

0.002 

0.4 

NDA 

NDA 

810 

0.5 

0.8 

SSL 
soil to air" 

62,000 

6.8 

0.5 

11 

NDA 

NDA 

530 

10 
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1,2-Dichloroethane VOC 98.96 

Dieldrin PEST 380.93 

Endosulfan I PEST 406.92 

Etbylbenzene VOC 106.16 

Fluorantbene SVOC 202.26 

Gamma BHC (Lindane) PEST 290.82 

2-Metbylnaphtbalene SVOC 142.21 

Phenanthrene SVOC 178.24 

TPH-DRO NDA 

Table 6.2 
Fate and Traospert Properties for 

Contaminants Detected in Soil and Groundwater 
NSA Mid-South, Assemblies G and H 

1.30e+00 6.4Oe+0l 8.70e+03 

1. 80e +00 1.8Oe-07 2.00e"()1 

1.10e+00 1.00e..()5 S.3Oe"()1 

8.70e"()1 1.10e+00 l.SOe+02 

1.3Oe+00 S.OOe..()6 2.4Oe"()1 

1.6Oe+00 6.1Oe"()S 1.5Oe+00 

1.00e+00 NDA 2.5Oe+01 

1.20e+00 6.8Oe-04 1.00e+00 

NDA NDA NDA 

6-12 

9.8Oe-04 1.41e+Ol 0.001 0.3 

2.00e"()S 1.34e+04 0.0002 2 

1.0le-04 2.04e+03 0.9 

6.6Oe"()3 1.87e+02 0.7 260 

1.6ge..()2 4.17e+04 210 68 

3.2Se..()6 1.21e+03 0.0005 NDA 

NDA 8.S1e+03 NDA NDA 

3.9Oe"()S 2.2ge+04 NDA NDA 

NDA NDA NDA NDA 



Tetrachloroelltene VOC 165.83 

Xylene VOC 106.11 

Arsenic INOR 74.90 

Beryllium lNOR 9.01 

Chromium INOR 52.00 

Copper lNOR 63.55 

Mercury lNOR 200.60 

Selenium lNOR 78.96 

Tin lNOR 118.69 

Table 6.2 

Confirmatory Sampling Investigation Repon 
Assemblies Gand H -SWMUs 23,24,41,43,47,48,49, and 61 

NSA Mid-South - Millington, Tennessee 
Revision: 1; August 13, 1999 

Fate and Transport Properties for 
Contaminants Detected in Soil and Groundwater 

NSA Mid-South, Assemblies G and H 

1.6Oe+00 1.4Oe+Ol 1.50e+02 l.S3e-02 2.64e+02 0.003 11 

8.8Oe-Ol 8.10e+00 2.00e+02 7.10e-03 2.34e+02 NDA 320 

NDA NDA NDA NDA NDA 380 

NDA NDA NDA NDA NDA 3 690 

NDA NDA NDA NDA NDA 2 NDA 

NDA NDA NDA NDA NDA NDA NDA 

NDA NDA NDA NDA NDA NDA 1 

NDA NDA NDA NDA NDA 0.3 NDA 

NDA NDA NDA NDA NDA NDA NDA 
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Zinc 

Notes: 

= 

INOR 65.38 

Table 6.2 
Fate and Transport Properties for 

Contamimmts Detected in Soil and Groundwater 
NSA Mid-south, AssembUes G and H 

NDA NDA NDA 

Merck & Co., The Merck Index, Merck & Co., Rabway, NJ, 1983. 
Lide, CRC Handbook a/Chemistry and Physics. CRC Press, Boca Raton, Florida, 1994. 
USEPA, Treatability Database, USEPA Risk Reduction Engineering Laboratory, Ciucinnati, Obio, 1992. 
Resource Consultants. Chemtox Release K, 1985-1995. 
Howard, Fate and Exposure DaIa, Lewis Publishers, Chelsea, Michigan, 1993. 
Knox, Sabatini, Canter, Substoface Transport and Fate Processes, Lewis Publishers, Chelsea, Michigan, 1993. 

NDA NDA 620 NDA 

SSL considered protective of contaminant transfer from soil to groundwater (from the May 1996 Generic Screening Levels (May 1996, USEPAlOSWER SSL Guidance Document, 
EPAl540/R-95/128). 

NDA 
VOC 
SVOC 
PCB = 
PEST 
HERB 
INOR 
mg/L 
mg/kg 
TPH-DRO 
TPH-GRO 

No Data Available 
Volatile organic compound 
Semivolatile organic compound 
Polychlorinated biphenyl 
Pesticide 
Herbicide 
Inorganic 
milligrams per liter 
milligrams per kilogram 
Total Petroleum Hydrocarbons-Diesel Range Organics 
Total Petroleum Hydrocarbons-Gasoline Range Organics 
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Due to the nature and age of most SWMU operations, it is assumed that any impacts from 

compounds that could migrate from soil would be currently manifested in either the loess or fluvial 2 

deposits groundwater. The number and location of monitoring wells or DPT groundwater samples 3 

are considered adequate to detect the presence of groundwater contamination. As a result, the 4 

qualitative comparison was used to identify those chemicals with reported concentrations in both 5 

media 6 

6.2.2 Soil-to-Air Cross-Media Transport 7 

To evaluate the potential for soil-to-air migration ofVOCs, a screening approach was used to focus 8 

on contaminants having the greatest potential to volatilize in sufficient quantities to create a human- 9 

health threat in ambient air. The screening process is summarized as follows: 10 

Quantitative - The maximum concentrations ofVOCs detected in surface 11 

soil .at each SWMU were compared with soil-to-air screening levels as 12 

presented in the USEPA Region III October 1, 1998 RBC Table. 13 

No qualitative screening was performed because ambient air sampling was not part of the field 14 

sampling procedure at any of the Assemblies G and H SWMUs. 15 

If soil concentrations did not exceed soil-to-air volatilization screening levels, it was assumed that 16 

no significant migration potential exists and that current surface-soil conditions are protective of 17 

human health relative to potential inhalation exposure pathways. Other factors included: type of 18 

cover (vegetation, asphalt, etc.); physical properties of the surface soil that might limit or enhance 19 

mobility of contaminants; and physical/chemical properties of the class of contaminants (e.g., VOCs 20 

are more likely to volatilize from soil to air than SVOCs). 21 
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6.2.3 Groundwater-to-Surface Water Cross-Media Transport 

The principal focus of this evaluation was determining whether contami.Dants identified in 2 

groundwater have the potential to extend their impacts by discharging to surface water. This 3 

transport mechanism is not discussed in detail due to the lack of water bodies at or near any of the 4 

Assemblies G and H SWMUs, and the unlikelihood that shallow groundwater in the loess will 5 

impact surface water based on the lithology of the soil matrix. 6 

6.2.4 Surface Soil-to-Sediment Cross-Media Transport 7 

To evaluate the potential for surface soil-to-sediment erosional migration, the following approach 8 

was taken: 9 

Qualitative - Analytical data from both soil and sediment were compared 10 

to determine which chemicals were present in both media. 11 

Also, to evaluate the potential for sorbed contaminants in near-surface soil to migrate by 12 

soil-erosional processes, contaminants were identified that exhibited characteristics that would 13 

render them mobile under erosional processes such as surface-water drainage and wind erosion. The 14 

most influential process by which sediments are formed involves the erosion of surface soil 15 

containing no vegetation, which eventually collects in depositional areas. Therefore, topography at 16 

each SWMU is also used as a screening process in evaluating this transport mechanism as a 17 

migration pathway. 18 
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7.0 CONFIRMATORY SAMPLING INVESTIGATIONS 

For each of the Assemblies G and H SWMUs investigated during this CSI, this section details 2 

available background information, CSI sampling activities and analytical results, a site-specific 3 

PRE, a site-specific fate and transport discussion, and site-specific conclusions and 4 

recommendations. Analytical results for all screening and FSA samples are provided in 5 

Appendix A. 6 

7.1 SWMU 23 - Underground Storage Tank, Building S-8 (Fire Station) 7 

The underground storage tank (UST) is located on the south end of Building S-8, 8 

Fire Station No.1, on the NSA Mid-South Southside. The UST stored No.2 fuel oil and/or diesel 9 

fuel from 1944 through 1987. During a 1990 inspection, no visual evidence of a release was 10 

identified (ERC/EDGe, 1990). In 1992, a UST removal was attempted in the Building S-8 11 

vicinity, but excavation was backfilled and compacted when the UST was not found 12 

(National Salvage, July 2, 1992). On January 23, 1997, a geophysical investigation was 13 

performed at SWMU 23 to try and locate the UST. The search area, approximately 15 feet wide 14 

by 70 feet long, was south of Building S-8 and offset from the location of the 1992 excavation. 15 

Anomalies were identified, but the data did not suggest an in-place metal UST in the area surveyed 16 

(E/A&H, July 1997). Figure 1.1 shows the location of SWMU 23. 17 

SWMU 23 and the surrounding area are characterized by relatively level, low-relief topography. 18 

Surrounding areas are covered concrete or grass. Surface water drains south and west into a 19 

north-south drainage ditch (SWMU 38) which flows into Big Creek Drainage Canal. The regional 20 

and local hydrogeology are described in Sections 2.11 and 2.12 of the Comprehensive RFI Work 21 

Plan (E/A&H, October 1994). Site-specific geologic and hydrogeologic information and 22 

references are in Section 2 of this report and in Section 2.0 of the Assemblies G and H CSI Work 23 

.Plan (EnSafe, December 1997). Because soil and groundwater samples were collected by pushing 24 
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DPT sampling tools to a predetermined depth without lithologic characterization, no additional 

site-specific lithologic information was collected during this investigation. 2 

7.1.1 Previous Sampling Activities 3 

The 1992 UST Closure Report discussed an attempt to locate the UST near Building S-8. 4 

Contractors dug 11 feet deep, and excavated soil appeared to be disturbed; however, no 5 

contamination was visible (National Salvage, July 2, 1992). A disconnected pipe was discovered 6 

which was thought to be an abandoned vent line. The excavation was backfilled and compacted 7 

when the UST was not identified. No certification of UST removal or plans showing UST 8 

locations have been identified from available information. Analytical data were not available in 9 

the UST Closure Report (National Salvage, July 2, 1992). 10 

7.1.2 Field Investigation 11 

Field sampling was performed as outlined in Section 2.2·of the Assemblies G and H CSI Work 12 

Plan (EnSafe, December 1997) to determine if a release had occurred at SWMU 23. Figure 7.1.1 13 

shows the sample locations. 14 

Soil 15 

The soil investigation consisted of hand-auger and Geoprobe sampling, as outlined in 16 

Section 4.4.4.3 of the Comprehensive RFI Work Plan (E/A&H, October 1994), for off site 17 

laboratory analysis. Five soil sample locations were selected in the area of the UST. Soil samples 18 

were collected from the surface to 1 foot deep (upper interval) using a hand auger at two locations 19 

(023X0004 and 023X0006), while three subsurface sample locations (023X0003, 023XOO05, 20 

023X0007) were collected at a depth interval of 12 to 15 feet (lower interval) using Geoprobe 21 

equipment. Since the depth of the UST was unknown, the sampling interval was estimated based 22 

on the 500-gallon UST described in the 1990 RCRA Facility Assessment (RFA). 23 
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An FSA was run on the two upper interval samples for risk assessment purposes, and the 

three lower interval samples were analyzed for VOCs, TPH-GRO, and TPH-DRO. All soil 2 

samples were analyzed at Savannah Analytical Laboratory in Savannah, Georgia. 3 

Groundwater 4 

Geoprobe samples were collected from the fluvial deposits during the groundwater investigation 5 

and analyzed for VOCs at the offsite laboratory. Based on previous work at other SWMUs, the 6 

Geoprobe was driven into the fluvial deposits a few feet, for a total depth of approximately 7 

50 feet. Groundwater samples were collected from two Geoprobe locations (023XOOOl and 8 

023X0002). The samples were collected from the southwest side of the reported former UST 9 

location since this is the assumed direction of groundwater flow in the fluvial deposits. 10 

Groundwater samples were analyzed at Savannah Analytical Laboratory in Savannah, Georgia for 11 

VOCs, because these are an indicator of petroleum and solvent contamination. 12 

7.1.3 ConfIrmatory Sampling Results 13 

Tables and figures in this section present the analytical results for all CSI soil and groundwater 14 

samples. Values for organic analyses of soil are compared to each compound's corresponding 15 

RBC for both residential and industrial scenarios, as published in the USEPARegionIIIApril1999 16 

RBC Table (April 12, 1999), and to the SSL for protection of groundwater. SSLs were taken from 17 

EPA15401R-951128 (May 1996). Inorganic results are compared to RCs from NSA Mid-South, 18 

residential and industrial RBCs, and SSLs. Groundwater results are compared to tap water RBCs 19 

from the USEPA Region ill tables and to maximum contaminant levels (MCLs) published in the 20 

Drinking Water Regulations and Health Advisories Table (USEPA, October 1996). 21 

Organics in Soil 22 

Organic and TPH soil data for SWMU 23 samples are presented in Tables 7.1.1 and 7.1.2, 23 

respectively. 24 
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Table 7.1.1 
Assemblies G and H - SWMU 23 Organic Detections in Soil by Location (j.Lg/kg) 

Depth RBCb RBC· 

023XOOO4 01' Dieldrin* 262 360 40 

023X0006 01' 4,4'-DDE 17,000 1,900 

4,4'-DDT 17,000 1,900 

Dieldrin'" 262 360 40 

Diethylphthalate 160,000,000 6,300,000 

Endosulfan I 1,200,000 47,000 

Xylene (Total) 410,000,000 16,000,000 

Notes: 

0.2 0.141 

3,000 1.41 

2,000 1.31 

0.2 1.4J 

23,000 591 

900 0.121 

9,000 1.21 

a Background Reference Concentration (RC) from the Reference Concentrations Technical Memorandum 
(August 27, 1996, E/A&H). 

b = Industrial and residential RBCs from the Risk-Based Concentration Table (April 12, 1999, USEPA Region ill 
RBCMemo). 

c Soil Screening Level (SSL) from the Generic Screening Levels (May 1996, USEPA/OSWER SSL Guidance 
Document, EPA/540IR-95/128). 

* Reference concentration for dieldrin determined from base-wide background sampling and screening (Surface Soil 
(0 to 1 foot) Background Dieldrin Concentrations at NSA Memphis. 1une 3, 1997 Tech Memo). 

1 = Contaminant detected in concentrations less than the method reporting limit; value estimated. 
RC value does not exist. 

~g/kg = micrograms per kilograms 
Bold indicates samples that exceed any of the standard reference values. 

As indicated in Table 7.1.1, eight contaminants were detected in SWMU 23 soil samples. 

Six organic compounds were detected in surface-soil samples from SWMU 23, none of which 2 

exceeded their residential or industrial RBCs, while one (dieldrin) exceeded its soil-to-groundwater 3 

SSL. Dieldrin exceeded its SSL (0.2 j.lg/kg) in one soil sample 023X000601 (1.4 j.lg/kg). 4 
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Although the SSL for dieldrin is exceeded in the surface-soil sample from location 023XOOO601, 

the concentration detected at SWMU 23 is less than the 262 J,.lg/kg RC, the 360 J,.lg/kg industrial 2 

RBC, and the 40 J,.lg/kg residential RBC for dieldrin. No organics were detected in subsurface 3 

soils at concentrations exceeding the industrial and residential RBCs or the SSLs. 4 

Table 7.1.2 
Assemblies G and H - SWMU 23 Petroleum Hydrocarbon Detections in Soil by Location (rug/kg) 

023XoooS 15' TPH-DRO 1.1J 

Notes: 
mg/kg = milligrams per kilogram 
DRO = Diesel range organics 
TPH = Total petroleum hydrocarbons 
IDEe T,PH cleanup level ranges from 100 mg/kg to 1,000 mg/kg 

Becau§e no RBC values exist for TPH or TPH-GRO/DRO, TDEC soil-cleanup values were used 5 

for comparison. TDEC has established three cleanup concentrations for TPH - these are 6 

100 mg/kg, 500 mg/kg, and 1,000 mg/kg - depending on the soil permeability. Initially, the 7 

TDEC cleanup level of 500 mg/kg for total TPH in nondrinking water aquifers (Le., the upper 8 

alluvium), with soil permeabilities between 10-4 and 10-6 centimeters per second (cm/sec) 9 

(TDEC, 1997), was compared to total TPH concentrations in surface and subsurface soil. This 10 

cleanup level was chosen because 1.84E-6 cm/sec, a value representing the average soil 11 

permeability from 20 samples across the base, was used as the default for sites lacking 12 

permeability data (Appendix B); however, as requested by the PWD Env. Div., TPH detections 13 

in soil from 0 to 5 feet deep that exceed the TDEC cleanup level of 100 mg/kg will be designated 14 

for removal. As shown in Table 7.1.2, no SWMU 23 sample detections exceeded any of the 15 

TDEC soil-cleanup values. 16 
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Inorganics in Soil 

Inorganic soil data for SWMU 23 samples are presented in Table 7.1.3. 

Table 7.1.3 
Assemblies G and H - SWMU 23 Inorganic Detections in Soil by Location (mg/kg) 

Depth Rca RBCb RBCb 

023X0006 01' Arsenic (As) 14.6 3.8 0.43 1 

Barium (Ba) 223 14,000 550 82 

Beryllium (Be) 1.00 410 16 3 

Cadmium (Cd) 1.54 100 3.9 0.4 

Chromium (Cr) 24.0 610 23 2 

Cobalt (Co) 16.0 12,000 470 DNE 
Copper (Cu) 24.2 8,200 310 DNE 
Lead (Pb) 26.0 400d 400d DNE 
Mercury (Hg) 0.46 DNE DNE DNE 

Nickel (Ni) 20.6 4,100 160 7 

Silver (Ag) 2.1 1,000 39 2 

7-8 

2 

7.8 

144 

0.471 

0.94 

12.8 

8.81 

18.4 

46.9J 

0.05 

13.4J 

0.461 



Location 

023X0006 
(continued) 

Notes: 
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Table 7.1.3 
Assemblies G and B - SWMU 23 Inorganic Detections in Soil by Location (mg/kg) 

Depth RC" RBCb RBCb 

(in feet) Constituent Surface Industrial Residential SSLc Result 

01' Vanadium (V) 45.1 1,400 55 300 24.3 

Zinc (Zn) 98 61,000 2,300 620 116J 

a = Background Reference Concentration (RC) from the Reference Concentrations Technical Memorandum 
(August 27. 1996, ElA&lI). 

b Industrial and residential RBCs from the Risk-Based Concentration Table (April 12. 1999, USEPA Region m 
RBCMemo). 

c = Soil Screening Level (SSL) from the Generic Screening Levels (May 1996, USEPA/OSWER SSL Guidance 
Document, EPAl540/R-951128). 

d = Lead soil-cleanup value, as established by USEPA/OSWER directive #9355.4-12, substituted for RBC. 
DNE = Does not exist. 
J Constituent detected in concentrations less than the method reporting limit; value estimated. 
Bold indicates samples that exceed any of the standard reference values. 

\ 

As pr~sented in Table 7.1.3, 13 inorganics were detected at SWMU 23. Two inorganics exceeded 

their it.cs, one exceeded its residential and industrial RBCs, and five exceeded their soil-to-
6ft 

groundwater SSLs. No COPCs were identified because none of the inorganics detected at 

SWMU 23 exceeded both their RC and residential or industrial RBC. 

2 

3 

4 

• Lead exceeded its surface-soil RC (26.0 mg/kg) in samples 023X000401 (32.8 mg/kg) and 5 

023X000601 (46.9 mg/kg). 6 

• Zinc exceeded its surface-soil RC (98 mg/kg) in sample 023X000601 (116 mg/kg). 7 

• Arsenic exceeded its residential RBC (0.43 mg/kg) in both samples 023X000401 8 

(7.6 mg/kg) and 023X000601 (7.8 mg/kg). Arsenic also exceeded its industrial RBC 9 

(3.8 mg/kg) and soil-to-groundwater SSL (1 mg/kg) in both samples. 10 

• Barium, cadmium, chromium, and nickel exceeded their soil-to-groundwater SSLs . 11 
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Groundwater Investigation 

Two groundwater locations (023X0001, 023X0002) were investigated for VOCs. There were no 2 

detections in the groundwater samples collected at SWMU 23. 3 

7.1.4 Preliminary Risk Evaluation 4 

In accordance with Guidance on Preliminary Risk Evaluations for the Purpose of Reaching a 5 

Finding of Suitability to Lease (USEPA Region IV Memorandum, November 1994), the potential 6 

for a PRE was examined for SWMU 23 using data from surface-soil samples collected during the 7 

CSI. It was determined that the PRE was unnecessary because no COPC was identified. For 8 

more information on calculation of the HQ and cancer risk, refer to Section 5. 9 

PRE Conclusion 10 

Based on the information gathered during the investigation, the following conclusion has been 11 

reached based on the analytical data: 12 

Residential and Industrial Land Use 13 

The site is acceptable for either land-use scenario. 14 

7.1.5 Fate and Transport 15 

Evaluation of contaminant fate and transport for Assemblies G and H is discussed in Section 6.2. 16 

This section applies that approach to contaminants detected at SWMU 23. Transport processes 17 

for contaminants other than those designated as COPCs are also discussed if they occur in multiple 18 

environmental media or have the potential to migrate to other media. 19 

Potential migration pathways for contaminants at SWMU 23 include leaching from soil to 20 

groundwater, and erosion of surface soil containing sorbed contaminants from the unpaved, 21 

grass-covered areas, forming sediments in drainage ways. Surface-soil analytical data indicate that 22 
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no VOCs exceeded their respective soil-to-air SSL, and thus the soil-to-air cross-media transport 

process is not discussed. 2 

No COPCs were detected at SWMU 23, but some organic contaminants and naturally occurring 3 

inorganics exceeded soil-to-groundwater SSLs: 4 

• The pesticide dieldrin exceeded its soil-ta-groundwater SSL in soil at one location. 5 

• The inorganics arsenic, barium, cadmium, chromium, and nickel exceeded their soil-to- 6 

groundwater SSLs in soil. However, none of these inorganics also exceeded their 7 

background Res. 8 

7.1.5.1 Soil-to-Groundwater Cross-Media Transport 9 

Dieldrin is the SWMU 23 contaminant that exhibits the potential for soil-to-groundwater transport, 10 

based on comparison of soil concentrations to the groundwater-protection soil-screening criteria. 11 

Inorganics that exceeded their SSLs are not discussed since they were detected at concentrations 12 

below background RCs. 13 

Dieldrin was detected at one of two surface-soil sample locations. Dieldrin may be attributed to 14 

basewide aerial application during the 1950s and 1960s (E/A&H, June 1997). Dieldrin is not 15 

likely to migrate to groundwater due to its low solubility, vapor pressure, and Henry's law 16 

constant. Overall, dieldrin is ~xpected to be immobile and persistent in the environment because 17 

of its affInity for binding to soil grains, which prevents it from readily diffusing into groundwater. 18 

Since only one contaminant is considered a potential concern in soil, and there were no 19 

contaminant detections in groundwater at SWMU 23, the soil-to-groundwater cross-media 20 

transport process should not be considered significant. 21 
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7.1.5.2 Soil-to-Sediment Cross-Media Transport 

Contaminants detected in near-surface soil were evaluated to determine their potential for transport 2 

by erosion in areas with vegetation or asphalt, should this cover be removed. Drainage patterns 3 

and topography at SWMU 23 were also examined to determine whether site features would 4 

support contaminant transport. 5 

Contaminants detected in surface soil consist ofVOCs, SVOCs, pesticides, and inorganics. Only 6 

the pesticide dieldrin is considered a contaminant of concern in SWMU 23 surface soil. As 7 

described in Section 6, pesticides tend to sorb to soil particles and are relatively immobile in the 8 

environment, leading to a likelihood of greater persistence in the environment. Inorganic 9 

chemicals do not degrade, but may change chemical form or speciation in the environment. Like 10 

pesticides, inorganics tend to sorb to soil particles, rendering them immobile apart from the soil 11 

particles. 12 

Drainage patterns and the vegetation/asphalt cover at SWMU 23 leave little potential for surface 13 

soil to erode and form sediments that can become mobile via surface water. Therefore, the soil-to- 14 

sediment transport process at SWMU 23 is not considered significant. 15 

7.1.6 Conclusions and Recommendations 16 

Based on the data from this investigation, the following conclusions and recommendations are 17 

presented: 18 

Conclusions 19 

• SWMU 23 is suitable for industrial or residential land use . 20 

• Eight organic compounds were detected in surface (0 to 1 foot) soil. Of these, dieldrin 21 

was detected in one sample at a concentration of 1.4 ,ug/kg, exceeding its SSL of 22 
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0.2I-tg/kg. However, the detected concentrations did not exceed the RC of 262 I-tg/kg 

established for NSA Mid-South in the June 1997 technical memorandum, Background 2 

Dieldrin Concentrations in Surface Soils (E/A&H, June 1997). 3 

• TPH and TPH/DRO were detected in surface soil, neither of which exceeded the 4 

more-conservative cleanup standard of 100 mg/kg established for NSA Mid-South. 5 

These TPH concentrations are therefore not considered a concern at SWMU 23. 6 

• Thirteen metals were detected in surface soil at SWMU 23, of which, arsenic, barium, 7 

cadmium, chromium, and nickel exceeded their soil-to-groundwater SSLs. No COPCs 8 

were identified because none of the inorganics exceeded both Res and residential or 9 

industrial RBCs. 10 

• A PRE was determined to be unnecessary for this site . 11 

Recommendations 12 

Based on surface-soil, subsurface-soil, and fluvial deposits groundwater data, no further action is 13 

recommended for SWMU 23. 14 
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7.2 SWMU 24 - Auto Hobby Shop 

SWMU 24 consisted of two aboveground waste-oil tanks located between Buildings N-114 

(Auto Hobby Shop) and N-349 at Astoria Avenue (formerly pt Avenue) and Bougainville Street 2 

on the NSA Mid-South Northside (Figure 1.1). The AST next to Building N-349 was removed, 3 

. leaving one 500-gallon AST. The tanks were used by NSA Mid-South personnel for changing 4 

lubricants and other fluids in their private vehicles. The tanks were installed in 1980. During a 5 

1990 inspection, the open ditch on the north end of the site appeared stained from oil discharge 6 

in surface runoff (ERC/EDGe, 1990). 7 

SWMU 24 and the surrounding area are characterized by relatively level, low-relief 8 

topography. The immediate area is covered with asphalt and concrete. Surface water drains 9 

south under Navy Road to a storm water system on the NSA Mid-South Southside, which 10 

drains into Big Creek Drainage Canal. The regional and local hydrogeology are described 11 

in Sections 2.11 and 2.12 of the Comprehensive RFI Work Plan (E/A&H, October 1994). 12 

Site-specific geologic and hydrogeologic information and references are in Section 2 of this 13 

report and in Section 2.0 of the Assemblies G and H CSI Work Plan (EnSafe, December 1997). 14 

7.2.1 Previous Sampling Activities 15 

No previous sampling is known to have been conducted at SWMU 24, although 16 

two contemporaneous samples were collected nearby for the Environmental Restoration 17 

Navy Account (ERNA) investigation. Results are provided in the ERNA Gray Areas Investigation 18 

Report (EnSafe, May 13, 1999) which is currently in regulatory review. Two samples were 19 

collected with a Geoprobe rig at each of two locations, one each from the surface at 0 to 1 ft. bls 20 

(114XOOOl and 397XOOOl) and the saturated portion of the loess at 12 to 15 ft. bls (114XOOOI and 21 

397XOOOl). Saturated loess samples at each location were analyzed only for VOCs. Surface-soil 22 

samples collected at Facility N-114 were analyzed for VOCs, SVOCs, Appendix IX metals, TPH, 23 

and ethylene glycol. Surface-soil samples collected at Facility N-397 were analyzed for VOCs, 24 
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Appendix IX metals, and TPH. Only TPH was detected in concentrations exceeding standard 

reference values. Sample location 114XOOOI had a TPH detection of 1,900 mg/kg, exceeding the 2 

site specific TDEC cleanup level of 100 mg/kg for surface soil. 3 

7.2.2 Field Investigation 4 

The primary objective of the field investigation was to determine whether a release had occurred 5 

at SWMU 24. Field sampling was performed as outlined in Section 3.2 of the Assemblies G and H 6 

CSI Work Plan (EnSafe, December 1997) and Section 4 of the Comprehensive RFI Work Plan 7 

(E/A&H, October 1994) to better defme the nature and extent of contamination that was visually 8 

identified. 9 

~ w 

The soil investigation consisted of hand-auger sampling, as outlined in Section 4.4.4.3 of the 11 

Comprehensive RFI Work Plan (E/A&H, October 1994) at 0 to I-foot and 3 to 4-foot depth 12 

intervals. Six sample locations (024XOOOl, 024X0002, 024X0003, 024X0004, 024X0005, and 13 

024X0006) were based on discoloration of soil around the remaining tank and the soil beneath the 14 

tank that had been removed (Figure 7.2.1). Surface-soil sample results were used to assess risk 15 

and inspect for surface releases. The subsurface samples were collected to indicate the extent of 16 

possible contamination. 17 

Two surface-soil samples (024S0OO301 and 024S000401) were submitted for FSA, while the 18 

remaining surface and all subsurface-soil samples were analyzed for VOCs, SVOCs, Appendix IX 19 

metals, TPH, TPH-GRO, and TPH-DRO. All soil samples were analyzed at 20 

Savannah Analytical Laboratory in Savannah, Georgia. 21 

Groundwater 22 

No groundwater investigation was conducted at SWMU 24 during this CSI. 23 
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7.2.3 Confirmatory Sampling Results 

Tables and figures in this section present the analytical results for all CSI soil samples. Values 2 

for organic analyses of soil are compared with each compound's corresponding RBC for both 3 

residential and industrial scenarios, as published in the USEPA Region III April 1998 RBC Table 4 

(April 12, 1999), and with the SSL for protection of groundwater. Inorganic results are compared 5 

to RCs from NSA Mid-South, residential and industrial RBCs, and SSLs. SSLs were taken from 6 

EPA15401R-951128 (May 1996). 7 

Organics in Soil 8 

Organic and TPH soil data for SWMU 24 samples are presented in Tables 7.2.1 and 7.2.2, 9 

respectively. 10 

Table 7.2.1 
Assemblies G and H - SWMU 24 Organic Detections in Soil by Location (J.tg/kg) 

Depth RBCb RBCb 

024X0002 01' 2-Methylnaphthalene 4,100,000 160,000 DNE 360J 

Acenaphthene 12,000,000 470,000 29,000 120J 

Acetone 20,000,000 780,000 800 17 J 

Fluoranthene 8,200,000 310,000 210,000 26J 

Fluorene 8,200,000 310,000 28,000 lOOJ 

Pyrene 6,100,000 230,000 210,000 210J 

Xylene (Total) 410,000,000 16,000,000 9,000 1.4J 
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Table 7.2.1 
Assemblies G and H - SWMU 24 Organic Detections in Soil by Location (j.lg/kg) 

Depth RBCb RBCb 

024X0006 01 ' Benzo(a)anthracene 7,800 880 80 

Benzo(a)pyrene 565 780 88 400 

Benzo(b )fluoranthene 7,800 880 200 

Chrysene 780,000 88,000 8,000 

Diethylphthalate 160,000,000 78,000,000 23,000 

Fluoranthene 8,200,000 310,000 210,000 

Phenanthrenet 6,100,000 230,000 210,000 

Pyrene 6,100,000 230,000 210,000 

Notes: 

46J 

44J 

56J 

47 J 

58 J 

67 J 

17 J 

67 J 

a Background Reference Concentration (RC) from the Reference Concentrations Technical Memorandum (August 27, 
1996, E/A&H). 

b Industrial and residential RBCs from the Risk-Based Concentration Table (April 12, 1999, USEPA Region m 
RBCMemo). 

c Soil Screening Level (SSL) from the Generic Screening Levels (May 1996, USEPA/OSWER SSL Guidance 
Document, EPA/5401R-95/128). 

DNE Does not exist. 
RC value does not exist or RBC value does not apply to subsurface soil. 

J Contaminant detected in concentrations less than the method reporting limit; value estimated. 
t Pyrene used as a surrogate. 
Bold indicates samples that exceed any of the standard reference values. 

As indicated in Table 7.2.1, 18 contaminants were detected in SWMU 24 soil samples, of which 

one (tetrachloroethene) exceeded its soil-to-groundwater SSL (3 ,ug/kg) in sample 024SOO0301 2 

(7.7 ,ug/kg). No COPCs were identified because no samples exceeded both their RCs and 3 

residential or industrial RBCs. 4 
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Table 7.2.2 
Assemblies G and H - SWMU 24 Petroleum Hydrocarbon Detections in SoD by Location (mg/kg) 

024Xoool 94' 

024X0002 04' 

024X0003 04' 

024XOOO4 04' 

024X0005 04' 

024X0006 04' 

Notes: 
DRO = Diesel range organics 
mg/kg = milligrams per kilogram 
TPH = Total petroleum hydrocarbons. 

TPH-DRO 

TPH 

TPH-DRO 

TPH 

TPH-DRO 

TPH 

TPH-DRO 

TPH 

TPH-DRO 

TPH 

TPH 

TDEC TPH cleanup level ranges from 100 mglkg to 1,000 mglkg. 
Bold indicates samples that exceed the TDEC cleanup level of 100 mg/kg. 
Bold/Italics indicate samples that exceed either the 500 or 1,000 mg/kg TDEC cleanup level. 
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Because no RBC values exist for TPH or TPH-GRO/DRO, TDEC soil-cleanup values were used 

for comparison. TDEC has established three cleanup concentrations for TPH - these are 2 

100 mg/kg, 500 mg/kg, and 1,000 mg/kg - depending on the soil permeability. Initially, the 3 

TDEC cleanup level of 500 mg/kg for total TPH in nondrinking water aquifers (Le., the upper 4 

alluvium), with soil permeabilities between 10-4 and 10-6 centimeters per second (cm/sec) 5 

(TDEC, 1997), was compared to total TPH concentrations in surface and subsurface soil. This 6 

cleanup level was chosen because 1.84E-6 em/sec, a value representing the average soil 7 

permeability from 20 samples across the base, was used as the default for sites lacking 8 

permeability data (Appendix B); however, as requested by the PWD Env. Div., TPH detections 9 

in soil from 0 to 5 feet deep that exceed the TDEC cleanup level of 100 mg/kg will be designated 10 

for removal. As shown in Table 7.2.2, 11 SWMU 24 sample detections exceeded the most 11 

conservative TDEC soil-cleanup value (100 mg/kg). Four sample values exceeded the 12 

NSAMid-South estimated TDEC cleanup values of500mg/kg and 1,OOOmglkg. Future sampling 13 

at SWMU 24 should include permeability analysis to confirm the appropriate TDEC cleanup level 14 

below a 5-foot depth. 15 

• Total petroleum hydrocarbons (TPH)exceeded the TDEC cleanup value of 100 mg/kg in 16 

samples 024S000101 (330 mg/kg), 024S000301 (480 mg/kg), 024S000401 (170 mg/kg), 17 

024S000404 (190 mg/kg), 024S000504 (180 mg/kg), and 024S000604 (420 mg/kg). 18 

• TPH exceeded the TDEC cleanup values of 500 and 1,000 mg/kg in samples 024S000201 19 

(2,900 mg/kg), 024S000204 (1,100 mg/kg), and 024S0OO501 (790 mg/kg). 20 

• TPH-DRO exceeded the 100 mg/kg and 500 mg/kg standards in samples 024S0OO301 21 

(120 mg/kg) and 024SOO0201 (990 mg/kg). 22 
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Inorganics in Soil 

Inorganic soil data for SWMU 24 samples are presented in Table 7.2.3. 

Table 7.2.3 
Assemblies G and H - SWMU 24 Inorganic Detections in Soil by Location (mg/kg) 

Depth RBCb 

024XOOOI 04' Arsenic (As) 20.3 1 8 

Barium (Ba) 265 82 104 

Beryllium (Be) 1.00 3 0.461 

Chromium (Cr) 28.3 2 9.8J 

Cobalt (Co) 14.4 ONE 6.6 

Copper (Cu) 32.5 ONE 16.4 

Lead (Pb) 19.8 ONE 91 

Mercury (Hg) 0.18 ONE 0.03 
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Table 7.2.3 
Assemblies G and H - SWMU 24 Inorganic Detections in Soil by Location (mglkg) 

Depth RBCb RBCb 

Location (in feet) Constituent Rca Industrial Residential SSL" Result 

024XOOOI 04' 

(continued) 

024XOOO2 04' 

Nickel (Ni) 

Vanadium (V) 

Zinc (Zn) 

Arsenic (As) 

Barium (Da) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Lead (Pb) 

Mercury (Hg) 

Nickel (Ni) 

Selenium (Se) 

Vanadium (V) 

Zinc (Zn) 

43.7 

109 

20.3 

265 

28.3 

14.4 

32.5 

19.8 

0.18 

43.7 

109 

7-24 

7 

300 

620 

1 

82 

2 

ONE 

ONE 

ONE 

ONE 

7 

0.3 

300 

620 

17.8 

20.6 

48.3 ] 

8.3 

124 

10.5J 

7.7 

16.7 

1O.9J 

0.02 J 

18.9J 

0.52J 

20.7 

48.11 
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Table 7.2.3 
Assemblies G and H - SWMU 24 Inorganic Detections in SoU by Location (mglkg) 

Depth RBCb 

04' Arsenic (As) 20.3 1 6.9 

Barium (Ba) 265 82 113 

Beryllium (Be) 1.00 3 0.43 J 

Chromium (Cr) 28.3 2 10.2J 

Cobalt (Co) 14.4 ONE 7.6 

Copper (Cu) 32.5 ONE 14.8 J 

Lead (Pb) 19.8 ONE 9J 

Mercury (Hg) 0.18 ONE 0.03 

Nickel (Ni) 7 17.8 

Vanadium 01) 43.7 300 21.3 

Zinc (Zn) 109 620 45.8J 
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Table 7.2.3 
Assemblies G and H - SWMU 24 Inorganic Detections in Soil by Location (mglkg) 

Depth RBCb 

024XOOO4 04' Arsenic (As) 20.3 1 

Barium (Da) 265 82 

Chromium (Cr) 28.3 2 

Cobalt (Co) 14.4 DNE 

Copper (Cu) 32.5 DNE 

Lead (Pb) 19.8 DNE 

Mercury (Hg) 0.18 DNE 

Nickel (Ni) 7 

Selenium (Se) 0.3 

Vanadium (V) 43.7 300 

Zinc (Zn) 109 620 
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9J 

6.8 

14 

9.11 
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0.63J 
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Table 7.2.3 
Assemblies G and H - SWMU 24 Inorganic Detections in SoU by Location (mg/kg) 

Depth RBCb RBCb 

Industrial 

04' Arsenic (As) 20.3 1 6.9 

Barium (Ba) 265 82 90.6 

Beryllium (Be) 1.00 3 0.431 

Chromium (Cr) 28.3 2 9.6J 

Cobalt (Co) 14.4 ONE 7.4 

Copper (Cu) 32.5 ONE 16.11 

Lead (Pb) 19.8 ONE 9.61 

Mercury (Hg) 0.18 ONE 0.02 

Nickel (Ni) 7 17.5 

Vanadium (V) 43.7 300 20.2 

Zinc (Zn) 109 620 48.31 
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Table 7.2.3 
Assemblies G and H - SWMU 24 Inorganic Detections in Soil by Location (mg/kg) 

024XOOO6 

Notes: 

Depth RBCb 

04' Antimony (Sb) 

Arsenic (As) 

Barium (Ba) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Lead (Pb) 

Mercury (Hg) 

Nickel (Ni) 

Selenium (Se) 

Vanadium (V) 

Zinc (Zn) 

20.3 

265 

28.3 

14.4 

32.5 

19.8 

0.18 

43.7 

109 

0.3 

1 

82 

2 

ONE 

ONE 

ONE 

ONE 

7 

0.3 

300 

620 

0.63J 

8.1 

133 

9J 

7 

14.1 

9.6J 

0.02J 

18J 

0.63J 

18.6 

46.9 J 

a Background Reference Concentration (RC) from the Reference Concentrations Technical Memorandum 
(August 27,1996, E/A&H). 

b Industrial and residential RBCs from the Risk-Based Concentration Table (April 12, 1999, USEPA Region m 
RBCMemo). 

c = Soil Screening Level (SSL) from the Generic Screening Levels (May 1996, USEPA/OSWER SSL Guidance 
Document, EPAl5401R-95/128). 

d Lead soil-cleanup value, as established by USEPA/OSWER directive #9355.4-12, substituted for RBC. 
DNE = Does not exist. 

= RC values does not exist or RBC value does not apply to subsurface soil. 
J Constituent detected at concentrations less than the method reporting limit; value estimated. 
Bold indicates samples that exceed any of the standard reference values. 
Bold/Italics indicate samples that were included in the PRE. 
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As presented in Table 7.2.3, 15 inorganics were detected at SWMU 24. The only COPC 

identified was arsenic, which exceeded its RC, its residential and industrial RBC, and its 2 

soil-to-groundwater SSL in two samples. Six inorganics exceeded their soil-to-groundwater SSLs. 3 

Two exceeded their RCs, one exceeded its residential RBC, and one exceeded its industrial RBC. 4 

• Arsenic was identified as a COPC because it exceeded its surface-soil RC (14.6 mg/kg), 5 

industrial RBC (3.8 mg/kg), residential RBC (0.43 mg/kg), and soil-to-groundwater SSL 6 

(1 mg/kg) in samples 024S000201 (17.1 mg/kg) and 024S000601 (16.5 mg/kg). 7 

• Antimony exceeded its soil-to-groundwater SSL (0.3 mg/kg) in four samples: 024S000201 8 

(0.48 mg/kg), 024S000401 (0.49 mg/kg), 024S000601 (0.58 mg/kg), and 024S000604 9 

(0.63 mg/kg). 10 

• Barium exceeded its soil-to-groundwater SSL (82 mg/kg) in all surface and subsurface-soil 11 

samples except 024S000401 and 024S000501. 12 

• Chromium and nickel exceeded their soil-to-groundwater SSLs (2 mg/kg and 7 mg/kg, 13 

respectively) in all surface and subsurface-soil samples. 14 

• Selenium exceeded its soil-to-groundwater SSL (0.3 mg/kg) in six soil samples: 15 

024S000101 (0.43 mg/kg), 024S000204 (0.52 mg/kg), 024S000301 (0.54 mg/kg) , 16 

024S000404 (0.63 mg/kg), 024S000601 (0.53 mg/kg), and 024S000604 (0.63 mg/kg). 17 

• Lead exceeded its RC (26.0 mg/kg) in two samples: 024S000101 (35.8 mg/kg) and 18 

024S000201 (61.2 mg/kg). 19 
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7.2.4 Preliminary Risk Evaluation 

In accordance with Guidance on Preliminary Risk Evaluations for the Purpose of Reaching a 2 

Finding of Suitability to Lease (USEPA Region IV memorandum, November 1994), a PRE was 3 

conducted for SWMU 24 using data from surface-soil samples collected during the CSI 4 

(Table 7.2.4). All non-carcinogen RBC values are shown as adjusted screening RBCs where the 5 

value from the USEPA Risk-Based Concentration Table (April i999) is multiplied by 0.1. Arsenic 6 

was identified as a COPC because it exceeded both its RC and its RBCs. Arsenic's HQ and excess 7 

cancer risk were calculated because arsenic can significantly contribute to both HI and cancer risk. 8 

The non-carcinogen arsenic RBC values of 610 mg/kg (industrial) and 23 mg/kg (residential) were 9 

used to calculate the HQ, while the carcinogen arsenic RBC values of 3.8 mg/kg (industrial) and 10 

0.43 mg/kg (residential) were used for the excess cancer risk. For more information on 11 

calculation of HQ and cancer risk, refer to Section 5. 12 

Notes: 
RBC = 

RC = 
N = 
C = 
NA = 
ILCR = 

Maximum 
Reported 

Table 7.2.4 
SWMU24 

PreUminary Risk Evaluation 

Residential 

Hazard 

Industrial 

Hazard 

Risk-based concentration from USEPA Region III April 1999 RBC Table; in accordance with USEPA 
Region IV Supplemental Guidance to RAGS Bulletin 1, non-carcinogen RBCs were conservatively 
adjusted to reflect a hazard quotient of 0.1. 
Reference concentration 
Non-carcinogen 
Carcinogen 
Not applicable 
Incremental lifetime (excess) cancer risk 
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The ill for the industrial and residential scenarios are both less than the risk threshold of 1. The 1 

excess cancer risk for both scenarios is less than the 1E-4 risk threshold for arsenic. 2 

PRE Conclusions 3 

The following conclusions are based on PRE data for surface soil: 4 

Residential Land Use 5 

• Carcinogens: Arsenic was the only constituent examined for cancer risk. The excess 6 

cancer risk was estimated to be 3.97E-5, which is less than the risk threshold of 1E-4for 7 

arsenic, and indicates suitability for residential land use in accordance with the 8 

USEPA Risk Management Policy 1988 memorandum regarding cleanup goals for arsenic. 9 

10 

• Non-carcinogens: Arsenic was the only constituent examined in the PRE. The cumulative 11 

residential ill was estimated to be approximately 0.74, which is less than the risk threshold 12 

of 1 and indicates suitability for residential land use in accordance with the 13 

USEPA Region IV November 1994 memorandum. 14 

15 

Industrial Land Use 16 

• Carcinogens: The excess cancer risk for arsenic was determined to be 4.5E-6, which is 17 

less than the risk threshold of 1E-4 for arsenic, and indicates suitability for industrial land 18 

use in accordance with the USEPA Risk Management Policy 1988 memorandum regarding 19 

cleanup goals for arsenic. 20 

21 

• Non-carcinogens: Arsenic was the only constituent examined in the PRE. The cumulative 22 

industrial ill was estimated to be approximately 0.03, which is less than the risk threshold 23 

of 1, and indicates suitability for industrial land use in accordance with the 24 

USEPA Region IV November 1994 memorandum. 25 
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7.2.5 Fate and Transport 

Evaluation of contaminant fate and transport for Assemblies G and H is discussed in Section 6.2. 2 

This section applies that approach to contaminants detected at SWMU 24. Transport processes 3 

for contaminants other than those designated as COPCs are also discussed if they occur in multiple 4 

environmental media or have the potential to migrate to other media. 5 

6 

Potential migration pathways for contaminants at SWMU 24 include leaching from soil to 7 

groundwater. Soil-to-sediment transport was not examined because the area is fully paved, greatly 8 

minimizing the possibility of contaminant transport through this medium. Surface-soil analytical 9 

data indicate that no VOCs exceeded soil-to-air SSLs, and thus the soil-to-air cross-media transport 10 

process is not discussed. 11 

12 

Arsenic is the only COPC detected at SWMU 24, but some contaminants and naturally occurring 13 

constituents exceeded their soil-to-groundwater SSLs: 14 

15 

• The VOC tetrachloroethene exceeded its soil-to-groundwater SSL at one location. 16 

17 

• The inorganics antimony, arsenic, barium, chromium, nickel, and selenium exceeded their 18 

soil-to-groundwater SSLs. However, only arsenic also exceeded its background RC 19 

(at locations 024000201 and 024000601). Barium exceeded its SSL at every sample 20 

location, but did not exceed its background RC. 21 

22 

Soil-to-Groundwater Cross-Media Transport 23 

The VOC tetrachloroethene and the inorganic arsenic are the SWMU 24 contaminants that exhibit 24 

the potential for soil-to-groundwater transport, based on comparison of soil concentrations to the 25 

groundwater-protection soil-screening criteria. 26 

27 

7-32 



Confirmatory Sampling Investigation Report 
Assemblies G and H - SWMUs 23, 24, 41. 43, 47, 48, 49, and 61 

NSA Mid-South - Millington, Tennessee 
Revision: 1; August 13, 1999 

Tetrachloroethene was detected at only one soil-sample location, where it exceeded its 

soil-to-groundwater SSL. The potential exists for leaching to underlying groundwater; however, 2 

since tetrachloroethene was detected in only one of six locations, widespread impact to 3 

groundwater is not expected. 4 

5 

Arsenic was detected in two surface-soil samples where it exceeded its SSL and RC. No 6 

groundwater results for inorganics are available at this time for SWMU 24. Arsenic is not 7 

considered a soil-to-groundwater migration concern; however, the potential exists for leaching to 8 

groundwater based on the SSL and RC exceedances. 9 

10 

7.2.6 Conclusions and Recommendations 11 

Based on the data from this investigation, the following conclusions and recommendations are 12 

presented: 13 

14 

Conclusions 15 

• SWMU 24 requires further action because TPH in concentrations exceed all three TDEC 16 

cleanup values. 17 

18 

• Tetrachloroethene detected in surface soil (0 to 1 foot) exceeded its soil-to-groundwater 19 

• 

SSL. 20 

21 

TPH and TPH-DRO were detected in surface and subsurface soil. Of these: 22 

23 

TPH was detected in one surface-soil sample (024S000201) at a concentration of 24 

2,900 mg/kg and in one subsurface-soil sample (024S000204) at a concentration of 25 

1,100 mg/kg, both of which exceed the TDEC soil-cleanup level of 1,000 mg/kg. 26 

27 
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• 

• 

TPH was detected in one surface-soil sample (024S000501) at a concentration of 1 

790 mg/kg, and TPH-DRO was detected in one surface-soil sample (024S000201) at 2 

a concentration of 990 mg/kg. Both exceed the TDEC soil-cleanup level of 3 

500 mg/kg. 4 

5 

TPH was detected in three surface-soil samples (024S000101, 024S000301, and 6 

024S000401) at concentrations of 330 mg/kg, 480 mg/kg, and 170 mg/kg, 7 

respectively, exceeding the TDEC soil-cleanup level of 100 mg/kg. 8 

9 

TPH was detected in three subsurface-soil samples (024S000404, 024S000504, and 10 

024S000604) at concentrations of 190 mg/kg, 180 mg/kg, and 420 mg/kg, 11 

respectively, exceeding the TDEC soil-cleanup level of 100 mg/kg. 12 

13 

Fifteen metals were detected in surface soil at SWMU 24. Of these: 14 

15 

Arsenic exceeded its RC, industrial and residential RBCs, and its SSL in two samples 16 

(024S000201 and 024S000601). 17 

18 

- Barium exceeded its SSL in all soil samples. 19 

20 

A PRE for SWMU 24 determined that: 21 

22 

Non-carcinogenic arsenic does not pose a threat to the residential or industrial 23 

land-use scenarios. 24 

25 

Carcinogenic arsenic does not pose a threat to the residential or industrial land-use 26 

scenarios. 27 
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Based on surface and subsurface-soil results indicating the presence of TPH and PCE in soil, a 2 

full RFI is recommended for SWMU 24. This should include the soil permeability testing to 3 

determine the proper TDEC cleanup level and delineate the vertical and horizontal extent of 4 

TPH contamination, removal of TPH-contaminated soil. Due to the presence of PCE in soil at 5 

concentrations exceeding the SSL, groundwater in the SWMU 24 area should be assessed under 6 

an RFI to determine if a release to groundwater has occurred, and the nature and extent of the 7 

contamination. 8 

9 

10 
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7.3 SWMU 41- Salvage Yard No.2 

SWMU 41 is an approximately 5,700-square-yard asphalt-covered storage yard (Salvage Yard 2 

No.2), designated as a nonhazardous storage area, near the southwest corner of the 3 

NSA Mid-South Southside (Figure 1.1). SWMU 41 is reported to have been in operation since 4 

1944 and, although designated for nonhazardous storage, may have received hazardous material. 5 

During a 1990 inspection, no visual evidence of a release was found (ERC/EDGe, 1990). This 6 

SWMU is reported to have stored scrap metal, derelict equipment (planes, helicopters, etc.), tires, 7 

furniture, and batteries. 8 

SWMU 41 and the surrounding area are characterized by relatively level, low-relief topography. 9 

A flood-control levy exists north of SWMU 41; therefore, flooding in Big Creek Drainage Canal 10 

would affect SWMU 41 before it would impact areas north of the levy. The SWMU 41 area was 11 

covered with gravel until the early 1980s and has since been capped with asphalt. Surface water 12 

flows south into Big Creek Drainage Canal. 13 

The regional and local hydrogeology are described in Sections 2.11 and 2.12 of the 14 

Comprehensive RFI Work Plan (E/ A&H, October 1994). Site-specific geologic and hydrogeologic 15 

information and references are in Section 2 of this report and in Section 2.0 of the 16 

Assemblies G and H CSI Work Plan (EnSafe, December 1997). Because soil and groundwater 17 

samples were collected by pushing DPT sampling tools to a predetermined depth without lithologic 18 

characterization, no additional site-specific lithologic information was collected during this 19 

investigation. 20 

7.3.1 Previous Sampling Activities 21 

No previous sampling was known to have been conducted at SWMU 41 prior to this CSI. A 22 

May 1998 report indicates that radioactivity at SWMU 41 (referred to as "Facility 885") exceeded 23 

background radiation levels and recommended remediation of affected areas (General Radioactive 24 
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Material (G-RAM) Radiological Survey Report for Facilities at Naval Support Activity 1 

Memphis, TN; May 18, 1998) 2 

7.3.2 Field Investigation 3 

The primary objective of the field investigation was to detennine whether a release had occurred 4 

at SWMU 41. All samples were collected and processed according to Section 4 of the 5 

Comprehensive RFI Work Plan (E/ A&H, October 1994). 6 

Soil 7 

The soil investigation consisted of Geoprobe sampling at four sample locations, as outlined in 8 

Section 4.4.4.3 of the Comprehensive RFIWorkPlan (E/A&H, October 1994). Soil samples were 9 

collected and submitted for laboratory analysis from the surface to about 1 foot deep 10 

(Figure 7.3.1). These samples were used to assess risk associated with any surface contaminants 11 

and to inspect for any surface spills. The four soil samples (041S000401, 041S000701, 12 

041S001101, 041S001201) underwent FSA for risk assessment. All soil samples were analyzed 13 

at Savannah Analytical Laboratory in Savannah, Georgia. 14 

Groundwater 15 

Groundwater samples were collected to determine if material that may have been stored on the 16 

gravel before the area was covered with asphalt could have affected groundwater. Samples were 17 

collected from the deep alluvium (DA) at four sample locations (041 XOOO 1 , 041X0003, 18 

041XOOO6, and 041X0009). Four additional samples were collected from the upper alluvium 19 

(UA) at different sample locations (041XOO02, 041X0005, 041X0008, and 041XOO10). 20 

Geoprobe samples were collected for offsite laboratory VOC analysis because VOCs are an 21 

indicator of petroleum and solvents (common contaminants at NSA Mid-South) and because of 22 

the small sample volume required. The Geoprobe penetrated to a refusal depth of about 50 feet 23 
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through the UA and into sand and gravel in the DA, based on previous work at other SWMUs. 1 

All groundwater samples were analyzed at Savannah Analytical Laboratory in Savannah, Georgia. 2 

7.3.3 Confirmatory Sampling Results 3 

Tables and figures in this section present the analytical results for all CSI soil and groundwater 4 

samples. Values for organic analyses of soil are compared to corresponding RBCs for each 5 

compound for both residential and industrial scenarios, as published in the USEPA Region III 6 

April 1999, RBC Table (April 12, 1999). Inorganic results are compared to RCs from 7 

NSA Mid-South, residential and industrial RBCs, and SSLs. SSLs were taken from 8 

EPA15401R-951128 (May 1996). Groundwater results are compared to tap-water RBCs from the 9 

USEPA Region ill tables, and MCLs published in the Drinking Water Regulations and Health 10 

Advisories Table (USEPA, October 1996). 11 

Organics in Soil 12 

Organic and TPH soil data for SWMU 41 samples are presented in Tables 7.3.1 and 7.3.2, 13 

respectively. 

Table 7.3.1 
Assemblies G and H - SWMU 41 Organic Detections in SoU by Location (j.tgIkg) 

Depth RBCb RBCb 
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Table 7.3.1 
Assemblies G and H - SWMU 41 Organic Detections in Soil by Location (}.tglkg) 

Depth RBCb RBCb 

041 XOO 11 01' 4,4'~DDD 24,000 2,700 800 

4,4'~DDE 17,000 1,900 3,000 

4,4'~DDT 17,000 1,900 2,000 

Aroclor~ 1260+ 2,900 320 1,000 

Dieldrin· 262 360 40 0.2 

EndosuIfan I 1,200,000 47,000 900 

Pyrene 6,100,000 230,000 210,000 

bis(2~Ethylhexyl)phthaJate 410,000 46,000 180,000 
(BEHP) 

gamma~BHC (Lindane) 4,400 490 0.5 

742 

17 J 

70 

110 

200 

4.SJ 

1.2 J 

68J 

78J 

0.38J 
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Table 7.3.1 
Assemblies G and H - SWMU 41 Organic Detections in Soil by Location (JJ.g/kg) 

Depth RBCb RBCb 

Notes: 
a = Background Reference Concentration (RC) from the Reference Concentrations Technical Memorandum 

(August27. 1996. E/A&H). 
b Industrial and residential RBCs from the Risk-Based Concentration Table (April 12, 1999, USEPA Region ill 

RBCMemo). 
c = Soil Screening Level (SSL) from the Generic Screening Levels (May 1996. USEPAlOSWER SSL Guidance 

Document. EPAl540/R-951128). 
* Reference concentration for dieldrin determined from base-wide background sampling and screening (Surface Soil 

(0 to 1 foot) Background Dieldrin Concentrations at NSA Memphis. June 3. 1997 Tech Memo). 
+ A preliminary remediation goal of 1 mglkg has been set for PCBs based on Guidance on Remedial Actions for 

Superfund Sites with PCB Contamination (USEPA. 1990) and on EPA efforts to manage PCB contamination. 
DNE = Does not exist. 

RC values does not exist. 
J = Contaminant detected in concentrations less than the method reporting limit; value estimated. 
t Pyrene used as a surrogate. 
:/: 2,4-dichlorophenoxyacetic acid was used as a surrogate based on toxicological similarity (Dreisbach. 1987). 
Bold indicates samples that exceed any of the standard reference values. 
Bold/Italics indicate samples that were considered in the PRE. 

Table 7.3.2 
Assemblies G and H - SWMU 41 Petroleum Hydrocarbon Detections in SoD by Location (mg/kg) 

041XOOO7 01' 

041XOO12 01' 

Notes: 
DRO == Diesel range organics 
mglkg == milligrams per kilogram 
TPH == Total petroleum hydrocarbons. 
TDEC TPH cleanup level ranges from 100 mglkg to 1.000 mg/kg. 

TPH-DRO 

TPH 

TPH-DRO 

TPH 

Bold indicates samples that exceed any of the standard reference values. 
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As indicated in Table 7.3.1, 13 contaminants in all were detected in SWMU 41 soil samples. Of 1 

these 13, one exceeded its residential RBC in two samples and was retained as a COPC. 2 

Two exceeded their soil-to-groundwater SSLs. 3 

• Aroclor-1260 exceeded its residential RBC (320 tlg/kg) in two soil samples: 041X000701 4 

(1,200 tlg/kg) and 041XOO1201 (710 tlg/kg). 5 

• Benzo(a)anthracene exceeded its soil-to-groundwater SSL (SO tlg/kg) in sample 6 

041X001201 (160 tlg/kg). 7 

• Dieldrin exceeded its soil-to-groundwater SSL (0.2 tlglkg) in four soil samples: 8 

041X000401 (0.67 tlglkg) , 041XOOO701 (17 tlglkg) , 041XOOll01 (4.S tlg/kg) , and 9 

041XOO1201 (12 tlglkg) 10 

Although the SSL for dieldrin is exceeded in the surface-soil samples from locations 041X000401, 11 

041X000701, 041XOOll01, and041X001201, the concentration detected at SWMU 41 is less than 12 

the 262 tlg/kg RC for dieldrin at NSA Mid-South. 13 

Because no RBC values exist for TPH or TPH-GRO/DRO, TDEC soil-cleanup values were used 14 

for comparison. TDEC has established three cleanup concentrations for TPH - these are 15 

100 mg/kg, 500 mglkg, and 1,000 mg/kg - depending on the soil permeability. Initially, the 16 

TDEC cleanup level of 500 mg/kg for total TPH in nondrinking water aquifers (Le., the upper 17 

alluvium), with soil permeabilities between 10-4 and 10-6 centimeters per second (cm/sec) 18 

(TDEC,1997), was compared to total TPH concentrations in surface and subsurface soil. This 19 

cleanup level was chosen because l.S4E-6 cm/sec, a value representing the average soil 20 

permeability from 20 samples across the base, was used as the default for sites lacking 21 

permeability data (Appendix B); however, as requested by the PWD Env. Div., TPH detections 22 
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in soil from 0 to 5 feet deep that exceed the TDEC cleanup level of 100 mg/kg will be designated 1 

for removal. As shown in Table 7.3.2, one SWMU 41 sample (041X001201) detection exceeded 2 

the TDEC soil-cleanup value of 100 mg/kg. 3 

Inorganics in Soil 4 

Inorganic soil data for SWMU 41 samples are presented in Table 7.3.3. s 

Table 7.3.3 
Assemblies G and H - SWMU 41 Inorganic Detections in Soil by Location (mg/kg) 

Depth 
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Table 7.3.3 
Assemblies G and H - SWMU 41 Inorganic Detections in Soil by Location (mg/kg) 

Depth 

Mercury (Hg) 

Nickel (Ni) 

Silver (Ag) 

Vanadium (V) 

Zinc (Zn) 

0.46 

20.6 

2.05 

45.1 

98 
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4,100 

1,000 

1,400 
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ONE 

160 

39 

55 

2,300 

ONE 

7 

2 

300 

620 

0.32 
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0.26J 

19 

379J 
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Table 7.3.3 
Assemblies G and H - SWMU 41 Inorganic Detections in Soil by Location (mg/kg) 

Depth 
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Notes: 
a 

b 

c = 

d = 
DNE = 

= 

Table 7.3.3 
Assemblies G and H - SWMU 41 Inorganic Detections in SoU by Location (mg/kg) 

Depth 

Background Reference Concentration (RC) from the Reference Concentrations Technical Memorandum 
(August 27,1996, E/A&H). 
Industrial and residential RBCs from the Risk-Based Concentration Table (April 12, 1999, USEPA Region m 
RBCMemo). 
Soil Screening Level (SSL) from the Generic Screening Levels (May 1996, USEPAIOSWER SSL Guidance 
Document, EPN5401R-95/128). 
Lead soil-cleanup value, as established by USEPAIOSWER directive #9355.4-12, substituted for RBC. 
Does not exist. 
RC value does not exist. 

J Constituent detected in concentrations less than the method reporting limit; value estimated. 
Bold indicates samples that exceed any of the standard reference values. 
Boltl/ltalics indicate samples that were considered in the PRE. 
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As presented in Table 7.3.3, three of 15 inorganics detected at SWMU 41 (cadmium, chromium, 1 

and copper) exceeded both their RC and residential or industrial RBCs, and were retained as 2 

COPCs. Five inorganics exceeded their RCs, one exceeded its industrial RBC, four exceeded 3 

their residential RBCs, and six exceeded their soil-to-groundwater SSLs. 4 

• Cadmium exceeded its surface-soil RC (1.54 mg/kg), residential RBC (3.9 mg/kg), and soil- 5 

to-groundwater SSL (0.4 mg/kg) in samples 041X000701 (8.5 mg/kg) , 041XOOl101 6 

(25.1 mg/kg), and 041X001201 (53 mg/kg). It exceeded only its soil-to-groundwater SSL 7 

in sample 041X000401 (0.53 mg/kg). 8 

• Chromium exceeded its surface-soil RC (24.0 mg/kg), residential RBC (23 mg/kg), and soil- 9 

to-groundwater SSL (2 mg/kg) in samples 041XOOl101 (57.4 mg/kg) and 041X001201 10 

(55.2 mg/kg). It exceeded only its soil-to-groundwater SSL in samples 041X000401 11 
't 

(11 mg/kg) and 041X000701 (18.7 mg/kg). 12 

• Copper exceeded its surface-soil RC (24.2 mg/kg) in three samples (041X000701 13 

[74.9 mg/kg], 041XOOl101 [483 mg/kg], and 041X001201 [145 mg/kg]) and residential 14 

RBC (310 mg/kg) in sample 041XOOl101 (483 mg/kg). 15 

• Lead and zinc exceeded their surface-soil RCs in samples 041X000701, 041XOOllOl, and 16 

041X001201. 17 

• Arsenic exceeded its industrial RBC (3.8 mg/kg), residential RBC (0.43 mg/kg), and soil-to- 18 

groundwater SSL (l mg/kg) in samples 041X000401 (4.7 mg/kg), 041X000701 (7.3 mg/kg), 19 

041XOOllOI (4.6 mg/kg), and 041X001201 (4.4 mg/kg). 20 

• Nickel exceeded only its soil-to-groundwater SSL (7 mg/kg) in all samples. 21 
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• Barium exceeded its soil-to-groundwater SSL (82 mg/kg) in 041X000401 and 041X000701. 

• Selenium exceeded its soil-to-groundwater SSL (0.3 mg/kg) in sample 041X001201 2 

(0.61 mg/kg). 

Groundwater Investigation 

The groundwater VOC data for SWMU 41 are presented in Table 7.3.4. 

Table 7.3.4 
Assemblies G and H - SWMU 41 Detections in Groundwater by Location (J.tg/L) 

Notes: 
a = Tap-water RBC from the April 1999 Risk-Based Concentration Table (April 1999, USEPA Region m RBC Memo). 
b = MCL from USEPA National Primary Drinking Water Standards (October 1996, USEPA Office of Water, Drinking 

Water Regulations and Health Advisories). 
UA = Upper alluvium 
BoldlItalics indicate sample exceeds both the RBC and MCL. 

3 

4 

5 

As shown in Table 7.3.4, only one VOC (l,2-dichloroethane) exceeded its tap-water RBC 6 

(0.12 jJ.g/L) and MCL (5 jJ.g/L) in groundwater sample 0410000827 (59 jJ.g/L). 7 

7.3.4 Preliminary Risk Evaluation 8 

In accordance with Guidance on Preliminary Risk Evaluations for the Purpose of Reaching a 9 

Finding of Suitability to Lease (USEPA Region IV memorandum, November 1994), a PRE was 10 

conducted for SWMU 41 using data from surface-soil and groundwater samples collected during 11 

the CSI. All non-carcinogenic RBC values are shown as adjusted screening RBCs where the value 12 

from the USEPA Risk-Based Concentration Table (April 1999) is multiplied by 0.1. For 13 

more information on the calculation of the HQ and cancer risk, refer to Section 5. Aroclor-1260, 14 
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cadmium, chromium, and copper were identified as COPCS in surface soil at SWMU 41. 

1,2-dichloroethane was identified as a COPC in groundwater at SWMU 41. Table 7.3.5 is the 2 

calculation of the HQ for non-carcinogen COPCs and the calculation of the excess cancer risk for 3 

carcinogenic COPCs. 

Maximum 
Reported 

Table 7.3.5 
SWMU41 

Preliminary Risk Evaluation 

Residential 

Hazard 
Chemical Concentration Units RC RBC Quotient ILCR 

Soil Results: 

Cadmiqrn. 53 mglkg 1.54 3.9 N 14 NA 

Copper 483 mglkg 24.2 310N 1.56 NA 

Notes: 

Industrial 

Hazard 
RBC Quotient ILCR 

100 N 0.53 NA 

8200N 0.059 NA 

RBC = Risk-based concentration from USEPA Region III April 1999 RBC Table; in accordance with USEPA 
Region IV Supplemental Guidance to RAGS Bulletin 1, non-carcinogen RBCs above were conservatively 
adjusted to reflect a hazard quotient of 0.1; residential RBCs were divided by 0.25 to calculate RBCs 

RC = 
N = 
C = 
NA = 
ILCR = 

for nonresidential (industrial) groundwater in accordance with USEPA Region IV PRE Guidance. 
Reference concentration 
Non-carcinogen 
Carcinogen 
Not applicable 
Incremental lifetime (excess) cancer risk 
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PRE Conclusions 

Based on the information gathered during the investigation, the following conclusions have been 2 

reached based on a PRE performed on data from surface soil and fluvial deposits groundwater: 3 

Residential Land Use 4 

• Carcinogens: The excess cancer risk for the residential scenario was estimated to be 5 

4.9E-4, which is greater than the risk threshold value of 1E-4. Because the estimated 6 

value is greater than the acceptable cancer risk value, this property is currently considered 7 

to be unsuitable for residential land use, as established in the USEPA Region IV 8 

November 1994 memorandum. 9 

• Non-carcinogens: The cumulative residential HI was estimated to be approximately 18, 10 

which is greater than the risk threshold of 1 for a residential land use scenario. Because 11 

the estimated value is greater than the acceptable non-cancer risk value, this property is 12 

currently considered to be unsuitable for residential land use, as established in the 13 

USEPA Region IV November 1994 memorandum. 14 

Industrial Land Use 15 

• Carcinogens: The excess cancer risk for industrial use of SWMU 41 was determined to 16 

be 1.2E-4, which is greater than the risk threshold of 1E-4. Because the estimated value 17 

is greater than the acceptable cancer risk value, this property is currently considered to be 18 

unsuitable for industrial land use, as established in the USEPA Region IV November 1994 19 

memorandum. 20 

• Non-carcinogens: The cumulative industrial ill was estimated to be approximately 0.68, 21 

which is less than the risk threshold of 1 for an industrial land use scenario. Because the 22 

estimated value is less than the acceptable non-cancer risk value, this property is currently 23 
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considered to be suitable for industrial land use, as established by the USEPA Region IV 1 

November 1994 memorandum. 2 

7.3.5 Fate and Transport 3 

The approach for evaluating the fate and transport of Assemblies G and H contaminants was 4 

discussed in Section 6.2. This section applies that approach to contaminants detected at 5 

SWMU 41. Transport processes for contaminants other than those designated as COPCs are also 6 

discussed if they occur in multiple environmental media or have the potential to migrate to other 7 

media. 8 

Potential migration pathways for contaminants at SWMU 41 include leaching from soil to 9 

groundwater and erosion of surface soil containing sorbed contaminants from the unpaved, 10 

grass-covered areas, fOrming sediments in drainage ways. Surface-soil analytical data indicate that 11 

no VOCs exceeded their respective soil-to-air SSL; therefore, the soil-to-air cross-media transport 12 

process is not discussed. 13 

SWMU 41 had five COPCs, along with four contaminants that exceeded their soil-to-groundwater 14 

SSL. 15 

• Cadmium and Chromium exceeded their soil-to-groundwater SSLs and their RCs. Both 16 

are also designated as COPCs per the PRE. 17 

• Dieldrin and benzo(a)anthracene exceeded their soil-to-groundwater SSLs. 18 

• Copper exceeded its RC and residential RBC in soil; an SSL does not exist for copper. 19 
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• Aroclor-1260 exceeded its residential RBC for soil and was retained as a COPC; an SSL 1 

does not exist for this compound. 2 

• 1,2-dichloroethane exceeded its tap-water RBC and its MCL for groundwater, and was 3 

retained as a COPC. 4 

7.3.5.1 Soil-to-Groundwater Cross-Media Transport 5 

the inorganics cadmium and chromium; the SVOC benzo(a)anthracene; and the pesticide dieldrin 6 

are the SWMU 41 contaminants that exhibit the potential for soil-to-groundwater transport, based 7 

on comparison of soil concentrations to the groundwater-protection soil-screening criteria. 8 

Cadmium exceeded both its SSL and RC in three samples. Chromium exceeded both its SSL and 9 

RC in two samples. No groundwater results are currently available for SWMU 41 inorganics. 10 

Cadmium and chromium are not considered a soil-to-groundwater migration concern because of 11 

their affInity for soil particles and reduced mobility; however, the potential exists for leaching to 12 

groundwater based on the SSL and RC exceedances. 13 

The SVOC benzo(a)anthracene was detected in only one soil-sample location where it exceeded 14 

its SSL. Typical properties of SVOCs limit their mobility in the environment relative to VOCs. 15 

Higher Kac values lead to a lack of mobility in soil, which in tum limits the potential for leaching 16 

to underlying groundwater. 17 

Dieldrin was detected in all four surface-soil sample locations, and exceeded its SSL at all four. 18 

Dieldrin may be attributed to basewide aerial application during the 1950s and 1960s (E/A&H, 19 

June 1997). Dieldrin is not likely to migrate to groundwater because of its low solubility, vapor 20 

p'ressure, and Henry's law constant. Overall, dieldrin is anticipated to be immobile and persistent 21 
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in the environment because of its affInity for binding to soil grains, not readily diffusing into 1 

groundwater. 2 

Although an SSL for the PCB Aroclor-1260 does not exist, it is considered a COPC per the PRE. 3 

Its industrial and residential RBCs were exceeded in soil. The typical fate and transport 4 

characteristics of PCBs include a tendency to sorb to soil particles because of their relatively high 5 

Koc values. Overall, they are anticipated to be immobile and persistent in the environment, not 6 

readily diffusing into groundwater. 7 

The inorganic copper exceeded its background RC at three soil-sampling locations. There is no 8 

established soil-to-groundwater SSL for copper and, like other inorganics, copper is not expected 9 

to be a threat to groundwater. 10 

None.;of the contaminants discussed above were detected in groundwater at SWMU 41. However, 11 

1,2-dichloroethane was detected in one groundwater sample where it exceeded its tap-water RBC 12 

and MCL. 1,2-dichloroethene was not detected in soil at SWMU 41. Advective flow, or the 13 

migration of dissolved constituents with groundwater flow, is the most signifIcant pathway for 14 

movement of contaminants in groundwater. Typical ofVOCs, 1 ,2-dichloroethane has a relatively 15 

high solubility in water (meaning it is more mobile in water than other classes of contaminants), 16 

but it has a greater potential for degradability in groundwater than other classes of contaminants. 17 

7.3.5.2 Soil-to-Sediment Cross-Media Transport 18 

Contaminants detected in surface soil were evaluated to determine their potential for transport by 19 

erosional processes in areas with vegetation. Drainage patterns and topography at SWMU 41 were 20 

also examined to determine whether site features would support contaminant transport. 21 
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Contaminants detected in surface soil consist of SVOCs, pesticides/PCBs, and inorganics. Only 

the pesticide dieldrin and the PCB Aroclor-1260 exceeded their residential RBCs. As described 2 

in Section 6, these classes of contaminants (in relation to VOCs) tend to sorb to soil particles and 3 

are relatively immobile in the environment. 4 

Drainage patterns at SWMU 41 are toward Big Creek Drainage Canal. Vegetation cover between 5 

SWMU 41 and Big Creek Drainage Canal leaves little potential for surface soil to erode and fonn 6 

sediments that can become mobile via surface water; therefore, the soil-to-sediment transport 7 

process is not considered significant at SWMU 41. 8 

7.3.6 Conclusions and Recommendations 9 

Based on the data gathered during this investigation, the following conclusions and 10 

recommendations have been reached: 11 

Conclusions 12 

• SWMU 41 should undergo a full RFI characterization prior to the selection of a land-use 13 

scenario. 14 

• 13 organic compounds were detected in surface soil (0 to 1 foot); however, only the 15 

PCB Aroclor-1260 was detected in two samples at concentrations exceeding the residential 16 

and industrial RBCs. 17 

• TPH was detected in surface soil exceeding the TDEC cleanup level of 100 mg/kg . 18 

• Fifteen metals were detected in surface soil at SWMU 41. Of these, 19 

Cadmium exceeded its RC, residential RBC, and its SSL in three soil samples. 20 
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Chromium exceeded its RC, residential RBC, and its SSL in two soil samples. 

Copper exceeded its RC and residential RBC in one soil sample. 2 

3 

Arsenic, barium, nickel, and selenium exceeded their SSLs in surface-soil samples. 4 

One organic contaminant was detected in fluvial deposits groundwater. 5 

1,2-dichloroethane exceeded its tap-water RBC and MCL in one groundwater 6 

sample. 7 

A PRE was performed for SWMU 41 and determined the following: 8 

Non-carcinogen cadmium poses a threat to the residential land-use scenario with 9 

an ill of 14, but not to the industrial land-use scenario. 10 

Non-carcinogen chromium poses a threat to the residential land-use scenario with 11 

an HI of 2.5, but not to the industrial land-use scenario. 12 

Non-carcinogen copper poses a threat to the residential land-use scenario with an 13 

ill of 1.56, but not to the industrial land-use scenario. 14 

Carcinogen 1 ,2-dichloroethane poses a threat to the residential and industrial 15 

land-use scenarios for groundwater. 16 
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Recommendations 

Based on surface-soil and groundwater results, full RFI characterization is recommended for 2 

SWMU 41. 3 
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7.4 SWMU 43 - Former Hazardous Waste Accumulation Point 

SWMU 43 is a former hazardous waste accumulation point along the west side of former 2 

Building S-176 on the NSA Mid-South Southside (Figure 1.1). Building S-176 was demolished 3 

on January 28, 1986, and the area is now covered with gravel and used for parking or storage. 4 

The hazardous waste accumulation point at Building S-176 is reported to have operated from an 5 

unknown date until 1986. Limited information is available on the past use of SWMU 43 as a 6 

hazardous waste accumulation point. SWMU 43 is reported to have been used to store drummed 7 

waste paint and solvents. During a 1990 inspection, Building S-176 had been demolished and the 8 

accumulation point was no longer in use (ERCIEDGe, 1990). Ina 1951 drawing, Building S-176 9 

was listed as a cement shed, while in a 1970s drawing it was listed as family housing storage. 10 

SWMU 43 and the surrounding area are characterized by relatively level, low-relief topography. 11 

The building foundation appears to have been removed or to have been covered with gravel. 12 

Surrounding areas are covered with gravel or grass. Surface water drains south toward a catch 13 

basin and then flows west to a north-south drainage ditch (SWMU 38), which flows into 14 

Big Creek Drainage Canal. The regional and local hydrogeology are described in Sections 2.11 15 

and 2.12, respectively, of the Comprehensive RFI Work Plan (E/A&H, October 1994). 16 

Site-specific geologic and hydrogeologic information and references are in Section 2 of this report 17 

and in Section 2.0 of the Assemblies G and H CSI Work Plan (EnSafe, December 1997). 18 

7.4.1 Previous Sampling Activities 19 

No previous sampling is known to have been conducted at SWMU 43. 20 

7.4.2 Field Investigation 21 

The primary objective of the field investigation was to determine whether a release had occurred 22 

at SWMU 43. All samples were collected and processed according to Section 4 of the 23 

Comprehensive RFI Work Plan (E/A&H, October 1994). 24 
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Soil 

The soil investigation consisted of hand-auger sampling, using procedures outlined in 2 

Section 4.4.4.3 of the Comprehensive RFI Work Plan (E/A&H, October 1994) at three sampling 3 

locations (043XOOOl, 043XOO02, and 043XOOO3) in and around the fonner hazardous waste 4 

accumulation area (Figure 7.4.1). Location 043XOOOl was selected in a nearby drainage ditch to 5 

detennine whether surface contaminants had migrated via surface runoff. Soil samples were 6 

collected at locations 043X0002 and 043XOOO3 from beneath the gravel surface to 1 foot deep, and 7 

from the 3 to 4-foot depth interval. The upper-interval soil samples were used to assess risk 8 

associated with any surface contaminants, while the lower-interval soil samples were used to 9 

inspect for contaminant migration from a possible release. 10 

Two biased surface-soil samples, collected from the most visibly stained areas, underwent FSA 11 

for risk assessment purposes. The remaining upper-interval soil sample from the ditch and the 12 

three lower-interval samples were analyzed for VOCs, SVOCs, and Appendix IX metals since 13 

these are indicators of the types of materials reportedly stored at the accumulation point. All soil 14 

samples were analyzed at Savannah Analytical Laboratory in Savannah, Georgia. 15 

Groundwater 16 

No groundwater investigation was conducted at SWMU 43 during this CSI. 17 

7.4.3 ConflI'lDatory Sampling Results 18 

Tables and figures in this section present the analytical results for all CSI soil samples. Values 19 

for organic analyses of soil are compared to each compound's corresponding RBC for both 20 

residential and industrial scenarios, and with the SSL for protection 21 
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of groundwater, as published in the USEPA Region III April 1999 RBC Table. Inorganic results 1 

are compared to background RCs from NSA Mid-South, residential and industrial RBCs, and 2 

SSLs. SSLs were taken from EPA15401R-951128 (May 1996). 3 

Organics in Soil 4 

Organic and TPH soil data for SWMU 43 samples are presented in Tables 7.4.1 and 7.4.2, 5 

respectively. 6 

Table 7.4.1 
Assemblies G and H - SWMU 43 Organic Detections in SoU by Location (J.tg/kg) 

Depth RBCb RBCb 
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Table 7.4.1 
AssembUes G and H - SWMU 43 Organic Detections in Soil by Location (J.tg/kg) 

Depth RBCb RBCb 

043XOOOI 04' Diethylphthalate 23,000 

043X0002 04' Diethylphthalate 23,000 
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Table 7.4.1 
Assemblies G and H - SWMU 43 Organic Detections in Soil by Location (pg/kg) 

Depth RBCb RBCb 

a = Background Reference Concentration (RC) from the Reference Concentrations Technical Memorandum 
(August 27,1996, E/A&H). 

b Industrial and residential RBCs from the Risk-Based Concentration Table (April 12, 1999, USEPA Region ill 
RBCMemo). 

c = Soil Screening Level (SSL) from the Generic Screening Levels (May 1996. USEPAIOSWER SSL Guidance 
Document, EP Al5401R-95/128). 

DNE = Does not exist. 
RC value does not exist or RBC values do not apply to subsurface soil. 

J = Contaminant detected at concentrations less than the method reporting limit; value estimated. 
* = Reference concentration for dieldrin determined from base-wide background sampling and screening (Surface Soil 

(0 to I foot) Background Dieldrin Concentrations at NSA Memphis. June 3, 1997 Tech Memo). 
¢- = Value meets but does not exceed reference value. * = Endrin used as a surrogate. 
t = Pyrene used as a surrogate. 
Bold indicates samples that exceed any of the standard reference values. 

As indicated in Table 7.4.1, 26 contaminants in all were detected inSWMU 43 soil samples, 25 of 1 

which were detected in surface soil. Of these 25, one exceeded its residential RBC, and four 2 

exceeded their soil-to-groundwater SSLs. 3 

• Benzo(a)pyrene exceeded its residential RBC (88 ~g/kg) in one soil sample 043S0OO301 4 

(91 ~glkg). 5 

• Dieldrin exceeded its soil-to-groundwater SSL (0.2 ~glkg) in one soil sample 043S000101 6 

(13 ~g/kg). 7 
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• Benzene exceeded its soil-to-groundwater SSL (2 ,ug/kg) in two samples 043S0OO201 

(4 ,ug/kg) and 043S000301 (3.1 ,ug/kg). 2 

• Ethylbenzene exceeded its soil-to-groundwater SSL (0.7 ,ug/kg) in sample 043S000201 3 

(2.3 ,ug/kg). 4 

• Trichloroethene exceeded its soil-to-groundwater SSL (3 ,ug/kg) in sample 043S000301 5 

(5,ug/kg). 6 

Although the SSL for dieldrin is exceeded in the surface-soil sample from location 043X0001, the 7 

concentration detected at SWMU 43 is substantially less than the 262 ,ug/kg RC for surface soil, 8 

less than the 40 ,ug/kg residential RBC, and substantially less than the 360 j.tg/kg industrial RBC. 9 

Table 7.4.2 
Assemblies G and H - SWMU 43 Petroleum Hydrocarbon Detections in Soil by Location (mg/kg) 

043XOOO2 01 ' TPH-DRO 

043XOOO3 01 ' TPH 

TPH -DRO 

Notes: 
DRO = Diesel range organics 
mglkg = milligrams per kilogram 
TPH = Total petroleum hydrocarbons. 
IDEe TPH soil-cleanup level ranges from 100 mglkg to 1,000 mglkg. 
Bold indicates samples that exceed any of the standard reference values. 

7-66 

408 

51 

14 



Confirmatory Sampling Investigation Report 
Assemblies Gand H -SWMUs 23,24,41,43, 47, 48, 49, and 61 

NSA Mid-South - Millington, Tennessee 
Revision: 1,' August 13, 1999 

Because no RBC values exist for TPH or TPH-GRO/DRO, TDEC soil-cleanup values were used 1 

for comparison. TDEC has established three cleanup concentrations for TPH - these are 2 

100 mg/kg, 500 mg/kg, and 1,000 mg/kg - depending on the soil permeability. Initially, the 3 

TDEC cleanup level of 500 mg/kg for total TPH in nondrinking water aquifers (Le., the 4 

upper alluvium), with soil permeabilities between 10-4 and 10-6 centimeters per second (cm/sec) 5 

(TDEC, 1997), was compared to total TPH concentrations in surface and subsurface soil. This 6 

cleanup level was chosen because 1.84E-6 cm/sec, a value representing the average soil 7 

permeability from 20 samples across the base, was used as the default for sites lacking 8 

permeability data (Appendix B); however, as requested by the PWD Env. Div., TPH detections 9 

in soil from 0 to 5 feet deep that exceed the TDEC cleanup level of 100 mg/kg will be designated 10 

for removal. As shown in Table 7.4.2, two 8WMU 43 sample detections exceeded the TDEC 11 

soil-cleanup value of 100 mg/kg. 12 

• TPH-DRO was detected in soil sample 0438000201 at a concentration of 408 mg/kg . 13 

• TPH was detected in soil sample 0438000204 at a concentration of 110 mg/kg . 14 

Inorganics in Soil 15 

Inorganic soil data for 8WMU 43 samples are presented in Table 7.4.3. 16 

Table 7.4.3 
Assemblies G and B - SWMU 43 Inorganic Detections in Soil by Location (mgIkg) 

Depth RBCb RB~ 
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Table 7.4.3 
Assemblies G and H - SWMU 43 Inorganic Detections in Soil by Location (mglkg) 

Depth RBC' RBCb 

043XOOOI 04' Arsenic (As) 20.3 1 

Barium (Ba) 265 82 

Beryllium (Be) 1.00 3 

Chromium (Cr) 28.3 2 

Cobalt (Co) 14.4 DNE 

Copper (Cu) 32.5 DNE 

Lead (Pb) 19.8 DNE 

Mercury (Hg) 0.18 DNE 

Nickel (Ni) 7 

Vanadium (V) 43.7 300 
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Table 7.4.3 
Assemblies G and H - SWMU 43 Inorganic Detections in Soil by Location (mglkg) 

Depth RBCb RBCb 

(in feet) Constituent RC' Industrial Residential SSLc Result 

04' Arsenic (As) 20.3 1 6.6 

Barium (Ba) 265 82 199 

Beryllium (Be) 1.00 3 0.87 

Chromium (Cr) 28.3 2 18.3 

Cobalt (Co) 14.4 DNE 4.41 

Copper (Cu) 32.5 DNE 14.7 

Lead (Pb) 19.8 DNE 7.11 

Mercury (Hg) 0.18 DNE 0.06 

Nickel (Ni) 7 17.8J 

Vanadium (V) 43.7 300 28.2 

Zinc (Zn) 109 620 50.5 1 

04' Arsenic (As) 20.3 1 11.3 

Barium (Ba) 265 82 223 

Beryllium (Be) 1.00 3 0.76 

Cadmium (Cd) 3.24 0.4 O.43J 

Chromium (Cr) 28.3 2 15.1 

Cobalt (Co) 14.4 DNE 8.81 

Copper (Cu) 32.5 DNE 14.1 

Lead (Pb) 19.8 DNE 16.91 
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Table 7.4.3 
Assemblies G and H - SWMU 43 Inorganic Detections in Soil by Location (mglkg) 

Depth RBCb RBCb 

Location (in feet) Constituent Rca Industrial Residential SSLc Result 

043XOOO3 04' Mercury (Hg) 0.18 DNE 0.05 

(continued) Nickel (Ni) 7 24.5 J 

Vanadium (V) 43.7 300 27.4 

Zinc (Zn) 109 620 44.5 J 

Notes: 
a = Background Reference Concentration (RC) from the Reference Concentrations Technical Memorandum 

(August 27,1996, ElA&H). 
b = Industrial and residential RBCs from the Risk-Based Concentration Table (April 12, 1999, USEPA Region m 

RBCMemo). 
c Soil Screening Level (SSL) from the Generic Screening Levels (May 1996, USEP AlOSWER SSL Guidance Document, 

EP Al5401R-951128). 
d == Lead soil-cleanup value, as established by USEPAIOSWER directive #9355.4-12, substituted for RBC. 

= RC value does not exist or RBC values do not apply to subsurface soil. 
DNE Does not exist. 
J Constituent detected at concentrations less than the method reporting limit; value estimated. 
Bold indicates samples that exceed any of the standard reference values. 
Bold/Italics indicate samples that were included in the PRE. 

As presented in Table 7.4.3, three of the 12 inorganics detected in surface soil at SWMU 43 

exceeded their RCs; one exceeded both its RC and residential and industrial RBCs; and four 2 

exceeded their soil-to-groundwater SSLs. 3 

• Arsenic was identified as a COPC because it exceeded its surface-soil RC (14.6 mg/kg), 4 

residential RBC (0.43 mg/kg), industrial RBC (3.8 mg/kg), and SSL (1 mg/kg) in 5 

two surface-soil samples: 043S000101 (32.9 mg/kg) and 043S000301 (15.1 mg/kg) and 6 

exceeded its soil-to-groundwater SSL in all three subsurface-soil samples. 7 

• Lead exceeded its RC (26.0 mg/kg) in two surface-soil samples: 043S000101 (38.4 mg/kg) 8 

and 043S000301 (28.8 mg/kg). 9 

• Cobalt exceeded its RC (16.0 mg/kg) in surface-soil sample 043S000301 (17 mg/kg). 10 
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• Barium, chromium, and nickel exceeded their soil-to-groundwater SSLs in all surface-soil 

samples. 2 

• Arsenic, barium, chromium, and nickel exceeded their soil-to-groundwater SSLs in all 3 

subsurface-soil samples. Cadmium exceeded its soil-to-groundwater SSL in one subsurface- 4 

soil sample. 5 

Groundwater 6 

No groundwater samples were collected at SWMU 43. 7 

7.4.4 Preliminary Risk Evaluation 8 

In accordance with Guidance on Preliminary Risk Evaluations for the Purpose of Reaching a 9 

Finding of Suitability to Lease (USEP A Region IV Memorandum, November 1994), the potential 10 

for a PRE was examined for SWMU 43 using data from surface-soil samples collected during the 11 

CSI (Table 7.4.4). Arsenic was identified as a COPC because it exceeded both its RC and its 12 

RBCs. Arsenic's HQ and excess cancer risk were calculated because arsenic can significantly 13 

contribute to both HI and cancer risk. The non-carcinogen arsenic RBC values of 610 mg/kg 14 

(industrial) and 23 mg/kg (residential) were used to calculate the HQ, while the carcinogen arsenic 15 

RBC values of3.8 mg/kg (industrial) and 0.43 mg/kg (residential) were used for the excess cancer 16 

risk. For more information on calculation of HQ and cancer risk, refer to Section 5. 17 
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Notes: 

Maximum 
Reported 

Table 7.4.4 
SWMU43 

Preliminary Risk Evaluation 
Residential 

Hazard 

Industrial 

Hazard 

RBC = Risk-based concentration from USEPA Region III April 1999 RBC Table; in accordance with USEPA Region IV 
Supplemental Guidance to RAGS Bulletin I, non-carcinogen RBCs above were conservatively adjusted to reflect a 
hazard quotient of 0.1. 

RC Reference concentration 
N Non-carcinogen 
C Carcinogen 
NA Not applicable 
ILCR Incremental lifetime (excess) cancer risk 

PRE Conclusions 

The following conclusions are based on PRE data from surface-soil samples: 

Residential Land Use 

2 

3 

• Carcinogens: Arsenic was the only constituent examined in the PRE for cancer risk. The 4 

excess cancer risk was estimated to be 7. 7E-5, which is less than the risk threshold of 1E-4 5 

for arsenic. Because the estimated value is less than the acceptable cancer risk value, this 6 

property is currently considered to be suitable for residential land use, as established in the 7 

USEPA Region IV November 1994 memorandum. 8 

• Non-carcinogens: The cumulative residential HI was estimated to be approximately 1.4 9 

due to the presence of arsenic, which is greater than the risk threshold of 1 for a residential 10 

land-use scenario. Because the estimated value is greater than the acceptable non-cancer 11 

risk value, this property is currently considered to be unsuitable for residential land use, 12 

as established in the USEPA Region IV November 1994 memorandum. 13 
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• Carcinogens: The excess cancer risk for arsenic was determined to be 8.7E-6, which is 2 

less than the risk threshold of 1E-4 for arsenic as an industrial land use scenario. Because 3 

the estimated value is less than the acceptable cancer risk value, this property is currently 4 

considered to be suitable for industrial land use, as established in the USEP A Region IV 5 

November 1994 memorandum. 6 

• Non-carcinogens: The HI for arsenic at this site was estimated to be 0.05, which is less 7 

than the risk threshold of 1 for an industrial land use scenario. Because the estimated value 8 

is less than the acceptable non-cancer risk value, this property is currently considered to 9 

be suitable for industrial land use, as established by the USEPA Region IV November 1994 10 

memorandum. 11 

7.4.5 Fate and Transport 12 

The approach for evaluating the fate and transport of Assemblies G and H contaminants was 13 

discussed in Section 6.2. This section applies that approach to contaminants detected at 14 

SWMU 43. Transport processes for contaminants other than those designated as COPCs are also 15 

discussed if they occur in multiple environmental media, or have the potential to migrate to other 16 

media. 17 

Potential migration pathways for contaminants at SWMU 43 include leaching from soil to 18 

groundwater and erosion of surface soil containing sorbed contaminants, which forms sediment 19 

in drainage way~. Surface-soil analytical data indicate that no VOCs exceeded soil-to-air SSLs; 20 

therefore, the soil-to-air cross-media transport process is not discussed. 21 

Qiscussion of fate and transport is limited to organics that exceeded their soil-to-groundwater 22 

SSLs, inorganics that exceeded both their SSLs and background RCs, and COPCs as determined 23 
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by the PRE. The inorganics barium, chromium, and nickel exceeded their soil-to-groundwater 1 

SSLs, but are not discussed here because they did not exceed background RCs. 2 

Fate and transport mechanisms are discussed for the following contaminants at SWMU 43: 3 

• Arsenic is identified as a COPC because it exceeded its surface-soil RC, residential RBC, 4 

and industrial RBC in two surface-soil samples. Both non-carcinogenic and carcinogenic 5 

arsenic were identified as COPCs in the PRE. Arsenic also exceeded its SSL in all 6 

surface- and subsurface-soil samples. 7 

• The four organics - benzene, trichloroethene, ethylbenzene, and dieldrin - each exceeded 8 

their soil-to-groundwater SSLs in at least one sampling location. 9 

7.4.5.1 Soil-to-Groundwater Cross-Media Transport 10 

SWMU 43 contaminants that exhibit the potential for soil-to-groundwater transport, based on 11 

comparison of soil concentrations to the groundwater-protection soil-screening criteria, are the 12 

inorganic arsenic; the pesticide dieldrin; and the organics benzene, ethylbenzene, and 13 

trichloroethene. 14 

Arsenic exceeded its SSL, RC, and residential and industrial RBCs in two samples. Arsenic is 15 

not considered a soil-to-groundwater migration concern because of its immobility in soil; however, 16 

the potential exists for leaching to groundwater based on the SSL and RC exceedances. No 17 

groundwater results are currently available for SWMU 43 inorganics. 18 

Dieldrin was detected in one surface-soil sample exceeding its SSL. Dieldrin may be attributed 19 

to basewide aerial application during the 1950s and 1960s (E/A&H, June 1997). The potential 20 

for dieldrin to migrate to groundwater is not likely because of its low solubility, vapor pressure, 21 
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and Henry's law constant. Overall, dieldrin is anticipated to be immobile and persistent in the 1 

environment because of its affInity for binding to soil grains, not readily diffusing into 2 

groundwater. 3 

Benzene, ethylbenzene, and trichloroethene pose the greatest threat for leaching to underlying 4 

groundwater because of the chemical and physical properties of VOCs. VOCs have a limited 5 

tendency to sorb to solids and can be expected to be moderately to highly mobile in the 6 

environment. Although no groundwater samples were collected at SWMU 43, the relatively low 7 

VOC concentrations in soil are not expected to widely impact groundwater. 8 

7.4.5.2 SoU-to-Sediment Cross-Media Transport 9 

Contaminants detected in near-surface soil were evaluated to determine their potential for transport 10 

by erosion in areas with vegetation or gravel cover. Drainage patterns and topography at 11 

SWMU 43 were also examined to determine whether site features would support contaminant 12 

transport. 13 

Contaminants detected in surface soil consist of VOCs, SVOCs, pesticides, and inorganics. The 14 

majority of contaminants detected in surface soil are SVOCs. As described in Section 6, SVOCs 15 

tend to associate with soil particles and are relatively immobile in the environment, leading to a 16 

likelihood of greater persistence in soil. 17 

Surface water at SWMU 43 drains south toward a catch basin, and then flows west into a 18 

north-south drainage ditch. Erosion is necessary for surface-soil contaminants to become mobile, 19 

and the majority of the area is covered with gravel and vegetation that will help prohibit soil 20 

erosion and sediment formation in the drainage ditch. 21 
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7.4.6 Conclusions and Recommendations 

The following conclusions and recommendations were developed from the investigation data: 2 

Conclusions 3 

• SWMU 43 is suitable only for industrial use because of the presence of arsenic in 4 

• 

• 

• 

concentrations exceeding the residential ill threshold and the presence of TCE in soil. 5 

Twenty-five organic compounds were detected in surface (0 to 1 foot bls) soil: 6 

Benzo(a)pyrene detected in one sample (043S000301) exceeded the residential 7 

RBC. 8 

TCE exceeded its soil-to-groundwater SSL at location 043X0003. 9 

TPH detected in one sample exceeded the TDEC cleanup level of 100 mg/kg. 10 

12 metals were detected in surface soil at SWMU 43. Of these: 11 

Arsenic exceeded its RC, residential and industrial RBCs, and its SSL in two soil 12 

samples. 13 

Cadmium exceeded its soil-to-groundwater SSL in one subsurface-soil sample, but 14 

is not a significant threat to groundwater. 15 

Barium, chromium, and nickel exceeded their soil-to-groundwater SSLs in all 16 

surface and subsurface-soil samples, but they are not considered a threat to 17 

groundwater. 18 
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• A PRE for SWMU 43 determined the following: 

Non-carcinogen arsenic poses a threat to the residential land-use scenario with an 2 

HI of 1.4, but not to the industrial land-use scenario. 3 

Carcinogen arsenic poses little threat to the residential and industrial land-use 4 

scenarios. 5 

Recommendations 6 

Based on the presence ofTCE and TPH in soil, an RFI is recommended for SWMU 43, including 7 

a the characterization of the groundwater and a TPH-contaminated soil removal. 8 
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7.5 SWMU 47 - Former Hazardous Waste Accumulation Point 

SWMU 47, a former hazardous waste accumulation point, is a concrete block building on the 2 

south side of Building S-344 (former Sea Bees Compound), which is in the southwest comer of 3 

the NSA Mid-South Southside at the west end of Ticonderoga Street (formerly D Street; 4 

Figure 1.1). The SWMU is a concrete pad that joins a concrete wash rack and abuts 5 

Building S-344. A grass field south of the concrete extends approximately 50 feet to the 6 

north bank of a tributary (SWMU 38) of Big Creek Drainage Canal. SWMU 47 reportedly stored 7 

mineral spirits, waste oil. and hydraulic fluid between 1983 and 1992. No visual evidence of a 8 

release was identified during a 1990 inspection (ERe/EDGe, 1990). 9 

SWMU 47 and the surrounding area are characterized by relatively level, low-relief 10 

topography. Surrounding areas are covered with concrete or grass. Surface water drains south 11 

to an east-west drainage ditch (SWMU 38), which flows west into Big Creek Drainage Canal. 12 

The regional and local hydrogeology are described in Sections 2.11 and 2.12, respectively, of 13 

the Comprehensive RFI Work Plan (E/A&H, October 1994). Site-specific geologic and 14 

hydrogeologic information and references are in Section 2 of this report and in Section 2.0 of 15 

the Assemblies GandH CSIWork Plan (EnSafe, December 1997). Because soil and groundwater 16 

samples were collected by pushing DPT sampling tools to a predetermined depth without 17 

lithologic characterization, no additional site-specific lithologic information was collected 18 

during this investigation. 19 

7.5.1 Previous Sampling Activities 20 

No previous sampling is known to have been conducted at SWMU 47. 21 

7.5.2 Field Investigation 22 

The primary objective of the field investigation was to determine whether a release had occurred 23 

at SWMU 47. All samples were collected and processed according to Section 4 of the 24 

Comprehensive RFI Work Plan (E/A&H, October 1994). 25 
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Soil 

The soil investigation consisted of hand-auger sampling, as outlined in Section 4.4.4.3 of the 2 

Comprehensive RFI Work Plan (E/A&H, October 1994), at five locations inside and outside the 3 

perimeter of the concrete pad and wash rack at the southeast end of Building S-344 (Figure 7.5.1). 4 

Soil samples were collected from the surface below the grass (0 to 1 foot deep), and the subsurface 5 

(3 to 4 feet deep). The surface-soil samples were collected to assess risk and inspect for surface 6 

releases; subsurface samples were collected to indicate the extent of contamination if a release had 7 

occurred. 8 

Two surface-soil samples (047S000201 and 047S0OO601) were collected from the most visibly 9 

stained area and underwent FSA for risk-assessment purposes, while the other three surface-soil 10 

samples (047S000301, 047S000401, and 047S0OO501) and three (047S0OO204, 047S000404, and 11 

047SOO0604) of the proposed five subsurface-soil samples were analyzed for VOCs, SVOCs, 12 

Appendix IX metals, TPH, TPH-GRO, and TPH-DRO. These analyses include indicators of the 13 

types of materials once stored at SWMU 47. The 3 to 4 foot interval was not sampled at locations 14 

047X0003 and 047X0005 because subsurface concrete pieces and other debris obstructed the hand 15 

auger. All soil samples were analyzed at Savannah Analytical Laboratory in Savannah, Georgia. 16 

Groundwater 17 

Groundwater samples were collected from the deep alluvium at two sample locations 18 

(047XOOOI and 047X0007). The groundwater investigation consisted of Geoprobe sampling for 19 

offsite-Iaboratory VOC analysis. VOCs were used as an indicator analysis because they include 20 

constituents of petroleum and solvents (common contaminants at NSA Mid-South) and because of 21 

the small sample volume required. Based on previous work at other SWMUs, it was estimated 22 

that there would be a refusal depth of approximately 50 feet using the Geoprobe equipment.· The 23 

Geoprobe was able to penetrate through the upper alluvium into sand and gravel in the deep 24 

alluvium to a refusal depth of about 50 feet. Groundwater samples were analyzed at 25 

Savannah Analytical Laboratory in Savannah, Georgia, for VOC analysis. 26 
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7.5.3 Confirmatory Sampling Results 

Tables and figures in this section present the analytical results for all CSI soil and groundwater 2 

samples. Values for organic analyses of soil are compared to corresponding RBCs for each 3 

compound for both residential and industrial scenarios, and with the SSL for. protection of 4 

groundwater as published in the USEPA Region III April 1999, RBC Table (April 12, 1999). 5 

Inorganic results are compared to RCs from NSA Mid-South, residential and industrial RBCs, and 6 

SSLs. SSLs were taken from EPA15401R-951128 (May 1996). Groundwater results are 7 

compared to tap-water RBCs from the USEPA Region m tables and to MCLs published in the 8 

Drinking Water Regulations and Health Advisories Table (USEPA, October 1996). 9 

Organics in Soil 10 

Organic and TPH soil data for SWMU 47 samples are presented in Tables 7.5.1 and 7.5.2, 11 

respectively. 12 

All polyaromatic hydrocarbons (PAHs) listed below are classified by USEPA as B2 carcinogens, 13 

and their carcinogenicity is addressed relative to that of benzo(a)pyrene, which has a slope factor 14 

of 7.3 kilograms per day per milligram (kg-day/mg). Toxicity Equivalence Factors (TEFs), also 15 

determined by USEPA, are multipliers that are applied to the detected concentrations. The results 16 

are subsequently summed and used to estimate the cancer risk posed by benzo(a)pyrene and other 17 

P AHs with similar toxicology. BEQs were estimated in accordance with USEPA Region IV 18 

November 1995 Supplemental Guidance to RAGS Bulletin 2, as presented in Table 7.5.1 and 19 

discussed below. 20 

BEQs include the following: 21 

~ TEF 22 

Benzo(a )anthracene 0.1 23 

Benzo(b )fluoranthene 0.1 24 

7-83 



Confirmatory Sampling Investigation Repon 
Assemblies G and H -SWMUs 23, 24, 41, 43, 47, 48, 49, and 61 
NSA Mid-South - Millington, Tennessee 
Revision: 1; August 13, 1999 

Benzo(k)fluoranthene 0.01 

Benzo(a)pyrene 1.0 

Chrysene 0.001 

Dibenz(a,h)anthracene 1.0 

Indeno(1,2,3-cd)pyrene 0.1 

2 

3 

4 

s 

Only BEQs greater than 200 ,.ug/kg are included in the following table, indicated separately in a 6 

shaded box, followed by the P AHs that are considered in its summation. After calculation, only 7 

the BEQ value is considered in a PRE and only BEQs whose values exceed both the RC and the 8 

residential or industrial RBCs of benzo(a)pyrene are considered COPCs. 9 

Table 7.5.1 
Assemblies G and H - SWMU 47 Organic Detections in Soil by Location (;.lglkg) 

Depth RBC' RBeb 
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Table 7.5.1 
Assemblies G and H - SWMU 47 Organic Detections in SoU by Location (ug/kg) 

04' 2-Butanone (MEK) DNE 7.3 J 

Acenaphthene 29,000 13 J 

Acetone 800 76 

Anthracene 590,000 48J 

Benzo(a)antbracene 80 1l0J 

Benzo(a)pyrene 565 400 89J 

Benzo(b )fluoraniliene 200 86J 

Benzo(k)fluoranthene 2,000 85 J 

Chrysene 8,000 110J 

Diethylphthalate 23,000 54J 

Fluoranthene 210,000 250J 

Phenanthrenet 210,000 140J 

Pyrene 210,000 230J 

bis(2-Ethylbexyl)phthalate 180,000 210J 
(BEHP) 

01' Acenaphthene 12,000,000 470,000 29,000 47J 

Anthracene 61,000,000 2,300,000 590,000 110J 

Benzo(a)anthracene 7,800 880 80 160J 

Benzo(a)pyrene 565 780 88 400 100J 

Carbazole 290,000 32,000 30 56J 

Chrysene 780,000 88,000 8,000 170] 

Di-n-butylphthalate 20,000,000 780,000 DNE 410] 
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Table 7.5.1 
Assemblies G and H - SWMU 47 Organic Detections in Soil by Location ().lg/kg) 

Depth RBCb RBCb 

Location ~in feet) Contaminant RC" Industrial Residential 

047XOOO4 01' Fluoranthene 8,200,000 310,000 

(continued) Fluorene 8,200,000 310,000 

Naphthalene 8,200,000 310,000 

Pyrene 6,100,000 230,000 

047X0005 01' Anthracene 61,000,000 2,300,000 

BEQ+ 565 780 88 

Benzo(a)anthracene 7,800 880 

Benzo(b )fluoranthene 7,800 880 

Benzo(k)fluoranthene 78,000 8,800 

Benzo(a)pyrene 565 780 88 

Chrysene 780,000 88,000 

Indeno(I,2,3-cd)pyrene 7,800 880 

Carbazole 290,000 32,000 

Diethylphthalate 160,000,000 6,300,000 

Fluoranthene 8,200,000 310,000 

Phenanthrenet 6,100,000 230,000 

Pyrene 6,100,000 230,000 
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SSLc Result 

210,000 380 J 

28,000 43J 

4,000 23 J 

210,000 390J 

590,000 110J 

400 353 

80 320J 

200 250J 

2,000 360J 

400 280J 

8,000 380J 

700 120J 

30 60J 

23,000 64J 

210,000 620J 

210,000 910J 

210,000 430J 
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Table 7.5.1 
Assemblies G and H - SWMU 47 Organic Detections in Soil by Location (uglkg) 

Depth RBCb 

Industrial 

04' Diethylphthalate 23,000 95J 

Fluoranthene 210,000 45 J 

Phenanthrenet 210,000 30J 

Pyrene 210,000 55 J 

Background Reference Concentration (RC) from the Reference Concentrations Technical Memorandum 
(August 27, 1996, E/A&H). 
Industrial and residential RBCs from the Risk-Based Concentration Table (April 12, 1999, USEP A Region m 
RBCMemo). 
Soil Screening Level (SSL) from the Generic Screening Levels (May 1996, USEPAlOSWER SSL Guidance 
Document, EPAl540/R-95/128). 
RC value does not exist or RBC values do not apply to subsurface soil. 
Does not exist. 
Contaminant detected at concentrations less than the method reporting limit; value estimated. 
A preliminary remediation goal of 1 mglkg has been set for PCBs based on Guidance on Remedial Actions for 
Superfund Sites with PCB Contamination (USEPA, 1990) and on EPA efforts to manage PCB contamination. 
Reference concentration for dieldrin determined from base-wide background sampling and screening (Surface 
Soil (0 to 1 foot) Background Dieldrin Concentrations at NSA Memphis. June 3, 1997 Tech Memo). 
Benzo(a)pyrene Equivalent (BEQ) was calculated in accordance with USEPA Region IV November 1995 
Supplemental Guidance to RAGS Bulletin 2. 

~ Value meets but does not exceed reference value. 
t = Pyrene used as a surrogate. 
Bold indicates samples that exceed any of the standard reference values. 
BoldlItalics indicate samples included in PRE. 

As indicated in Table 7.5.1, 31 contaminants were detected in SWMU 47 soil samples. The 

concentration of benzene in two samples met but did not exceed its soil-to-groundwater SSL. 2 

• Dieldrin is the only COPC for SWMU 47. It exceeded its RC (262 f.,lglkg), residential 3 

RBC (40 f.,lg/kg), industrial RBC (360 f.,lglkg), and soil-to-groundwater SSL (0.2 f.,lg/kg) 4 
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in soil sample, 047XOO0201 (420,ug/kg). Dieldrin also exceeded its soil-to-groundwater 1 

SSL in sample 047X000601 (26,ug/kg). 2 

• BEQ exceeded its residential RBC (88 ,ug/kg) in two samples: 047X000201 (245,ug/kg) 3 

and 047X000501 (353 ,ug/kg). 4 

• Carbazole exceeded its soil-to-groundwater SSL (30 ,ug/kg) in samples 047X000401 5 

(56 ,ug/kg) and 047X00050l (60 ,ug/kg). 

Table 7.5.2 
Assemblies G and H - SWMU 47 Petroleum Hydrocarbon Detections in Soil by Location (mg/kg) 

047XOOO2 04' 

047XOOO4 04' 

047XOOO6 01' 

Notes: 
DRO = Diesel range organics 
mglkg = milligrams per kilogram 
TPH = Total petroleum hydrocarbons. 

TPH 

TPH-DRO 

TPH-DRO 

TPH 

TPH-DRO 

TDEC TPH soil-cleanup level ranges from 100 mg/kg to 1,000 mg/kg. 
Bold indicates samples that exceed any of the standard reference values. 
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Because no RBC values exist for TPH or TPH-GROIDRO, TDEC soil-cleanup values were used 1 

for comparison. TDEC has established three cleanup concentrations for TPH - these are 2 

100 mg/kg, 500 mg/kg, and 1,000 mg/kg - depending on the soil permeability. Initially, the 3 

TDEC cleanup level of 500 mg/kg for total TPH in nondrinking water aquifers (i.e., the upper 4 

alluvium), with soil permeabilities between 10-4 and 10-6 centimeters per second (cmlsec) 5 

(TDEC, 1997), was compared to total TPH concentrations in surface and subsurface soil. This 6 

cleanup level was chosen because 1.84E-6 em/sec, a value representing the average soil 7 

permeability from 20 samples across the base, was used as the default for sites lacking 8 

permeability data (Appendix B); however, as requested by the PWD Env. Div., TPH detections 9 

in soil from 0 to 5 feet deep that exceed the IDEC cleanup level of 100 mg/kg will be designated 10 

for removal. As shown in Table 7.5.2, two SWMU 47 samples (047XOO0201 [320 mg/kg], and 11 

047X000601 [340 mg/kg]) had detections exceeding the TDEC soil-cleanup value of 100 mg/kg. 12 

No S\fMU 47 samples exceeded the 500 or 1,000 mg/kg IDEC soil-cleanup values. 
~, 
* 

Inorganics in Soil 

Inorganic soil data for SWMU 47 samples are presented in Table 7.5.3. 

Table 7.5.3 
Assemblies G and H - SWMU 47 Inorganic Detections in Soil by Location (mglkg) 

Depth RBeb RBCb 
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Table 7.5.3 
Assemblies G and H - SWMU 47 Inorganic Detections in Soil by Location (mg/kg) 

Depth RBCb 

047XOOO2 04' Arsenic (As) 20.3 1 

Barium (Ba) 265 82 

Beryllium (Be) 1.00 3 

Cadmium (Cd) 3.24 0.4 

Chromium (Cr) 28.3 2 

Cobalt (Co) 14.4 ONE 

Copper (Cu) 32.5 ONE 

Lead (Pb) 19.8 ONE 

Mercury (Hg) 0.18 ONE 

Nickel (Ni) 7 

Vanadium (V) 43.7 300 

Zinc (Zn) 109 620 
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144 

0.43 J 

0.11 J 

10.6 

6.7 J 

12.2 

14.5 J 

0.03 

13.2J 

18.4 
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Table 7.5.3 
Assemblies G and H - SWMU 47 Inorganic Detections in SoU by Location (mg/kg) 

Depth 

01' Arsenic (As) 14.6 3.8 0.43 1 7.7 

Barium (Da) 223 14,000 550 82 109 

Beryllium (Be) 1.00 410 16 3 0.45 J 

Cadmium (Cd) 1.54 100 4 0.4 0.38J 

Chromium (Cr) 24.0 610 23 2 12.2 

Cobalt (Co) 16.0 12,000 470 ONE 5.8J 

Copper (Cu) 24.2 8,200 310 ONE 21.3 

Lead (Pb) 26.0 400d 400d ONE 33.2J 

Mercury (Hg) 0.46 ONE ONE DNE 0.06 

Nickel (Nt) 20.6 4,100 160 7 12.6J 

Vanadium (V) 45.1 1,400 55 300 19.7 

Zinc (Zn) 98 61,000 2,300 620 I06J 
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Table 7.5.3 
AssembUes G and H - SWMU 47 Inorganic Detections in Soil by Location (mg/kg) 

Depth 

047XOOOS 01' Arsenic (As) 14.6 3.8 0.43 1 

Barium (Da) 223 14,000 SSO 82 

Beryllium (Be) 1.00 410 16 3 

Cadmium (Cd) I.S4 100 4 0.4 

Chromium (Cr) 24.0 610 23 2 

Cobalt (Co) 16.0 12,000 470 ONE 

Copper (Cu) 24.2 8,200 310 ONE 

Lead (Pb) 26.0 400d 400d ONE 

Mercury (Hg) 0.46 ONE ONE ONE 

Nickel (Ni) 20.6 4,100 160 7 

Vanadium (V) 4S.1 1,400 SS 300 

Zinc (Zn) 98 61,000 2,300 620 
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4.9J 

11.6 

35.7 J 

0.04 

9.4J 

lS.2 

S3.4J 



Confirmatory Sampling Investigation Repon 
Assemblies G and H -SWMUs 23. 24. 41. 43. 47. 48. 49. and 61 

NSA Mid-South - Millington. Tennessee 
Revision: I.' August 13. 1999 

047XOOO6 

Notes: 

Table 7.5.3 
Assemblies G and H - SWMU 47 Inorganic Detections in Soil by Location (mg/kg) 

Depth RBCb RBCb 

04' Arsenic (As) 

Barium (Ba) 

Beryllium (Be) 

Cadmium (Cd) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Lead (Pb) 

Mercury (Hg) 

Nickel (Ni) 

Vanadium (V) 

Zinc (Zn) 

20.3 

265 

1.00 

3.24 

28.3 

14.4 

32.5 

19.8 

0.18 

43.7 

109 

Industrial Residential 

1 

82 

3 

0.4 

2 

ONE 

ONE 

ONE 

ONE 

7 

300 

620 

3.2 

38.7 

0.15 J 

0.16J 

5.5 

2.5 J 

4.5 

8.2J 

0.06 

5.3 J 

8.5 

22.4J 

a = Background Reference Concentration (RC) from the Reference Concentrations Technical Memorandum 
(August 27, 1996, E/A&H). 

b Industrial and residential RBCs from the Risk-Based Concentration Table (April 12, 1999, USEPA Region ill 
RBCMemo). 

c = Soil Screening Level (SSL) from the Generic Screening Levels (May 1996, USEPAlOSWER SSL Guidance 
Document, EPAl5401R-951128). 

d = Lead soil-cleanup value, as established by USEPAIOSWER directive 119355.4-12, substituted for RBC. 
= RC value does not exist or RBC values do not apply to subsurface soil. 

DNE = Does not exist. 
J = Constituent detected at concentrations less than the method reporting limit; value estimated. 
Bold indicates samples that exceed any of the standard reference values. 
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As presented in Table 7.5.3, none of the 13 inorganics detected at SWMU 47 exceeded both its 1 

RC and residential or industrial RBCs; therefore, no inorganics were retained as COPCs or 2 

included in the PRE calculation. The following inorganics exceeded one or more of the standard 3 

reference values. 4 

• Arsenic exceeded its residential (0.43 mg/kg) and industrial (3.8 mg/kg) RBCs and its 5 

soil- to-groundwater SSL (1 mg/kg) in all five surface-soil samples. It exceeded its 6 

soil-to-groundwater SSL in all three subsurface-soil samples. 7 

• Barium exceeded its soil-to-groundwater SSL (82 mg/kg) in all five surface-soil samples, 8 

and two of the three subsurface-soil samples (047XOO0204 and 047X000404). 9 

10 

• Lead exceeded its surface-soil RC (26.0 mg/kg) in four of the five surface-soil samples, 11 

and its subsurface-soil RC (19.8 mg/kg) in one sample. 12 

• Chromium and nickel exceeded their soil-to-groundwater SSLs (2 mg/kg and 7 mg/kg, 13 

respectively) in all five surface-soil samples. Chromium also exceeded its 14 

soil-to-groundwater SSL in all three subsurface-soil samples, and nickel exceeded its 15 

soil-to-groundwater SSL in two of the three subsurface-soil samples (047XOOO204 and 16 

047X0OO404). 17 

• Cadmium exceeded its soil-to-groundwater SSL (0.4 mg/kg) in sample 047XOOO301 18 

(0.47 mg/kg). 19 

• Zinc exceeded its surface-soil RC (98 mg/kg) in sample 047X000401 (106 mg/kg) . 20 
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No contaminants were detected in the two groundwater samples taken at SWMU 47. 

7.5.4 Preliminary Risk Evaluation 

2 

3 

In accordance with Guidance on Preliminary Risk Evaluations for the Purpose of Reaching a 4 

Finding of Suitability to Lease (USEPA Region IV Memorandum, November 1994), the potential 5 

for a PRE was examined for SWMU 47 using data from surface-soil samples collected duri1)g the 6 

CSI (Table 7.5.4). Only one COPC was identified at SWMU 47. Dieldrin was detected in sample 7 

047X000201 at a concentration of 420 ,ug/kg, exceeding its RC, residential and industrial RBCs, 8 

and its soil-to-groundwater SSL. All non-carcinogen RBC values are shown as adjusted screening 9 

RBCs where the value from the USEPA Risk-Based Concentration Table (April 1999) is multiplied 10 

by 0.1. For more information on the calculation ofHQ and cancer risk, refer to Section 5. 11 

Sum 

Notes: 

Maximmn 
Reported 

Table 7.5.4 
SWMU47 

Preliminary Risk Evaluation 

Residential 

Hazard 

NA 1.1E-5 

Industrial 

Hazard 

NA 1.2E-6 

RBC = Risk-based concentration from USEPA Region m's June 1996 RBC Table; in accordance with USEPA Region IV's 
Supplemental Guidance to RAGS Bulletin 1, non-carcinogen RBCs above were conservatively adjusted to reflect 
a hazard quotient of 0.1. 

RC = Reference concentration 
N = Non-carcinogen 
C Carcinogen 
NA = Not applicable 
ILCR = Incremental lifetime (excess) cancer risk 
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PRE Conclusions 

The following conclusions are based on CSI and PRE data for surface soil: 

Residential Land Use 

2 

3 

• Carcinogens: The excess cancer risk for dieldrin at SWMU 47 was estimated to be 4 

approximately 1.1E-5, which is less than the risk threshold of 1E-4 for a residential 5 

scenario thus this property is currently considered suitable for residential land use, as' 6 

established in the USEPA Region N November 1994 memorandum. 7 

• Non-carcinogens: No non-carcinogens were detected in quantities requiring a PRE. 8 

Industrial Land Use 9 

• Carcinogens: The excess cancer risk for dieldrin at SWMU 47 was estimated to be 10 

approximately 1.2E-6, which is less than the risk threshold of 1E-4 for an industrial 11 

scenario thus this property is currently considered suitable for industrial land use, as 12 

established in the USEPA Region N November 1994 memorandum. 13 

• Non-carcinogens: No non-carcinogens were detected in quantities requiring a PRE . 14 

7.5.5 Fate and Transport 15 

Evaluation of contaminant fate and transport for Assemblies G and H is discussed in 16 

Section 6.2. This section applies that approach to contaminants detected at SWMU 47. 17 

Transport processes for contaminants other than those designated as COPCs are also 18 

discussed if they occur in multiple environmental media or have the potential to migrate 19 

to other media. 20 
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Potential migration pathways for contaminants at SWMU 47 include leaching from soil to 1 

groundwater and erosion of surface soil containing sorbed contaminants from the unpaved, 2 

grass- covered areas, forming sediments in drainage ways. Surface-soil analytical data indicate 3 

that no VOCs exceeded their respective soil-to-air SSL; therefore, the soil-to-air cross-media 4 

transport process is not discussed. 5 

7.5.5.1 Soil-to-Groundwater Cross-Media Transport 6 

The pesticide dieldrin and the organics benzo(a)anthracene, benzo(b)t1uoranthene, and carbazole 7 

are the SWMU 47 contaminants that exhibit the potential for soil-to-groundwater transport, based 8 

on comparison of soil concentrations to the groundwater-protection soil-screening criteria. No 9 

volatile organics exceeded their soil-to-groundwater SSLs in surface or subsurface soil. The 10 

inorganics arsenic, barium, chromium, nickel, and cadmium exceeded their soil-to-groundwater 11 

SSLs in at least one sampling location, but none their background RCs. The only inorganics that 12 

exceeded their background RCs are lead, which does not have a soil-to-groundwater SSL, and 13 

zinc, which did not exceed its SSL. 14 

Benzo(a)anthracene exceeded its SSL in four samples, three of which were surface soil. 15 

Benzo(b)t1uoranthene exceeded its SSL in two surface samples, as did carbazole. Dieldrin 16 

exceeded its SSL in two surface samples, and is also considered a COPC by the PRE. As 17 

discussed in Section 6, SVOCs and pesticides are relatively immobile in the environment and 18 

may persist for long periods of time. Both of these contaminant types possess high Kat 19 

values (relative to VOCs), making them more likely to sorb to solids and not readily diffusing to 20 

underlying groundwater. Because none of these contaminants were detected in SWMU 47 21 

groundwater samples, it is unlikely that they will widely impact groundwater. 22 
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7.5.5.2 Soil-to-Sediment Cross-Media Transport 

Contaminants detected in near-surface soil were evaluated to determine their potential for 2 

transport by erosion. Drainage patterns, cover type (vegetation, asphalt, etc.), and topography 3 

at SWMU 47 were also examined to determine whether site features would support contaminant 4 

transport. 5 

Contaminants detected in surface soil consist of SVOCs, pesticides, and inorganics. SVOCs and 6 

pesticides tend to sorb to soil particles and are relatively immobile in the environment. Inorganics 7 

do not degrade, but may change chemical form or speciation in the environment. Like SVOCs 8 

and pesticides, inorganics tend to sorb to soil particles, rendering them immobile apart from these 9 

particles. 10 

The concrete cover at SWMU 47 leaves little potential for surface soil to erode and form 11 

sediments that can become mobile via surface water (as a result of precipitation). However, 12 

the grassy area to the south drains toward a drainage ditch (SWMU 38) that ultimately leads to 13 

Big Creek Drainage Canal. Vegetative cover in this area should restrict soil-sorbed 14 

contaminants from becoming mobile, unless this cover is removed. 15 

7.5.6 Conclusions and Recommendations 16 

The following conclusions and recommendations are based on the data from this investigation: 17 

Conclusions 18 

• SWMU 47 is suitable for either industrial or residential land use . 19 

• Twenty-nine organic compounds were detected in surface (0 to 1 foot bls) soil. Of these, 20 

dieldrin was the only one retained as a COPC because dieldrin exceeded its RC, industrial 21 

7-98 



• 

Confirmatory Sampling Investigation Repon 
Assemblies G and H -SWMUs 23, 24, 41, 43, 47, 48, 49, and 61 

NSA Mid-South - Millington, Tennessee 
Revision: 1,· August 13, 1999 

and residential RBC, and its soil-to-groundwater SSL in one sample. Dieldrin did not, 

however, exceed the excess cancer risk. 

TPH detected in two locations exceeded the TDEC cleanup level of 100 mg/kg. 

2 

3 

• Thirteen metals were detected in surface soil at SWMU 47. Of these, none were retained 4 

• 

as COPCs and all are considered nonthreatening. 5 

A PRE for SWMU 47 determined the following: 6 

Non-carcinogen: No non-carcinogens were identified requiring a PRE. 7 

Carcinogen: Dieldrin was identified as the only COPC, but it did not exceed the 8 

excess cancer risk of lE-4 and is not considered a risk to either the residential or 9 

industrial land-use scenarios. 10 

Recommendations 11 

Based on surface-soil results, removal of TPH-contaminated soil is recommended for SWMU 47. 12 
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7.6 SWMU 48 - Hazardous Waste Accumulation Points 

SWMU 48, an open area of unprotected ground surface, consists of various inactive hazardous 2 

waste accumulation points for containerized paint thinner and degreasing agents on the service side 3 

(west side) of the Building S-9 complex, just outside the overhead work bays doors. It has no 4 

containment, and is bordered by Building S-9 on the east and south and SWMU 17 on the west. 5 

SWMU 48, approximately 150 feet north of Ticonderoga Avenue (formerly D Street) (Figure 1.1), 6 

reportedly operated since 1950 as a storage area for waste thinners, degreasers, and batteries. No 7 

evidence of a release was visible at this inactive SWMU during the RFA (ERC/EDGe, 1990). 8 

SWMU 17, sampled in conjunction with SWMU 48, consisted of an underground waste 9 

tank (UWT) , removed in 1996, located approximately 100 feet east of Kearsarge Avenue 10 

(formerly 1st Avenue) on the NSA Mid-South Southside in the Building S-9 complex. No 11 

evidence of a release was visible at SWMUs 17 during the RFA (ERC/EDGe, 1990), but data 12 

from the Voluntary Corrective Action (yCA) removal in June of 1996 of the UWT at SWMU 17, 13 

indicate that a release had occurred before the UWT was removed. The period of operation for 14 

SWMU 17 is unknown. 15 

SWMU 48 and the surrounding area, including SWMU 17, are characterized by relatively 16 

level, low-relief topography. The immediate area is covered by gravel or asphalt and 17 

descends slightly south and west toward a north-south drainage ditch (SWMU 38), which flows 18 

south into Big Creek Drainage Canal. The regional and local hydrogeology are described in 19 

Sections 2.11 and 2.12, respectively, of the Comprehensive RFI Work Plan (E/ A&H, 20 

October 1994). Site-specific geologic and hydrogeologic information and references are in 21 

Section 2 of this report and in Section 2.0 of the Assemblies G and H CSI Work Plan 22 

(EnSafe, December 1997). 23 
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7.6.1 Previous Sampling Activities 

No previous sampling is known to have been conducted at SWMU 48. 

7.6.2 Field Investigation 

2 

3 

The primary objective of the field investigation was to determine whether a release had occurred 4 

at SWMU 17 or SWMU 48. Although SWMU 17 was investigated with SWMU 48, sample 5 

results will be addressed in the Assembly F RFI Report, to be completed in November 1999. All 6 

samples were collected and processed according to Section 4 of the Comprehensive RFI Work Plan 7 

(E/A&H, October 1994). 8 

Soil 9 

The soil investigation consisted of hand-auger sampling (as outlined in Section 4.4.4.3 of the 10 

Comprehensive RFl Work Plan [E/ A&H, October 1994]) for offsite laboratory analysis. Eight soil 11 

samples were collected from four locations (048XOOOl, 048X0002, 048X0003, and 048X0OO4), 12 

as shown in Figure 7.6.1, one outside each bay on the western side of Building S-9 in the area of 13 

the hazardous waste accumulation point (SWMU 48). Two samples were collected at each 14 

location, one below the asphalt/concrete (to approximately 1 foot deep) and one 3 to 4 feet deep 15 

using a hand auger. The surface-soil samples were used to inspect for surface releases, and 16 

subsurface samples were used to better define the vertical extent of contamination. The soil 17 

samples were analyzed for VOCs, DRO, GRO, TPH, and Appendix IX metals. Analytical 18 

methods included analytes that indicate what types of materials were stored at SWMU 48. 19 

Soil samples were also collected at SWMU 17. Geoprobe samples were collected from 20 

12 to 15 feet deep as shown in grey lettering on Figure 7.6.1. All of the soil samples 21 

were analyzed at Savannah Analytical Laboratory in Savannah, Georgia. 22 
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No groundwater investigation was undertaken at SWMU 48, but five samples were collected at 2 

SWMU 17 (Figure 7.6.1). Results will be included in the 1999 Assembly F RFI Report. All 3 

groundwater samples were analyzed at Savannah Analytical Laboratory in Savannah, Georgia. 4 

7.6.3 Confirmatory Sampling Results 5 

Tables and figures in this section present the analytical results for all CSI soil samples. Values 6 

for organic analyses of soil are compared to each compound's corresponding RBC for both 7 

residential and industrial scenarios and with the SSL for protection of groundwater, as published 8 

in the USEPA Region III April 1999, RBC Table (April 12, 1999). Inorganic results are compared 9 

to RCs from NSA Mid-South, residential and industrial RBCs, and SSLs. SSLs were taken from 10 

EPA/540/R-95/128 (May 1996). 11 

Organics in Soil 12 

Organic and TPH soil data for SWMU 48 samples are presented in Tables 7.6.1 and 7.6.2, 13 

respectively. 14 

Table 7.6.1 
Assemblies G and H - SWMU 48 Organic Detections in SOU by Location (j.lglkg) 

Depth 

048XOOOI 04' Acetone 800 48J 

048XOOO2 04' Acetone 800 16 J 
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Table 7.6.1 
AssembUes G and H - SWMU 48 Organfc Detections in SOU by Location (j.lglkg) 

Depth 

048XOOO3 04' Acetone 800 

048XOOO4 04' Acetone 800 

Notes: 

110 

15 J 

a Industrial and residential RBCs from the Risk-Based Concentration Table (April 12, 1999, USEPA Region m 
RBCMemo). 

b Soil Screening Level (SSL) from the Generic Screening Levels (May 1996, USEPNOSWER SSL Guidance Document, 
EPA/5401R-95/128). 

= RBC value does not apply to subsurface soil. 
J = Contaminant detected at concentrations less than the method reporting limit; value estimated. 

As indicated in Table 7.6.1. acetone was the only organic contaminant detected. All detections 

in surface-soil samples were less than .the residential and .industrial RBCs and soil-to-groundwater 2 

SSL of acetone. No acetone detection in subsurface soil exceeded its soil-to-groundwater SSL. 3 

Acetone is a common laboratory contaminant and mayor may not be a laboratory artifact. No 4 

COPCs were determined from organics detected at SWMU 48. 5 

Table 7.6.2 
AssembUes G and H - SWMU 48 Petroleum Hydrocarbon Detections in SoU by Location (mg/kg) 
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Table 7.6.2 
Assemblies G and H - SWMU 48 Petroleum Hydrocarbon Detections in SoU by Location (mglkg) 

Location Depth (in feet) Constituent Result 

048X0002 04' 

048XOOO4 04' 

Notes: 
ORO == Diesel range organics 
GRO = Gasoline range organics 
mg/kg = milligrams per kilogram 

TPH-GRO 

TPH 

TPH 

'IPH .;= Total petroleum hydrocarbons. 
TDECTPH soil-cleanup level ranges from 100 mglkg to 1,000 mglkg. 
Bold indicates samples that exceed any of the standard reference values. 

0.61 

150J 

140J 

Because no RBC values exist for TPH or TPH-GROIDRO, TDEC soil-cleanup values were used 1 

for comparison. TDEC has established three cleanup concentrations for TPH - these are 2 

100 mg/kg, 500 mg/kg, and 1,000 mg/kg - depending on the soil permeability. Initially, the 3 

TDEC cleanup level of 500 mg/kg for total TPH in nondrinking water aquifers (i.e., the upper 4 

alluvium), with soil permeabilities between 10-4 and 10-6 centimeters per second (cmJsec) 5 

(TDEC, 1997), was compared to total TPH concentrations in surface and subsurface soil. This 6 

cleanup level was chosen because l.84E-6 cm/sec, a value representing the average soil 7 

permeability from 20 samples across the base, was used as the default for sites lacking 8 

permeability data (Appendix B); however, as requested by the PWD Env. Div., TPH detections 9 

.in soil from 0 to 5 feet deep that exceed the TDEC cleanup level of 100 mg/kg will be designated 10 

for removal. As shown in Table 7.6.2, seven SWMU 48 sample detections exceeded the TDEC 11 
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soil-cleanup value of 100 mg/kg. No detections exceeded the 500 or 1,000 mg/kg TDEC 

soil-cleanup levels. 

Inorganics in Soil 

Inorganic soil data for SWMU 48 samples are presented in table 7.6.3. 

Table 7.6.3 
Assemblies G and H - SWMU 48 Inorganic Detections in SOU by Location (mglkg) 

Depth Rca RBct' 
Industrial 

048XOOOI 04' Antimony (Sb) 0.3 O.63J 

Arsenic (As) 20.3 1 11.3 

Barium (Da) 265 82 83.8 

Chromium (Cr) 28.3 2 16J 

Cobalt (Co) 14.4 ONE 7.5 

Copper (Cu) 32.5 ONE 17.4 

Lead (Pb) 19.8 ONE 14.7 J 

Mercury (Hg) 0.18 ONE 0.03J 

Nickel (NO 7 15.1 J 

Selenium (Se) 0.3 0.74J 
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Table 7.6.3 
Assemblies G and H - SWMU 48 Inorganic Detections in SoH by Location (mglkg) 

Depth Rca RBCb RBCb 

(in feet) Constituent Surface Industrial Residential SSLc Result 

04' Vanadium (V) 43.7 300 31 

Zinc (Zn) , 109 620 47.8J 

04' Arsenic (As) 20.3 1 12.6 

Barium (Da) 265 82 96.7 

Chromium (Cr) 28.3 2 18.1 J 

Cobalt (Co) 14.4 ONE 8.8 

Copper (Co) 32.S ONE 18.3 

Lead (Ph) 19.8 ONE 13.7 J 

Mercury (Hg) 0.18 ONE 0.03J 

Nickel (Ni) 7 lS.8J 

Selenium (Se) 0.3 O.42J 

Vanadium (V) 43.7 300 29.2 

Zinc (Zn) 109 620 49.8J 
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Table 7.6.3 
Assemblies G and H - SWMU 48 Inorganic Detections in SOU by Location (mglkg) 

Depth RCa RBct' RBCb 

Industrial 

048XOOO3 04' Arsenic (As) 20.3 1 

Barium (Ba) 265 82 

Chromium (Cr) 28.3 2 

Cobalt (Co)· 14.4 DNE 

Copper (Cu) 32.5 DNE 

Lead (Pb) 19.8 DNE 

Mercury (Hg) 0.18 DNE 

Nickel (Ni) 7 

Vanadium (V) 43.7 300 

Zinc (Zn) 109 620 
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Table 7.6.3 
Assemblies G and H - SWMU 48 Inorganic Detections in Soil by Location (mglkg) 

Depth 

048XOOO4 04' Arsenic (As) 20.3 1 11.9 

Barium (Da) ~265 82 183 

Beryllium (Be) 1.00 3 0.84 

Chromium (Cr) 28.3 2 14.6J 

Cobalt (Co) 14.4 DNE 12.3 

Copper (Cu) 32.5 DNE 18.4 

Lead (Pb) 19.8 DNE 13.8 J 

Mercury (Hg) 0.18 DNE 0.01 J 

Nickel (Ni) 7 19.2J 

Vanadium (V) 43.7 300 24.4 

Zinc (Zn) 109 620 68.5J 

Notes: 
a Background Reference Concentration (RC) from the Reference Concentrations Technical Memorandum 

(August 27,1996, E/A&H). 
b Industrial and residential RBCs from the Risk-Based Concentration Tabk (April 12, 1999, USEPA Region m 

RBCMemo). 
c ... Soil Screening Level (SSL) from the Generic Screening Levels (May 1996, USEPAlOSWER SSL Guidance 

Docwnent, EPAlS40IR-95/128). 
d Lead soil-cleanup value, as established by USEPAlOSWER directive #9355.4-12, substituted for RBC. 
DNE == Does not exist. 

=: RC value does not exist or RBC value does not apply to subsurface soil. 
I Constituent detected at concentrations less than the method reporting limit; value estimated. 
tit = Detection meets but does not exceed standard reference value. 
Bold indicates samples that exceed any of the standard reference values. 
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As presented in Table 7.6.3, none of 15 inorganics detected at SWMU 48 exceeded both surface- 1 

soil RCs and industrial or residential RBCs. One inorganic exceeded its residential and industrial 2 

RBC, seven exceeded their soil-to-groundwater SSLs in surface soil, and six exceeded their 3 

soil-to-groundwater SSLs in subsurface soil. 4 

• Arsenic exceeded its residential (0.43 mg/kg) and industrial (3.8 mg/kg) RBCs in all four 5 

surface-soil samples, but did not exceed its RC and therefore was not calculated in a PRE. 6 

Arsenic exceeded its soil-to-groundwater SSL (1 mg/kg) in all soil samples. 7 

• Cobalt exceeded its surface-soil RC (16.0 mg/kg) in sample 048X000201 (23.6 mg/kg). 8 

• Barium exceeded its soil-to-groundwater SSL (82 mg/kg) in two surface-soil 9 

samples - 048X000201 (86.9 mg/kg) and 048X000301 (118 mg/kg) and three subsurface- 10 

soil samples - 048XOOOI04 (83.8 mg/kg), 048X000204 (96.7 mg/kg), 048X0OO404 11 

(183 mg/kg). 12 

• Chromium and nickel exceeded their soil-to-groundwater SSLs (2 mg/kg and 7 mg/kg, 13 

respectively) in all surface- and subsurface-soil samples. 14 

• Selenium exceeded its soil-to-groundwater SSL (0.3 mg/kg) in three samples: 048XOOOlO4 15 

(0.74 mg/kg), 048XOOO201 (0.42 mg/kg), and 048XOOO204 (0.42 mg/kg). 16 

• Antimony exceeded its soil-to-groundwater SSL (0.3 mg/kg) in two samples: 048XOOOI04 17 

(0.63 mg/kg) and 048X000401 (0.43 mg/kg). 18 

• Thallium exceeded its soil-to-groundwater SSL (0.04 mglkg) in sample 048X0004Ol 19 

(0.75 mg/kg). 20 

7-112 



Confirmatory Sampling Investigation Repon 
Assemblies G and H -SWMUs 23, 24, 41, ·43, 47, 48, 49, and 61 

NSA Mid-South - Millington, Tennessee 
Revision: I,' August 13, 1999 

7.6.4 Preliminary Risk Evaluation 

In accordance with Guidance on Preliminary Risk Evaluations for the Purpose of Reaching a 2 

Finding of Suitability to Lease (USEPA Region IV Memorandum, November 1994), the potential 3 

for a PRE was examined for SWMU 48 using data from surface-soil samples collected during the 4 

CSI. It was determined that a PRE was unnecessary because no COPCs were identified. For 5 

more information on calculation of the HI and excess cancer risk, refer to Section 5. 6 

PRE Conclusions 7 

Based on the investigation data, no contaminant was detected at concentrations warranting a PRE; 8 

therefore, under PRE guidelines and based on the surface and subsurface-soil results only, this 9 

property is acceptable for residential or industrial land use. Groundwater is being addressed under 10 

the SWMU 17 RFI. 11 

7.6.S! Fate and Transport 12 

Evaluation of contaminant fate and transport for Assemblies G and H is discussed in Section 6.2. 13 

This section applies that approach to contaminants detected at SWMU 48. Transport processes 14 

for contaminants other than those designated as COPCs are also discussed if they occur in multiple 15 

environmental media or have the potential to migrate to other media. Because no COPCs were 16 

determined, other contaminants were examined for the migration potential. 17 

Potential migration pathways for contaminants at SWMU 48 include leaching from soil to 18 

groundwater and erosion of surface soil containing sorbed contaminants from the unpaved, 19 

grass-covered areas, forming sediments in drainage ways. Surface-soil analytical data indicate that 20 

no VOCs exceeded their respective soil-to-air SSL; therefore, the soil-to-air cross-media transport 21 

process is not discussed. 22 
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7.6.5.1 Soil-to-Groundwater Cross-Media Transport 

Based on comparison of soil concentrations to the groundwater-protection soil-screening criteria, 2 

no SWMU 48 contaminants exhibit the potential for soil-to-groundwater transport. 3 

The following inorganics exceeded their soil-to-groundwater SSL, but none exceeded background 4 

RCs: antimony, arsenic, barium, chromium, nickel, selenium, and thallium. The only inorganic 5 

to exceed its background RC was cobalt, which does not have an established SSL. 6 

Since no contaminants have the potential to leach from soil to underlying groundwater, the 7 

soil-to-groundwater transport process is not significant at SWMU 48. 8 

7.6.5.2 Soil-to-Sediment Cross-Media Transport 9 

Contaminants detected in near-surface soil were evaluated to determine their potential for transport 10 

by erosion. Drainage patterns, cover type (vegetative, asphalt, etc.), and topography at SWMU 48 11 

were also examined to determine whether site features would support contaminant transport. 12 

Contaminants detected in surface soil consist of inorganics and the VOC acetone. As described 13 

in Section 6, inorganics tend to sorb to soil particles, rendering them immobile apart from these 14 

particles become mobile. Acetone is a common laboratory artifact and may not be associated with 15 

SWMU 48 activities. 16 

Drainage patterns and the cover type at SWMU 48 leave little potential for surface soil to erode 17 

and form sediments that can become mobile via surface water; therefore, the soil-to-sediment 18 

transport process at SWMU 48 is not considered significant. 19 
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7.6.6 Conclusions and Recommendations 

The following conclusions and recommendations are based on the investigation data : 

Conclusions 

• SWMU 48 is suitable for residential or industrial use. 

2 

3 

4 

• Acetone was the only organic compound detected in surface (0 to 1 foot bls) and 5 

subsurface (3 to 4 feet bls) soil; however, it did not exceed any reference values and is 6 

commonly a laboratory artifact. 7 

• TPH exceeded the TDEC cleanup value of 100 mg/kg at all four surface-soil locations and 8 

in three of the subsurface-soil samples. 9 

• Fourteen metals were detected in surface soil at SWMU 48. Of these, none were retained 10 

as COPCs and all are not considered to pose a threat. 11 

• No PRE was performed for SWMU 48 because no COPCs were identified. 12 

Recommendations 13 

Based on surface and subsurface-soil results, removal ofTPH-contaminated soil is recommended 14 

for SWMU 48. 15 

7-115 



Confirmatory Sampling Investigation Repon 
Assemblies G and H - SWMUs 23, 24, 41, 43, 47, 48, 49, and 61 
NSA Mid-South - Millington, Tennessee 
Revision: 1; August 13, 1999 

This page intentionally left blank. 

7-116 



Confirmatory Sampling Investigation Repon 
Assemblies Gand H -SWMUs 23,24,41, "43,47, 48, 49, and 61 

NSA Mid-South - Millington, Tennessee 
Revision: 1; August 13, 1999 

7.7 SWMU 49 - Navy Exchange Service Station 

SWMU 49 is approximately 150 feet north of Navy Road (Figure 1.1) on the NSA Mid-South 2 

Northside. SWMU 49 is bounded on the north by a wooded area and on the south by SWMU 19, 3 

Navy Road, and Building N-341 of the Navy Exchange Service Station. SWMU 49 is bordered 4 

on the east by Building N-757 of the Navy Exchange Service Station, and on the northwest by the 5 

Aircraft Fire Fighting Training Facility (SWMU 5). 6 

SWMU 19, sampled in conjunction with SWMU 49, is bounded on the north by SWMU 49 and 7 

a wooded area, and on the south by Navy Road and Building N-341. SWMU 19 is bordered on 8 

the east by Building N-757 and on the northwest by the Aircraft Fire Fighting Training Facility. 9 

SWMU 19 reportedly operated as a UWT from 1983 through 1992, and data from the removal 10 

of UWT 1648 (SWMU 19) indicate that a release may have occurred during its operational 11 

history. 12 

SWMU 49 was reportedly operated as a hazardous waste accumulation point for Building N-757 13 

from 1969 through 1986. Automobile batteries, waste paints, containerized waste mineral spirits, 14 

and tires were stored there. During a 1990 inspection, oil stains were observed on the asphalt 15 

around SWMU 49 (ERC/EDGe, 1990). Because SWMU 49 is adjacent to SWMU 19, it was 16 

suspected that the SWMUs may have impacted each other. 17 

SWMU 49 and the surrounding area are characterized by relatively level, low-relief topography. 18 

The immediate area is covered with asphalt and descends slightly west and northwest toward two 19 

storm drains and a wooded area to the north. Both storm drains discharge into a ditch that drains 20 

SWMU 5 and leads into a tributary of North Fork Creek. The regional and local hydrogeology 21 

are described in Sections 2.11 and 2.12, respectively, of the Comprehensive RFI Work Plan 22 

JE/ A&H, October 1994). Site-specific geologic and hydrogeologic information and references are 23 

in Section 2 of this report and in Section 2.0 of the Assemblies G and H CSI Work Plan 24 
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(EnSafe, December 1997). Because soil and groundwater samples were collected by pushing DPT 1 

sampling tools to a predetermined depth without lithologic characterization, no additional site- 2 

specific lithologic information was collected during this investigation. 3 

7.7.1 Previous Sampling Activities 4 

No previous sampling is known to have been conducted at SWMU 49; however, information from 5 

a previous UST investigation at SWMU 5 (E/A&H, 1992) indicates that groundwater is typically 6 

encountered at the interface between the silt and silt-clay units in the loess. Potentiometric data 7 

indicate that shallow (loess) groundwater at SWMU 5 is held under confining pressure; water 8 

levels in monitoring wells screened in the loess equilibrated several feet higher than the silt/silty 9 

clay interface where water was generally encountered during drilling. Some groundwater in the 10 

loess appears to flow toward the drainage ditch (SWMU 4) that flows east-west across the north 11 

side of SWMU 5, although the primary direction of flow is probably vertical. Water in this ditch 12 

eventually drains into North Fork Creek. It is· unknown if shallow groundwater flow at 13 

SWMUs 19 and 49 is in a similar direction as that observed at SWMU 5. Water-level data from 14 

previous RFls across the Northside indicate that groundwater in the fluvial deposits flows 15 

west-northwest. 16 

7.7.2 Field Investigation 17 

The objective of the field investigation was to better defme the extent of potential contamination 18 

at SWMUs 19 and 49. Although SWMU 19 was investigated in conjunction with SWMU 49, 19 

SWMU 19 results will be included in the 1999 Assembly F RFI Report. All samples were 20 

collected and processed according to Section 4 of the Comprehensive RFI Work Plan (E/A&H, 21 

October 1994). 22 
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The soil investigation consisted of hand-auger sampling, (using methods outlined in 2 

Section 4.4.4.3 of the Comprehensive RFI Work Plan [E/A&H, October 1994]) for offsite 3 

laboratory analysis. Location 049XOOOl inside the hazardous waste accumulation area was 4 

sampled at the 0 to I-foot and the 3 to 4-foot depth intervals using a hand auger (Figure 7.7.1). 5 

This surface-soil sample underwent FSA in order to assess risk and inspect for surface spills, while 6 

the subsurface-soil sample was analyzed for VOCs, SVOCs, TPH, chlorinated pesticides/PCBs, 7 

and Appendix IX metals to assess the extent of contamination. Four soil locations were sampled 8 

for SWMU 19 and are shown in grey lettering on Figure 7.7.1. SWMU 19 results will be 9 

discussed in the 1999 Assembly F RFI Report. All soil samples were analyzed at Savannah 10 

Analytical Laboratory in Savannah, Georgia. 11 

Groundwater 12 

The groundwater investigation focused on the fluvial deposits underlying the loess because it is 13 

the preferential zone for groundwater flow and a potential route for contaminant transport, 14 

particularly chlorinated solvents, at NSA Mid-South. The groundwater investigation consisted of 15 

Geoprobe sampling for laboratory analysis. Based on work at other SWMUs, the Geoprobe was 16 

able to penetrate through the loess and into the fluvial deposits to approximately 50 feet bls. 17 

Groundwater samples were collected from six Geoprobe locations (049X0002, 049XOO03, 18 

049X0004, 049X0005, 049X0006, and 049XOO07) on the northwest end of Building N-757 and 19 

in the direction of SWMU 5 to see if contaminants had migrated (Figure 7.7.1). Three 20 

groundwater locations were sampled at SWMU 19 shown in grey lettering on Figure 7.7.1. 21 

All groundwater samples were analyzed for VOCs at Savannah Analytical Laboratory in 22 

Savannah, Georgia. 23 
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7.7.3 Confmnatory Sampling Results 

Tables and figures in this section present the analytical results for all CSI soil and groundwater 2 

samples. Values for organic analyses of soil are compared to each compound's corresponding 3 

RBC for both residential and industrial scenarios, and with the SSL for protection of groundwater 4 

as published in the USEPA Region m April 1999, RBe Table (April 12, 1999). Inorganic results 5 

are compared to RCs from NSA Mid-South, residential and industrial RBCs, and SSLs. SSLs 6 

were taken from EPAI540/R-951128 (May 1996). Groundwater results are compared to tap-water 7 

RBCs from the USEP A Region m tables and to MCLs published in the Drinking Water 8 

Regulations and Health Advisories Table (USEPA, October 1996). 9 

Organics in Soil 10 

Organic and TPH soil data for SWMU 49 samples are presented in Tables 7.7.1 and 7.7.2, 11 

respectively. 

Notes: 
a 

b 

c 

J 

• 

Table 7.7.1 
Assemblies G and H - SWMU 49 Organic Detections in SOU by Location (uJlkg) 

Depth RBC" RBC· 

Background Reference Concentration (RC) from the Reference Concentrations Technical Memorandum 
(August 27,1996, FJA&H). 

=: Industrial and residential RBCs from the Risk-Based Concentration Table (April 12, 1999, USEPA Region ill 
RBCMemo). 

= Soil Screening Level (SSL) from the Generic Screening Levels (May 1996, USEPA/OSWER SSL Guidance 
Document, EPA/5401R-95/128). 

= Contaminant detected at concentrations less than the method reporting limit; value estimated. 
RC value does not exist. 

= Reference concentration for dieldrin determined from base-wide background sampling and screening (Sur/ace Soil 
(0 to 1 foot) Background Dieldrin Concentrations at NSA Memphis. June 3, 1997 Tech Memo). 

Bold indicates samples that exceed one of the standard reference values. 
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As indicated in Table 7.7.1, none of the seven contaminants detected at SWMU 49 exceeded both 1 

RCs and residential or industrial RBCs. No organics were detected in subsurface soil. One 2 

organic, dieldrin, exceeded its residential RBC (40 j..lg/kg) and its SSL (0.2 j..lg/kg) in surface-soil 3 

sample 049SOOO101 (46 j..lg/kg). 

Table 7.7.2 
Assemblies G and H - SWMU49 Petroleum Hydrocarbon Detections In SoD by Location (mglkg) 

049XOOOI 04' TPH 

Not's: 
mglkg = milligrams per kilogram 
TPH = Total petroIewn hydrocarbons. 
IDEe TPH soil-c1eanup level ranges from 100 mgIkg to 1,000 mg/kg. 
Bold indicates samples that exceed any of the standard reference values. 

Result 

24 

4 

Because no RBC values exist for TPH or TPH..oROIDRO, IDEC soil-cleanup values were used 5 

for comparison. TDEC has established three cleanup concentrations for TPH - these are 6 

100 mg/kg, 500 mg/kg, and 1,000 mglkg - depending on the soil permeability. Initially, the 7 

TDEC cleanup level of 500 mg/kg for total TPH in nondrinking water aquifers (Le., the upper 8 

alluvium), with soil permeabilities between 10-4 and 10-6 centimeters per second (cm/sec) 9 

(TDEC, 1997), was compared to total TPH concentrations in surface and subsurface soil. This 10 

cleanup level was chosen because l.84E-6 cm/sec, a value representing the average soil 11 

permeability from 20 samples across the base, was used as the default for sites lacking 12 

permeability data (Appendix B); however, as requested by the PWD Env. Div., TPH detections 13 

in soil from 0 to 5 feet deep that exceed the TDEC cleanup level of 100 mg/kg will be designated 14 

for removal. As shown in Table 7.7.2, one SWMU 49 sample (049S0001) detection exceeded the 15 

TDEC soil-cleanup value of 100 mg/kg. No detections exceeded the 500 or 1,000 mg/kg TDEC 16 

soil-cleanup levels. 17 
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Inorganics in Soil 

Inorganic soil data for SWMU 49 samples are presented in Table 7.7.3. 

Table 7.7.3 
AssembUes G and H - SWMU 49 Inorganic Detections in SOU by Location (mglkg) 

Depth Rca RBCb 

049XOOOl Arsenic (As) 20.3 1 

Barium (Da) 265 82 

Beryllium (Be) 1.00 3 

Chromium (Cr) 28.3 2 

Cobalt (Co) 14.4 DNE 

Copper (Cu) 32.5 DNE 

Lead (Pb) 19.8 DNE 

Mercury (Hg) 0.18 DNE 

Nickel (Ni) 7 

Selenium (Se) 0.3 
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Table 7.7.3 
Assemblies G and H - SWMU 49 Inorganic Detections in Soil by Location (mg/kg) 

Depth Rca RBCb RBCb 

Location (in feet) Constituent Surface Industrial Residential SSL C Result 

049XOOOI 

(continued) 

Notes: 

Vanadium (V) 

Zinc (Zn) 

43.7 

109 

300 

620 

26 

47.6J 

a = Background Reference Concentration (RC) from the Reference Concentrations Technical Memorandum 
(August 27,1996, E/A&H). 

b = Industrial and residential RBCs from the Risk-Based Concentration Table (April 12, 1999, USEPA Region m 
RBCMemo). 

c = Soil Screening Level (SSL) from the Generic Screening Levels (May 1996, USEPAlOSWER SSL Guidance 
Document, EPAl5401R-951128). 

d = Lead soil-cleanup value, as established by USEPAlOSWER directive #9355.4-12, substituted for RBC. 
DNE = Does not exist 

RC value does not exist or RBC values do not apply to subsurface soil. 
] Constituent detected at concentrations less than the method reporting limit; value estimated. 
Bold indicates samples that exceed any of the standard reference values. 

fo";" 

As p~sented in Table 7.7.3, only one of 12 inorganics detected at SWMU 49 exceeded its RC. 
i?', 

Because none of the inorganics exceeded both RCs and residential or industrial RBCs, no COPCs 2 

were retained for SWMU 49. The following inorganics exceeded one or more of the standard 3 

reference values. 4 

• Lead exceeded its surface-soil RC (26.0 mg/kg) in sample 049S000101 (48.7 mg/kg) . 5 

• Arsenic exceeded its residential (0.43 mg/kg) and industrial (3.8 mg/kg) RBCs and its soil- 6 

to-groundwater SSL (1 mg/kg) in sample 049S000101 (7.2 mg/kg), and its soil-to- 7 

groundwater SSL in sample 049S0OO104 (5.6 mg/kg). 8 

• Barium, chromium, and nickel exceeded their soil-to-groundwater SSLs (82 mg/kg, 9 

2 mg/kg, and 7 mg/kg, respectively) in both the surface and subsurface samples. 10 
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• Selenium exceeded its soil-to-groundwater SSL (0.3 mg/kg) in sample 049S0OO104 

(0.64 mg/kg). 

Groundwater 

No VOCs were detected in the six groundwater samples collected at SWMU 49. 

7.7.4 Preliminary Risk Evaluation 

2 

3 

4 

5 

In accordance with Guidance on Preliminary Risk Evaluations for the Purpose of Reaching a 6 

Finding of Suitability to Lease (USEPA Region N Memorandum, November 1994), the potential 7 

for a PRE was examined for SWMU 49 using data from surface-soil samples collected during the 8 

CSI. It was detennined that a PRE was unnecessary because no COPC was identified. For more 9 

information on calculation of the HI and excess cancer risk, refer to Section 5. 10 

PRE Conclusions 11 

Based on the investigation data for surface-soil, subsurface-soil, and fluvial deposits groundwater, 12 

SWMU 49 is suitable for either the residential or industrial land-use scenarios in accordance with 13 

USEPA Region N November 1994 memorandum. 14 

7.7.5 Fate and Transport 15 

Evaluation of contaminant fate and transport for Assemblies G and H is discussed in Section 6.2. 16 

This section applies that approach to contaminants detected at SWMU 49. Transport processes 17 

for contaminants other than those designated as COPCs are also discussed if they occur in multiple 18 

environmental media, or have the potential to migrate to other media. Because no COPCs were 19 

identified for SWMU 49, other contaminants were examined for the potential to migrate. 20 

Potential migration pathways for contaminants at SWMU 49 include leaching from soil to 21 

groundwater and erosion of surface soil containing sorbed contaminants from the unpaved, grass- 22 
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covered areas, forming sediments in drainage ways. Surface-soil analytical data indicate that no 1 

VOCs exceeded their respective soil-to-air SSL; therefore, the soil-to-air cross-media transport 2 

process is not discussed. 3 

7.7.5.1 Soil-to-Groundwater Cross-Media Transport 4 

The pesticide dieldrin is the only SWMU 49 contaminant that exhibits the potential for soil-to- 5 

groundwater transport, based on comparison of soil concentrations to the groundwater-protection 6 

soil-screening criteria. The inorganics arsenic, barium, chromium, nickel, and selenium all 7 

exceeded their soil-to-groundwater SSLs, but not their background RCs. The only inorganic that 8 

exceeded its background SSL was lead, which does not have an established soil-to-groundwater 9 

SSL. 10 

Dieldrin is ubiquitous at NSA Mid-South because of aerial applications during a U.S. Department 11 

of Agriculture quarantine on the white-fringed beetle in the 1950s and 1960s (E/A&H, June 1997). 12 

Although dieldrin exceeded its soil-to-groundwater SSL in surface soil at SWMU 49, it did not 13 

exceed its background RC. Dieldrin was not detected in subsurface-soil samples, indicating that 14 

it is not leaching and that impact to underlying groundwater is unlikely. 15 

7.7.5.2 Soil-to-Sediment Cross-Media Transport 16 

Contaminants detected in near-surface soil were evaluated to determine their potential for erosional 17 

transport. Drainage patterns and topography at SWMU 49 were also examined to determine 18 

whether site features would support such contaminant transport. 19 

Contaminants detected in surface soil are the pesticide dieldrin and the inorganics arsenic, barium, 20 

beryllium, chromium, lead, and nickel. Again, only the inorganic lead exceeded its background 21 

RC. Pesticides and inorganics have a tendency to sorb to soil particles, rendering them immobile 22 

apart from these particles. 23 
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SWMU 49 and the surrounding area are relatively level with low-relief topography. The 1 

immediate area is covered with asphalt and descends slightly west and northwest toward two storm 2 

drains and a wooded area to the north. Contaminants were detected at only two sampling 3 

locations, indicating that contaminant migration by the soil-to-sediment process is not significant. 4 

7.7.6 Conclusions and Recommendations 5 

The following conclusions and recommendations are based on the investigation data: 6 

Conclusions 7 

• SWMU 49 is suitable for residential or industrial land use. 8 

• Seven organic compounds were detected in surface (0 to 1 foot bls) soil; however, only 9 

dieldrin was detected at concentrations exceeding its residential RBC and SSL. 10 

• TPH was detected in the surface-soil sample at 280 mg/kg, exceeding the IDEC cleanup 11 

level of 100 mg/kg. 12 

• Eleven metals were detected in surface soil at SWMU 49, none of which were retained as 13 

cOPCs. All are not considered to pose a threat. 14 

• No VOCs were detected in fluvial deposits groundwater. 15 

• No PRE was performed for SWMU 49 because no COPCs were identified. 16 

17 

Recommendations 18 

Based on surface-soil results, removal ofTPH-contaminated soil is recommended for SWMU 49. 19 
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7.8 SWMU 61 - Fonner Printing Shop Building N-26 

A CSI was conducted at SWMU 61 prior to the other Assemblies G and H SWMUs to facilitate 2 

the Navy's demolition project. SWMU 61 was a concrete pad reportedly used as a cleaning area 3 

for printing equipment from former Building N-26, which was demolished in July 1997. The 4 

sides of the pad were approximately 2 inches high and sloped toward two central drains that 5 

discharged into the sewer. SWMU 61 was approximately 250 feet east of Helena Avenue 6 

(formerly 8th Ave.), adjacentto the east side of Building N -26 (Figure 1.1) on the NSA Mid-South 7 

Northside. SWMU 61 was bounded on the north by a concrete area and on the south by a grassy 8 

area and Building 1356. 9 

Building N-26 was formerly used as a printing shop and stored printing inks that may have 10 

contained solvents and heavy metals such as cadmium. chromium. and lead. The exact time range 11 

of thi~cleaning operation is unknown. but it is estimated to be several years in the early 1980s. 12 

It was also reported that previous uses included cleaning of garbage cans and mops. During a 13 

1990 inspection. stains were observed surrounding SWMU 61 (ERCIEDGe, 1990). 14 

The former location of SWMU 61 and the surrounding area are characterized by relatively level. 15 

low-relief topography. The immediate area was concrete and descended slightly west and 16 

northwest toward two storm drains. both of which discharged into the sewer. The regional and 17 

local hydrogeology are described in Sections 2.11 and 2.12, respectively. of the Comprehensive 18 

RFI Work Plan (E/A&H. October 1994). Site-specific geologic and hydrogeologic information 19 

and references are in Section 2 of this report and in Section 2.0 of the Assemblies G and H CSI 20 

Work Plan (EnSafe. December 1997). 21 
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7.S.1 Previous Sampling Activities 

No previous sampling is known to have been conducted at SWMU 61 prior to the CSI: However, 2 

as a result of this CSI, a soil removal was undertaken in July 1997, which is detailed in 3 

Section 7.8.6. 4 

7.S.2 Field Investigation 5 

The objective of the field investigation was to better defme the extent of potential contamination 6 

at SWMU 61. All samples were collected and processed per Section 4 of the Comprehensive RFI 7 

Work Plan (E/A&H, October 1994). 8 

Soil 9 

The soil investigation consisted of both surface and subsurface-soil sampling (using methods 10 

outlined in Section 4.4.4.3 of the Comprehensive RFI Work Plan [E/A&H, October 1994]) for 11 

offsite laboratory analysis from the 0 to I-foot and 3 to 4-foot depth intervals, as shown in 12 

Figure 7.8.1. Due to the nature of operations, surface-soil samples 061S000101, 061S000401, 13 

and 061 S000601 underwent FSA, while the other surface-soil samples (061 S00020 1, 061 S000301, 14 

and 061S000501) and all subsurface-soil samples (061S000104, 061S000204, 061S0OO304, 15 

061 S000504 , and 061S000604) were analyzed for VOCs, SVOCs, Appendix IX Metals, and 16 

cyanides to assess the extent of contamination. 17 

7.S.3 Confirmatory Sampling Results 18 

Tables and figures in this section present the analytical results for all soil samples collected during 19 

this CSI. Values for organic analyses of soil are compared to each compound's corresponding 20 

RBC for both residential and industrial scenarios, and with the SSL for protection of groundwater 21 

as published in the USEPA Region III April 1999 RBC Table (April 12, 1999). Inorganic results 22 

are compared to RCs from NSA Mid-South, residential and industrial RBCs, and SSLs. SSLs 23 

were taken from EPA15401R-951128 (May 1996). 24 

7-130 



DRAINS 

GRAPHICS DOOR 
ENTRANCE 

N-26 
0615000601 
0615000604 

SWMU 61 

LEGEND 

061S000301 
061S000304 

I 
GRASS 

® - SAMPLE LOCATION 

D 

CONCRETE 

061S000101 
061S000104 

o 1356 

30 

() 

o 30 

SCALE FEET 

CONFIRMATORY SAMPLING 
INVESTIGATION 
NSA MID-SOUTH 
MILLINGTON, TN. 

FIGURE 7.8.1 
SWMU 61 

SAMPLE LOCATION MAP 



Confirmatory Sampling Investigation Report 
Assemblies Gand H -SWMUs 23,24,41,43, 47, 48, 49, and 61 
NSA Mid-South - Millington, Tennessee 
Revision: 1; August 13, 1999 

This page intentionally left blank. 

7-132 



Organics in Soil 

Confirmatory Sampling Investigation Report 
Assemblies G and H -SWMUs 23, 24, 41, 43, 47, 48, 49, and 61 

NSA Mid-South - Millington, Tennessee 
Revision: 1,' August 13, 1999 

Organic and TPH soil data for SWMU 61 samples are presented in Tables 7.8.1 and 7.8.2, 2 

respectively. 3 

BEQs were estimated in accordance with USEPA Region IV November 1995 Supplemental 4 

Guidance to RAGS Bulletin 2, as presented in Table 7.8.1 and discussed below. No groundwater 5 

samples were collected at SWMU 61. 6 

All PAHs listed below are classified by USEPA as B2 carcinogens, and their carcinogenicity is 7 

addressed relative to that of benzo(a)pyrene, which has a slope factor of 7.3 kg-day/mg. TEFs, 8 

also determined by USEPA, are multipliers that are applied to the detected concentrations. The 9 

results are subsequently summed and used to estimate the cancer risk posed by benzo(a)pyrene and 10 

other.PAHs with similar toxicology. 

BEQs include the following: 

PAH 
Benzo(a)anthracene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Chrysene 
Dibenz(a,h)anthracene 
Indeno(1,2.3-cd)pyrene 

TEF 
0.1 
0.1 
0.01 
1.0 
0.001 
1.0 
0.1 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

BEQ is listed in Table 7.8.1 as a separate value with a box around it and is followed by the P AHs 21 

that are considered in its summation. Only BEQs exceeding 100 ,ug/kg are separated in the table. 22 

After calculation, only the BEQ value is considered in a PRE and only BEQs whose values exceed 23 

both the RC and the residential or industrial RBCs of benzo(a)pyrene are considered COPCs. 24 

7-133 



Confirmatory Sampling Investigation Report 
Assemblies G and H - SWMUs 23, 24, 41, 43, 47, 48, 49, and 61 
NSA Mid-South - Millington, Tennessee 
Revision: 1,' August 13, 1999 

Table 7.8.1 
Assemblies G and H - SWMU 61 Organic Detections in Soil by Location ~glkg) 

061XOOO2 

Depth RBCb RB~ 

01' Acenaphthcne 

Anthracene 

Benzo(g,h,i)perylenet 

7-134 

12,000,000 

61,000,000 

6,100,000 

470,000 29,000 14 J 

2,300,000 590,000 38 J 

230,000 210,000 150 J 
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Table 7.8.1 
Assemblies G and H - SWMU 61 Organic Detections in SOU by Location (j.tglkg) 

Depth 

Carbazole 

Fluoranthene 

Fluorene 

Phenanthrenet 

Pyrene 

7-135 

290,000 

8,200,000 

8,200,000 

6,100,000 

6,100,000 

32,000 30 44 J 

310,000 210,000 320 J 

310,000 28,000 20 J 

230,000 210,000 190 J 

230,000 210,000 260 J 
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Table 7.8.1 
AssembUes G and H - SWMU 61 Organic Detections in SOU by Location ~glkg) 

Depth RBCb RBCb 

Location (in feet) Contaminant RC· Industrial Residential SSL C Result 

061X0003 01' 

061XOOO4 01' 

Acenaphthene 

Anthracene 

Benzo(g,h,i)perylenet 

Fluoranthene 

Phenanthrenet 

Pyrene 

4,4'-DDT 

Benzo{a)anthracene 

Benzo(g,h,i)perylenet 

Fluoranthene 

Phenanthrenet 

Pyrene 

7-136 

12,000,000 

61,000,000 

6,100,000 

8,200,000 

6,100,000 

6,100,000 

17,000 

7,800 

6,100,000 

8,200,000 

6,100,000 

6,100,000 

470,000 29,000 10J 

2,300,000 590,000 23 J 

230,000 210,000 64 J 

310,000 210,000 270 J 

230,000 210,000 140 J 

230,000 210,000 180 J 

1,900 2,000 2.4 J 

880 80 13 J 

230,000 210,000 26J 

310,000 210,000 23J 

230,000 210,000 9.4 J 

230,000 210,000 20J 
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Table 7.S.1 
Assemblies G and H - SWMU 61 Organic Detections in Soil by Location (J.Lglkg) 

Depth RBC" RBC" 

061X0005 04' Fluoranthene 210,000 

210,000 

210,000 

35 J 

24J 

25J 

Notes: 
a 

b 

c 

J 
• 

Phenanthrenet 

Pyrene 

... Background Reference Concentration (RC) from the Reference Concentrations Technical Memorandum 
(August 27,1996, E/A&H>. 

= Industrial and residential RBCs from the Risk-Based Concentration Table (April 12, 1999, USEP A Region m 
RBCMemo). 

... Soil Screening Level (SSL) from the Generic Scruning Levels (May 1996, USEP AlOSWER SSLGuidance Document, 
EP Al5401R-95/128). 

= RC value does not exist or RBC values do not apply to subsurface soil. 
"" Contaminant detected at concentrations less than the method reporting limit; value estimated. 
"" Benzo(a)pyrene Equivalent (BEQ) was calculated in accordance with USEPA Region IV November 

1995= Supplemental Guidance to RAGS Bulletin 2. 
+ = Reference concentration for dieldrin determined from base-wide background sampling and screening. 
't Pyrene is used as a surrogate. 
=!: = Acenaphthene is used as a surrogate. 
Bold indicates samples that exceed any one of the standard reference values. 
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As indicated in Table 7.8.1, only one of the 21 contaminants detected in SWMU 61 soil samples, 1 

(benzo(a)pyrene) exceeded only its residential RBC in four surface-soil samples, and three 2 

exceeded only their soil-to-groundwater SSLs in surface and subsurface samples. Benzo(a)pyrene 3 

is addressed under the BEQ where no surface-soil samples exceeded both the RC and the 4 
, , 

residential RBC. One subsurface sample exceeded the RC and soil-to-:-groundwater SSL for BEQ. 5 

• BEQ exceeded the RC (565 j.tglkg) and soil-to~oundwater SSL (400 j.tg/kg) in 6 

subsurface-soil sample 061SOOO204 (717 j.tglkg). 7 

• Carbazole exceeded its soil-to-groundwater SSL (30 j.tglkg) in samples 061SOOO101 8 

(130 j.tglkg), 061SOOO201 (44 j.tglkg), and 061SOOO204 (430 j.tglkg). 9 

• .Dieldrinandbeta-BHC.exceedecltheirSSLs(0.2 j.tglkg and 0.1 /-tg/kg, respectively) in one 10 

soil-sample, 061Sooo101, at 21I-lgl.kgandO:33j.tg/kg, respectively. 

Table 7.8.2 
Assemblies G and H - SWMU 61 PetroleUDl Hydrocarbon Detections in Soil by Location (mglkg) 

061XOOO4 01' TPH 

Notes: 
J = value estimated 
mglkg = milligrams per kilogram 
TPH = Total petroleum hydrocarbons. 
TOEe TPH soiI-cleanup level ranges from 100 mg/kg to 1,000 mg/kg. 
Bold indicates samples that exceed any of the standard reference values. 
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Because no RBC values exist for TPH or TPH-GRO/DRO, TDEC soil-cleanup values were used 1 

for comparison. TDEC has established three cleanup concentrations for TPH - 100 mg/kg, 2 

500 mg/kg, and 1,000 mg/kg - depending on the soil permeability. The TDEC cleanup level of 3 

500 mg/kg for total TPH in nondrinking-water aquifers (Le., the upper alluvium), with soil 4 

permeabilities between 10-4 and 10-6 centimeters per second (cm/sec) (TDEC, 1997), was initially 5 

compared to total TPH concentrations in surface and subsurface soil. This cleanup level was 6 

chosen because 1.84E-6 cm/sec, a value representing the average soil permeability from 7 

20 samples across the base, was used as the default for sites lacking permeability data 8 

(Appendix B). 9 

Inorganics in Soil 10 

Inorganic soil data for SWMU 61 samples are presented in Table 7.8.3. 11 

'~ Table 7.S.3 
Assemblies G and H - SWMU 61 Inorganic Detections In Son by Locadon (mglkg) 

Depth RBC" RBCb 
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Table 7.8.3 
AssembUes G and H - SWMU 61 Inorganic Detections in Soil by Location (mg/kg) 

Depth RBCb RBCb 

061XOOOI 04' Arsenic (As) 20.3 1 

Barium (Da) 265 82 

Beryllium (Be) 1.00 3 

Chromium (Cr) 28.3 2 

Cobalt (Co) 14.4 ONE 

Copper (Cu) 32.5 ONE 

Lead (Pb) 19.8 ONE 

Mercury (Hg) 0.18 DNE 

Nickel (Ni) 7 

Vanadium (V) 43.7 300 

Zinc (Zn) 109 620 
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11.6 

118 

0.56J 

14.6 

7.3 J 

17.3 

152J 

0.06 

15.6 

27.8 

71.6J 
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Table 7.8.3 
Assemblies G and H -SWMU 61 Inorganic Detections in SOU by Location (mglkg) 

Depth RBCb RBCb 

04' Arsenic (As) 20.3 1 9.6 

Barium (Da) 265 82 122 

Beryllium (Be) 1.00 3 0.33 J 

Chromium (Cr) 28.3 2 12.2 

Cobalt (Co) 14.4 ONE 9.5 J 

Copper (Cu) 32.5 ONE 14.7 

Lead (Pb) 19.8 ONE 20.9J 

Mercury (Hg) 0.18 ONE 0.03 

Nickel (Ni) 7 13 

Selenium (Se) 0.3 0.81 J 

Vanadium (V) 43.7 300 25.6 

Zinc (Zn) 109 620 59.2 J 
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Table 7.8.3 
Assemblies G and H - SWMU 61 Inorganic Detections in SOU by Location (mglkg) 

Depth RBCb RBCb 

061XOOO3 04' Arsenic (As) 20.3 1 

Barium (Ba) 265 82 

Beryllium (Be) 1.00 3 

Chromium (Cr) 28.3 2 

Cobalt (Co) 14.4 ONE 

Copper (Cu) 32.5 ONE 

Lead (Pb) 19.8 ONE 

Mercury (Hg) 0.18 DNE 

Nickel (Ni) 7 

Selenium (Se) 0.3 

Thallium (Tl) 0.04 

Vanadium (V) 43.7 300 

Zinc (Zn) 109 620 
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U.6 

146 

0.67 J 

18.5 

15.4J 

22.8 

l5.5J 

0.06 

18.2 

0.5J 

1J 

38.5 

89.4J 



061X0005 

Confirmatory Sampling Investigation Repon 
Assemblies G and H - SWMUs 23, 24, 41, '43, 47, 48, 49, and 61 

NSA Mid-South - Millington, Tennessee 
Revision: 1,' August 13, 1999 

Table 7.8.3 
Assemblies G and H - SWMU 61 Inorganic Detections in Soil by Location (mglkg) 

Depth RBCb RBCb 

01' Arsenic (As) 14.6 3.8 0.43 1 11.8 

Barium (Da) 223 14,000 550 82 162 

Beryllium (Be) 1.00 410 16 3 0.56J 

Chromium (Cr) 24.0 610 23 2 15.8 

Cobalt (Co) 16.0 12,000 470 ONE 9.8 J 

Copper (Cu) 24.2 8,200 310 ONE 22.9 

Lead (Pb) 26 4O(f 400d ONE 22.5 J 

Mercury (Hg) 0.46 ONE ONE ONE 0.04 

Nickel (Ni) 20.6 4,100 160 7 20.7 

Selenium (Se) 1,000 39 0.3 0.52J 

Vanadium (V) 45.1 1,400 55 300 32.4 

Zinc (Zn) 98 61,000 2,300 620 90.5 J 

7-143 



Confirmatory Sampling Investigation Repon 
Assemblies Gand H -SWMUs 23,24,41,43, 47,48,49, and 61 
NSA Mid-South - Millington, Tennessee 
Revision: 1,' August 13, 1999 

Table 7.8.3 
Assemblies G and H - SWMU 61 Inorganic Detections in SOU by Location (mglkg) 

Depth RBC" RBCb 

061X0006 01' Arsenic (As) 14.6 3.8 0.43 1 

Barium (Da) 223 14,000 550 82 

Beryllium (Be) 1.00 410 16 3 

Chromium (Cr) 24.0 610 23 2 

Cobalt (Co) 16.0 12,000 470 ONE 

Copper (Cu) 24.2 8,200 310 ONE 

Lead (Pb) 26 400d ~ ONE 

Mercury (Hg) 0.46 ONE ONE ONE 

Nickel (Ni) 20.6 4,100 160 7 

Selenium (Se) 1,000 39 0.3 

Silver (Ag) 1,000 39 2 

Vanadium (V) 45.1 1,400 55 300 

Zinc (Zn) 98 61,000 2,300 620 
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7.7 

133 

0.55 J 

12.8 

4.9J 

13.4 

11.9J 

0.05 

12.7 

O.46J 

O.48J 

25.2 

45.9J 
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Table 7.8.3 
AssembUes G and H - SWMU 61 Inorganic Detections in Soil by Location (mglkg) 

Depth RBCb RBCb 

a = Background Reference Concentration (RC) from the Reference Concentrations Technical Memorandum 
(August 27, 1996, E/A&H). 

b = Industrial and residential RBCs from the Risk-Based Concentration Table (April 12, 1999, USEPA Region m 
RBCMemo). 

c Soil Screening Level (SSL) from the Generic Screening Levels (May 1996, USEPAlOSWER SSL Guidance 
Document, EPA/5401R-95/128). 

d = Lead soil-cleanup value, as established by USEPA/OSWER Directive #9355.4-12, substituted for RBC. 
= RC value does not exist or RBC values d()not apply to subsurface soil. 

DNE = Does not exist. 
J = Constituent detected at concentrations less than the methoo reporting limit; value estimated. 
Bold indicates samples that exceed any of the standard reference values. 
Bold/Italics indicate samples included in PRE. 

Table 7.8.3 shows that lead was the only of 15 inorganics detected at SWMU 61 that exceeded 1 

both its RC and the established TDEC cleanup value, and was therefore included in the PRE. The 2 

following inorganics exceeded one or more of the standard reference values. 3 

• Lead was established as a COPC because it exceeded its RC (26 mg/kg) and 4 

USEP AlOffice of Solid Waste and Emergency Response (OSWER) soil-cleanup value (400 s 

mg/kg) in sample 061S0OO201 (403 mg/kg). Lead exceeded only its RC in three surface- 6 

soil samples and in their three corresponding subsurface-soil samples. 7 

• Arsenic exceeded its residential RBC (0.43 mglkg) , industrial RBC (3.8 mglkg), and soil- 8 

to-groundwater SSL (1 mglkg) in all six surface-soil samples. 9 
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• Barium, cadmium, chromium, nickel, selenium, and thallium exceeded their respective 1 

soil-to-groundwater SSLs in multiple surface- and subsurface-soil samples. 2 

• Cobalt exceeded its background subsurface RC (14.4 mg/kg) in sample 061S000304 3 

(15.4 mg/kg). 4 

• Copper and zinc exceeded their respective RCs (24.2 mg/kg and 98 mg/kg) in sample 5 

061S000301 (66.3 mg/kg and 689 mg/kg). Zinc also exceeded its soil-to-groundwater SSL 6 

(620 mg/kg) in sample 061S000301. 7 

7.8.4 Preliminary Risk Evaluation I Lead Model 8 

In accordance with Guidance on Preliminary Risk Evaluations for the Purpose of Reaching a 9 

Finding of Suitability to Lease (USEPA Region N memorandum, November 1994), the potential 10 

for a PRE was examined for SWMU 61 using data from surface-soil samples collected during the 11 

CSI. Lead was the only constituent to qualify as a COPC in surface soil and BEQ was identified 12 

as a COPC in subsurface soil. The maximum reported lead concentration of 403 mg/kg exceeded 13 

the soil lead action level of 400 mg/kg. The maximum reported concentration of BEQ (717 ;.tg/kg) 14 

exceeded the RC and the soil-to-groundwater SSL. A PRE was not considered appropriate for lead 15 

because it has no industrial or residential RBC. BEQ did not need a PRE either because RBCs do 16 

not apply to subsurface soil. Instead, risk was evaluated by Version 0.99d of US EPA's Integrated 17 

Exposure-Uptake Biokinetic (IEUBK) model for lead in soil and the construction-worker scenario 18 

for BEQ in subsurface soil. 19 

Lead Model 20 

The IEUBK model calculates the probability that blood lead concentrations would exceed 21 

0.010 micrograms per deciliter (ttg/dl), which is the USEPA blood-lead threshold. The USEPA 22 

probability threshold is 5 %, which is indicated by the Y -intercept on a probability density 23 
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function, calculated and graphed by the USEP A model assuming a child would ingest site soil from 1 

the age of zero to 84 months. 2 

Appendix C presents model assumptions and a graphical representation of the intersection of the 3 

probability percent and blood-lead concentration. Assuming the maximum reported soil 4 

concentration represents site-wide values, the USEPA model predicts a less than 5% probability 5 

that the blood-lead level would exceed 0.010 mg/dl. In addition, the arithmetic mean lead 6 

concentration in soil is less than the soil action level of 400 mglkg. 7 

Construction Worker RBC Development 8 

Screening concentrations were developed to address a future construction worker's hypothetical 9 

exposure to subsurface soil. RAGS and E/A&H's technical memorandum (February 4, 1997) 10 

detaih~xposure assumptions for this HHRA. The construction-worker scenario and assumptions 11 

are not discussed in the technical memorandum and are summarized below. 12 

Construction projects would not be expected to meet the RAGS definition of chronic exposure 13 

(Le., seven years or more). Toxicological information used to estimate risk is often based on 14 

subchronic studies, and the data are extrapolated and modified for chronic exposure and toxicity 15 

assessment. No adjustments were made to the toxicological data for subchronic exposure 16 

conditions in this CSI, so toxic endpoints used for some chemicals could overestimate risk. 17 

U sing the chronic toxicological data and exposure models compiled by USEPA Region III in their 18 

RBC Tables (www.epa.gov, January 1998), exposure assumptions were modified to address 19 

construction-worker exposure, and residential RBCs were modified to develop construction-worker 20 

RBCs. Multipliers were developed to simplify the process, and the equations, exposure 21 

assumptions, and resulting multipliers are explained below. 22 
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Non-carcinogens 

USEPA Region ill Soil RBC = (TID)(BW)(AT)(RfD)/[(IR)(EF)(ED)(F)] 

Where: 

CDIs - ingested dose (mg/kg-day) 

TID - target hazard index (1.0) 

BW = body weight (kg) 

AT = averaging time (days) 

RID - reference dose (mg/kg-day) 

IR - ingestion rate (milligrams per day [mg/day]) 

EF - exposure frequency (days/year) 

ED = exposure duration (years) 

F - conversion factor (lE-6 kg/mg) 

Carcinogens 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

In accordance with RAGS Parts A and D, the lifetime weighted average (L W A) is used to estimate 14 

the intake for site residents. An example of the L W A calculation is shown below for the soil 15 

ingestion pathway. 16 

LWA = [CIRa x EDJ/BWJ + [CIRc x EDJ/BWJ 17 

Where: 18 

LWA - lifetime weighted average 19 

IR = ingestion rate (milligrams per day [mg/day]) 20 

ED - exposure duration (years) 21 

BW - body weight (kg) 22 

= adult a 23 

c - child 24 
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Consequently, the RBC for carcinogens would be calculated as follows for site residents: 

RBC = (AT)/[(EPC.)(EF)(LWA)(F)(SF)] 

Where: 

RBC = Risk-based concentration (mg/kg) 

AT = averaging time (days) 

EPCs - exposure point concentration of contaminant (mg/kg) 

EF - exposure frequency (days/year) 

LWA - lifetime weighted average 

F = conversion factor (lE-6 kg/mg) 

SF = slope factor (kg-day/mg) 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

The exposure frequency was changed to reflect trespasser and construction-worker exposure. 12 

Specific exposure assumptions are listed in Table 7.8.4. 

Table 7.8.4 
Parameten Used to Estbnate CDI 

Trespassing 
Adolescent Construction 

SoUto Skin Adherence Factor 
(ADH) 

Oral Absorption Efficiency I (OAB) 

1 

0.2 
(inorganics) 
0.8 (VOCS) 
0.5 (others) 

1 

0.2 
(inorganics) 
0.8 (VOCs) 
0.5 (others) 
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0.2 
(inorganics) 
0.8 (VOCS) 
0.5 (others) 

NA 

NA 

13 
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unitless 
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Table 7.8.4 
Parameters Used to Estimate CDI 

Pathway Parameters 

Exposure Duration (ED) 

Body Weight (BW) 

Averaging Time, Cancer (ATJ 

Notes: 

Resident 
Adult 

24C 

70'" 

25,550" 

Resident 
Child 

6C 

15" 

25,550" 

Trespassing 
Adolescent Construction 
(age 7-16) Worker 

10' 

45" 7rt 

25 ,5500 25,550" 

Units 

years 

kg 

days 

a USEPA (1989a) Risk Assessment Guidance for Superfund Vol. I, Hunum Health Evaluation Manual (Part A). 
b USEPA (1991b) Risk Assessment GuidJJnce for Superfund VoL I: Hunum Health Evaluation Manual Supplemental 

GuidJJnce, Standard Default Exposure Factors, Interim Final, OSWER Directive: 9285.6-03.EPAl600/8-89/043. 
c = USEPA (1991a), Risk Assessment GuidJJnce for Superfund: Vol. 1- Hunum Health Evaluation Manual (Part B, 

Development of Risk-Based Preliminary Remediation Goals). OSWER Directive 9285.7-01B. 
d Calculated as the producfof ED (years) x 365 days/year. 
e Calculated as the product of 70 years (assumed lifetime) x 365 days per year. 
f = Assuming one day per week exposure. 
g = Assuming trespassing occurs during the lO .. year adolescent/teenage period. 
h = Assuming 2.6 hours swimming/day x 50 mllhr ingestion x 0.001 Uml = 0.13 L/day 
i = USEPA (1995) Supplemental GuidJJnce to RAGS Bulletins 2 and 3, Exposure Assessment and Toxicity Assessment. 
NA = Not applicable. 

Construction Worker RBC 

As shown in Table 7.8.4, soil ingestion rates are quite different for residents and construction 2 

workers. These parameters were changed to reflect the likelihood that a construction worker 3 

would ingest soil at a higher rate (e.g., 480 mg/day) during heavy construction activities, and the 4 

rate would be expected to diminish (e.g., 200 mg/day) over time as the structure or project neared 5 

completion. A six-month exposure period was assumed, based on recommendations from TDEC, 6 

the USEPA Region IV and its review contractor. A weighted average of 340 mg/day was 7 

calculated and agreed upon as a default construction-worker ingestion rate. The modified ingestion 8 

rate, exposure duration, and exposure frequency were substituted in the USEPA Region m 9 

equations to estimate a construction-worker RBC. 10 
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For example, the site resident soil carcinogen and non-carcinogen RBCs for arsenic are 

0.43 -mg/kg and 23.5 mg/kg, respectively. Using the construction-worker assumptions in 2 

Table 7.8.4, the corresponding carcinogen and non-carcinogen construction-worker RBCs would 3 

be 29.2 mg/kg and 187.9 mg/kg, respectively. These RBCs result in multipliers of 68.6 and 4 

8.0 for carcinogens and non-carcinogens, respectively, which were used in screening comparisons 5 

for subsurface soil. The BEQ RBC of 0.088 mg/kg converts to a construction-worker RBC of 6 

6.0 mg/kg, which was used to screen subsurface soil for BEQ. 7 

PRElLead Model Conclusions 8 

The following conclusions were based on information gathered during the investigation. 9 

• The USEPA IEUBK lead model calculations predicted that the probability of blood-lead 10 

levels exceeding 10 ,Ltg/elL is less than 5 %. Lead is therefore not retained as a COPC for 11 

this site. 12 

• No excess risk is posed by a construction worker's exposure to BEQ as determined by the 13 

subsurface-soil lead concentration of 0.717 mg/kg, which does not exceed the 6 mg/kg 14 

adjusted RBC. 15 

7.8.S Fate and Transport 16 

The evaluation of fate and transport for Assemblies G and H contaminants is discussed in 17 

Section 6.2, which is applied here for SWMU 61 contaminants. Transport processes for 18 

contaminants other than COPCs are also discussed if they occur in mUltiple environmental media 19 

or migrate to other media. 20 

Potential migration pathways for contaminants at SWMU 61 include leaching from soil to 21 

groundwater, and erosion of contaminated surface soil from unpaved grass-covered areas to form 22 
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sediments in drainage-ways. Surface-soil analytical data indicate that no VOCs exceeded their 
& 

respective soil-to-air SSL, and the soil-to-air cross-media transport process is therefore not 2 

discussed. 3 

Soil-to-Groundwater Cross-Media Transport 4 

SWMU 61 contaminants that exhibit the potential for soil-to-groundwater transport, based on 5 

comparison of soil concentrations to the groundwater-protection soil-screening criteria, are the 6 

SVOCs benzo(a)anthracene, benzo(b):tluoranthene, benzo(a)pyrene, and carbazole, the pesticides 7 

dieldrin and beta-BHC, and the inorganics nickel and zinc. Several inorganics exceeded their 8 

soil-to-groundwater SSLs, but only zinc exceed its background RC. Zinc is not considered a soil- 9 

to-groundwater migration concern because of its immobility and affmity for soil particles; 10 

however, the potential exists for leaching to groundwater based on the SSL and RC exceedances. 11 

The other inorganics are not considered for fate and transport discussions since their 12 

concentrations, which were less than their background RCs, are considered naturally occurring. 13 

7.S.6 Removal Action 14 

Based on elevated concentrations of BEQ, lead, and TPH in the surface soil, a removal was 15 

conducted at SWMU 61. In July 1997, approximately 18 yards of soil were removed to about 16 

2 feet deep by the Navy and Environmental Transport Company, and disposed of by the Navy as 17 

non-regulated waste at L WD Sanitary LandfIll in Calvert, Kentucky. No confmnatory samples 18 

were collected from the bottom of the excavation because the extent of contamination was limited 19 

and the subsurface soil risk was low. 20 

7.S.7 Conclusions and Recommendations 21 

The following conclusions and recommendations are based on site investigation data: 22 
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Conclusions 

SWMU 61 is considered suitable for industrial or residential land use because the contaminated 2 

soil was removed in July 1997. 3 

The following conclusions were made Prior to the soil removal, 4 

• Twenty organic compounds were detected in surface soil (0 to 1 foot), although none were 5 

identified as COPCs. 6 

• TPH at one location (061XOOOl) exceeded the TDEC cleanup value of 1,000 mg/kg at a 7 

concentration of 3,600 mg/kg. 8 

• Fifteen metals were detected in surface soil at SWMU 61. Of these: 9 

Lead exceeded its RC and residential and industrial RBCs in one surface-soil 10 

sample, and was retained as a COPC. 11 

• A PRE was not performed for SWMU 61. Instead, lead was modeled statistically and 12 

BEQ was evaluated for the exposure of a construction worker. 13 

The probability of blood-lead levels exceeding 10 ,ug/dl is less than 5 %, which is 14 

below the risk threshold. 15 

BEQ does not pose excess risk to a construction worker exposed to the maximum 16 

concentration in subsurface soil at SWMU 61. 17 

Recommendations 18 

SWMU 61 is recommended for no further action, based on the removal of contaminated soil and 19 

demolition of the associated building in July 1997. 20 
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8.0 ECOLOGICAL RISK ASSESSMENT 

An ecological risk assessment assesses the actual or potential adverse effects on ecological 2 

receptors resulting from contamination. This ERA will focus on the terrestrial ecosystem 3 

associated with the SWMUs in Assemblies G and H at NSA Mid-South. It considers exposure 4 

pathways that could result in unacceptable levels of exposure to ecological receptors now, or in 5 

the future. The approach to this assessment is based on the USEPA Risk Assessment Guidance 6 

for Superfund Volume II -Environmental Evaluation Manual (1989), the USEPAFrameworkfor 7 

Ecological Risk Assessment (USEPAl630/R-92/001), and the USEPA Ecological Risk Guidance 8 

for Superfund: Process for Designing and Conducting Ecological Risk Interim Final (1997). 9 

Evaluating potential exposure pathways is one of the primary tasks of the screening-level 10 

ecological characterization of the site. For an exposure pathway to be complete, a contaminant 11 

must be able to travel from the source to ecological receptors and to be taken up by the receptors 12 

via one or more exposure routes. 13 

SWMUs 23, 24, 41, 43, 47, 48, 49, and 61 14 

No complete exposure pathways exist at these sites because of the lack of receptors. All sites, 15 

which are in developed and/or industrialized areas of the base, consist of graveled, paved, and 16 

fenced areas surrounded by streets with no quality habitat available; therefore, no further action 17 

is recommended based on potential ecological risk at these sites. No connection between 18 

stormwater runoff and nearby ditches was observed at most sites. At sites where the potential for 19 

stormwater runoff to impact receptors exists, the ecological risk was addressed in the SWMU 38 20 

assessment. 21 
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9.0 CONCLUSIONS AND RECOMMENDATIONS SUMMARY 

A follow-up RFI is recommended for SWMUs 24,41, and 43. The following table summarizes 2 

the findings of this CSI and the work recommended for the RFI. It provides a brief overview of 3 

the COPCs, PRE results, contaminant exceedances, and the recommendations and rationale based 4 

on these fmdings. 
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Table9.l 
Assemblies G and H 

CSI Cooclusions and Rec:GIIJIIHIIdat Summary 

24 

43 

Arsenic 
TPH 

Arsenic 
TPH 

Media 

Surface and 
subsurface 

soil 

Surface 
soil 

PRE Results 

Suitable for 
use 

Not suitable 
for use 

Suitable 
for use 

Suitable 
for use 

ScreeaiDg 
Criteria ItFI 

3, 4, 5, 6, 7 Collect Shelby tube sample for 
permeability IlIJIlysis and remove 
TPH~ted soil. 
Undertake Geoprobe groundwater 
iDvestIption. 

3, 4, 5, 6, 7 Sample at least four Geoprobe 
groundwater locations. 
Remove TPH-contaminated soil 
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Permeability - BstIblish appropriate 'IDEe cleaPUp levels for 
TPH detected in surface and subsurface soil and bring TPH levels 
in soil inIo compliaDce with 'IDEe reguIatiom. 
Geoprobe groundwater locations - Detcnnine if PeE bas leached 
to ftuvia1 groundwater from soil. 

Geoprobe groundwater locations - Detcnnine if TCE bas leached 
to fluvial groundwater from soil. 
Bring TPH levels in soil into compliance with TDEC regulations. 



SWMU 

48 

61 

Noul: 
a 
b 
c 
d 
1 
2 
3 
4 
5 
6 
7 
BEQ 
PCE 
TCE 

= 

= 

TPH 

BEQ 
Lead 
TPH 

',...." ,-~'-,"','1"r, 

Table 9.1 
AssembUes G and H 

Confirmatory Sampling Investigation Report 
Assemblies G and H - SWMUs 23, 24, 41, 43, 47, 48, 49, and 61 

NSA Mid-South - Millington, Tennessee 
Revision: I; August 13, 1999 

CSI CondusiODl and Recommendations Summary 

PRE Results Screening 
Criteria 

COPCs' 
Media 

Affected· Restdmtipl ladustrlal Exeeeded' 

Surface and 
subsurface 

soil 

Surface and 
subsurface 

soil 

NA 

NA 

Contaminant of potential concern identified in the PRE 
Media where the COPC was identified 

NA 7 

NA 3,4,6,7 

RFI 

Rec:ommendatioas • 

Remove TPH-contamiDated soil 

No further action 

Indicates a contaminant(s) exceeded a screening criteria and lists the criteria that was exceeded 
Recommendation based on screening criteria exceedances 
MCL (maximum contaminant level) 
tap-water RBC 
residential RBC 
industrial RBC 
soil-to-groundwater SSL 
background RCs 
IDEC soil-cleawp levels for TPH 
Benzo(a)pyrene Equivalents 
Tetncbloroetbene 
Tricbloroethene 
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Bring TPH levels in soil into compliance with IDEC regulations. 

Soil removal and building demolition was completed in July 1997. 
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Soil and Groundwater Analytical Results 
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4.0 STEEL BAFFLE 

The contractor is to furnish, supply details (including design of all connections), fabricate, 

and erect the structural steel framing, supports, metal sheets, and bracing for the baffle. 

The contractor is to prime and finish-coat the erected steel using a suitable rust preventive 

enamel paint (Rust-Oleum or equivalent) in a color selected by the owner. 

5.0 PIPING 

5.1 The contractor is to provide and install all piping components, including manually operated 

valves, strainers, pipe supports, anchors, and hangers. 

All piping indicated is to be installed by the contractor. The contractor will be 

responsible for field-routing any piping that is not detailed on the plans and elevations 

and is responsible for determining the exact routing of all piping. The contractor is to 

make field measurements to determine actual equipment and tie-in point locations and to 

locate all interferences. The piping plans provided to the contractor are intended to be 

used to convey the intent and general arrangement of the piping. 

5.2 A 3-inch pipe shall be buried 2 feet deep from Sump (T-Ol) to Ahoskie Creek, 

approximately 2,500 feet. 

L:\Euco\wwlvesco. wpd 
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78-93-3 

. 'O$"1b~11 

Cht.o,rOllllll!thane 
f llY'i.:lJI~ cliHde 

8romame,thane 
let; t or~i:h~tii 
i1.1-Dlchloroethene 
eth,l. ~til6rt. 
,,'~Dichlol"oethlne 
cht<lrofol"lll 
1 .• 1,'~ T rich L oroeth~1'1e 
~ar~ tliUacht,6rtde 
Benzene 
,. ~2-D h:h lo"64i~.~adi 
TrichLoroethane 
!n.;;Df~ht~r6Pr~ 
'81'01ll0clif ch t ol"OIlIIII!thane 
TolueNi 
, .• ', 2-Tl'l cMol"oe~hane 
1.~~a~t~i'~*h" . 
Dlbl'omoc:hlorOllllll!thane 
t6tijr_i~ 
Eth)lL~nzene 
1$1\,r'" 
'lI,rOl1lOfol'1ll 
, ~ h2.a-Tet,rachl,ijtoethll" 
Acetone 
carbdriiiiltalh&i 
2-Butanone (MEK) 
4~iile~hyt ~2~plt1tanone <,,181C) 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 49 ANALYTICAL GROUNDWATER RESULTS 

10. 
1Q., 
10. 
10~ 
5 • 
5. 
5. 

" 5. 
5. 
5. 
!t 
5. 
5. 
5. 
5; 
5. 
$~ 
5. U 
!I,. U 
5. 
5~, 

5. 
!h 

50. 
5~ 

25. 
25~ 
5. 
S. 

25,. 
S., 
5. 

1411 

N!I 

*** Validation Complete *** 

Page: 2 
Tillie: 14:05 



Soil 



DATALCP3 
OS/27/98 

NSA f.mMFHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 23 ANALYTICAL SOIL RESULTS 

J 
u 

*** Validation Complete *** 

Page: 

Tillie: 13:36 



DATALCP3 
OS/27/98 

57-12-5ICyanicle (al) 1.2 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 23 ANALYTICAL SOIL RESULTS 

u 1.2 u 

*** Validat Complete *** 

Page: 2 
Tillie: 13:36 



DATALCP3 

OS/27/98 

75-99-0 
"·6!iH~ . 

1918-00-9 
" .. 14;;6 

120-36-5 
"'-1$-7 
93-72-' 
~~16';' 
88-85-1 
94~82~6 

eli'lL orprop 
~~.\'.I 

5-TP (Sit vex) 
~!H 

naseb 
,4~j)8 

120· 
10~ 
10. 
teo 

120. 
10~ 

NSA..MEMPHIS 
ASSEMBLIES G .& H CSI REPORT 

SWMO 23 ANALYTICAL SOIL RESULTS 

u 
U 
U 

...... ~ 

U 

tJ 

2400. 
·• .. i4JC). 

24. 
···i40it· 

120. 
.... ,); 

9.9 
... J~fj .. 
120. 
<'~9··· 

*** Validation Complete *** 

Page: 3 
Tillie: 13:36 



DATALCP3 
OS/27/98 

86-50-0 
3S400~43'2I;11u\grQT 

29'21-111-2 
S,~n'4 ~.t~OIi 

8065-.48-3 '.' --.tOfi1"O 
1~6·""O ·wton.S 
333-41-5 
62-13·7 

298-04-4 
b1?it~4:a~, IEt.N~ 

115-91)-2 
$j"U~, fFttltt)1 i>fI' 

1186-34-7 IM .. ";nm,,,, .. 
300~14~S 
298-00-£1 
~·ft-21l»irilii"f'iiI 
299-84-3 

22~"~"-9 
321-98-0 
1S0;,.$lh'.i'llIIliil 

34643-46-4 
"".5t~'~f.tl'loat. 
)~;,:~:~ .,.cratadios 

56-3,8-2Pal'lIIthi 
3689~24~S 
2.104-64-5 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 23 ANALYTICAL SOIL RESULTS 

82. 
41; 
41. 

4tG~ 
100. 
t06~ ',' 
4'· .' 
~r 
82. 
ah 

410. ni 
82. 

····41fi 
21. 

"1~ 
41. 
4ft 

410. 
'nr······· 
41. 
~b<···· 

•. ·.<·4t~:.· .• ········· 
41. 
11 ~" 
41. u 

*** 

78. 
3~~ 
39. 

il9.6t<.··. 
99. 

'99~i" 
39. 

u 
o 
u 

Complete *** 

Page: 4 
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DATAlCP3 
OS/27/98 

NSA MEMPHIS 
ASSEMBLIES· G.& H CSI REPORT 

SWMU 23 ANALYTICAL SOIL RESULTS 

2.1 
2. , 
2.1 
It. 1 
2.1 
lI:~ 1 
0.1i4 JI 
4 •. 1\1 
4.1 u It" Qi 
4.1 U 
t1 U 
4· 1i U, 
21. Q 
4.1 U 

liij. 
41. 
84·~ 
41! • 
41-
41. 
41i. 
41. 
2:1, 

2. 
··· ... ·.ii·.{~r· 

2. 
·.>/il\ 

2. 
··<if 
····/.JlU· 

1.4 .. ··.·i··:j~l·.··· 
3.9 

·········>:'W 
3.9 U .'if>·.,··········· 

·· ............ t~~ ...... ~ ....... . 
(~t· ·\t··········· 

3.9 
ii)ij~>i 
39. 

..'jQ> 
39. 

·?!9i·· . 
39. 

····>·i~f 
39. 
20.· 

U 
U 

*** Validation Complete *** 
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DATALCP3 
OS/27/98 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 23 ANALYTICAL SOIL RESULTS 

Page: 6 

Tille: 13:36 



DATALCP3 
05127198 

100-01-6 
534~'2;.1!· IHilittiy. 
8:6~3,0-" N'-N" tr~l!Iodiphel'lyl 

10h,,-j ~~.i'~ii!t:lYt4~i.li'lYU~th.r 
118,-74-1 lIellacl1lo,robelilzerte 
81"$1-, :P"'til~~~raPh~1 
85-01-8 Phertalilthrerte 

lil:i·1i~,t · .. ·.ntl1~'~~ 
86-74-8Cal"baiz.D 
84 .. t4~i 

206-4·4-0 
12,"oq-O 
85-68-7 
9i··WH 
56-55-3/'lilenIO(. 

2ii~th~t Cj,~\liG 
"!-~'-7 
1ti'~a4·0 fH1 .• 1tt 

::;::::~I:=I:~:H::::~~:~~ 
50-32-8 

193~i9'~$ ~"_(':~,.~&j)P;,,,,,, 
53-7~~3 .i~li1z( •• h)alilt~~a~.~ 
191~2'~2 I"'Ztll(g.h~. t )per,leili! 
122-39-4 . iphelilylamlne 

410. 
41'0'. 
410. 
'l~t 

2100'. 
2100. 
410. 
410r 
410. 

2100. 
410. 
41th 
410. 

4'G~ 
410. 
.10. 
410, 
820, 
41'0'. 
410~ 
410. 
410. 
410. 
41t1. 
410. 
4."0. 
419· 
410. 

NR 

NSl\ MEMPHIS 
ASSEMBLI:Esd~,H, CSI REPORT 

SWMU 23 ANALYTICAL SOIL RESULTS 

U' 
IJ 
U' 
U 
IJ 
U 
U' 
jj 

ti, 
U' 
U 
u 
iJ: 
U' 
Ii 

NR 

*** Validation Complete *** 

Page: 7 
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DATALCP3 
OS/27/98 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 23 ANALYTICAL SOIL RESULTS 

o23 .. i~0003"15 
iJ23s:ij"'l$ .'. 
S880336;1/.·· 

JP;.~,,~l:f~*I···Q~~JQQ~l'··· 

79-00-5 
1It"1.·4It.tr.~¥ilj~thW; 
124-48-1 

'oe~"·t 100-41-4 
1.~"2~!J ISt.,~IiW·: "::'{::i} 
75-25-2 ,lrllllOfol"ll 
1t·34~i !'.f,2,i~litfiiht~t~ 
67-64-1 AcetOl'le 
ri~1sqJt:I~~jfJolnai( i:)}: '" 

7B-93-32~8utanone (MeK) . 
1il8~1Q,;'4.Hlidtflfi~f~~:L(itj.)· : ........ . 

10061:-0'1-5 c.is~1 f3~~fc.~h)"OflrOJl8l;M!.< N. 

,0061 -oa;'6tf";;hl"'ileti\or.~::":;:/ 
591-78-6 2-Hexanone 
1j36~.Q*':1i.nit'ti:' 
5~0·~'~0 '.?-D,ic 
1330~2G1"~ i'i,i""'~ iI''*'''' .... H 

9000-44 

13. 
1~. 
13. 
11:,. 
6.4 
6;4 
6.4 
6 •. ' 
6.4 
~~.~ 
6.4 
6.4 
6.4 
6~4 

. 6.4 
6~4 

NR 

U 
IJ 
U 
Ill' 

>::ri1J ::. 4:/J/: (i 
6.S U 

...... "". ···,····.'i:i~'/: ij'< 
6.S U 

)$l':t( ••• : I, 

6.S U 
"".J].'( li: .' 

65. U ... · ... ·:·······(~lf ... : .. '1. •.••... 

32. 
>iu.(f • 

6.S 
':··'::.{i~s· 

32. ······· .. ·,fitj·.·.·.· 
6.5 

.. ··'i.). 
NR 

*** Validat 

6.5 U 
··&~"u>······ 

6.5 U 
4;$ \U 
6.5 U 

···········.:·>iO····,;;. ';\:,'\1 

5 
.....:Q · ... ·l)·>i~ $" 

u U .... 

U 
U 

31. U 
6~2 . u 
6.2 U 

NR 
NR 

6.5 U 

"'~~6>1'" 
6.5 U 

"'::6~' ·····u 
6.5 U 
i;so' 
6.5 U 
. 6~5 . iJ 
22. J 

J." U 
32. U 
32. . U 
6.5 U 
6.5 U 

32. U 
6.$ U 
6.5 U 

NR 
HR 

023'''$~0006-01 

:~r~m1 
023Soo0601 
12/08/91 
12114/97 
$o'~t 
00/1(6 

6. 
k 
6. ... 
6. 
$; 
6. 6 . . 
6. 
i. 
6. 
6; 
6. 
6~ 
6. 
6. 
6. 
6 . 

60. 
6. 

30. 
30. 
6. 
6. 

30. 
1.2 
6. 

NR 
NR 

U 
U 
U 
ti 
U 
ij 
U 
u 
U 
ij 
U 
u 
U 
U 
U 
t.l 
U 
u 
U 
ti 
U 
U 
U 
U 
U 
U 
U 
J 
U 

Page: 8 

Tillie: 13:36 

13. 
13. 
13. U 
;3 •. , It 
6.7 U 
&:1 ti 
6.7 U 
6.tu 
6.7 U 
6.t Ii 
6.7 U 
6d U 
6.7 U 
6d .: .. " 
6.7 U 
6~t ··u 
6.7 U 
2.2J 
6.7 U 
6ir 0 
6.7 U 
6;7 u 
6.7 U 
6.7 U 

67. U 
~:t u 

33. U 
33. U 
6.7 U 
6.7 U 

33. U 
6.7 U 
6.7 U 

NR 
HR 



DATALCP3 
OS/27/98 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 23 ANALYTICAL SOIL RESULTS 
"",:} ~ 

*** Validation Complete *** 
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DATALCP3 
OS/27/98 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 23 ANALYTICAL SOIL RESULTS 

*** Validat Complete *** 

Page: 10 

Tillie: 13:36 

023~S-OOOj-;5 
(l23SOOO11S 
$880336*3. 
023SOOO115 
of·i9m Ot~Tl98 
02i~2/9& 

it; 



DATALCP3 
OS/27/98 

m.~., .. 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 23 ANALYTICAL SOIL RESULTS 

*** Validation Complete *** 

Page: 11 
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DATALCP3 
OS/27/98 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 24 ANALYTICAL SOIL RESULTS 

lilf I ···b~n oi 0;48 .II 

0.46 J . (),~6 0.5 U 
0;14 J. ~K04 O~ 19 U 

10.9 . J ?·l·· J 12.2 J 
8;8 ····.·~~6 6. 

15.6 J 16.4 J 12.3 
U~i" ..~~/ j '1.2 J 
17.1 17.8 13. J 
• ~4~ ..,; «j~' .•..... Ii baa QJ. 
0.12 U 0.12 0.11 U 
odiua >0114 O~6jUJ 

22.2 20.6 19.7 
";~ .. J 4iij >j ".9 J 
0.7 U 1.2 U 1.1 U 

*** Validat~ Complete *** 

0.04 
0.39 

23 •. 7 
156~ 

01.53 
o.i 

11.2 
6.3 

1i3. 
67.6 
13.4 
Q~18 
0.14 
o~t 

19.4 
48.8 
1.1 

J 0.02 J 
UR ij~42UR 

8.3 
.. 12,(f 

U 0.43 u 
u o~h ti 

10.5 J 
j1', 
16.7 

J ······'(hi .... oJ 

J 18.9 J 
IJ ·</~~si •. " .. 
J! 0.12 U 
IJ 0.t6· tJj 

20.7 
J ijd ~ .....• 

U 1.2 u 

Page: 

Tillie: 13 :41 

024-S-0003~01 . 
G24SOool01 
$880153*' •. 
024500031.11 
01/09198 
91121198 
01122/98 

0.03 
1.1"" 
8.1 

171 • 
0.5 
0.04 

11.8 
9~ 

17.6 
14.6 
20.5 

UIt 

J 
J 
J 

J 
it . 

0.54'· . 
0.15 J 
ort1 W 

24. 
. 5S.5 j 

2. U 



DATALCP3 
OS/27/98 

0'.03 
ti,. 4 
8. 

161. 
0.48 
0 •. 05 

1i1.5 
1~.2 
11.1 
15.4 
20.5' 
0.1 
0.12 
Ill?1 

22.7 
74.2 
0.64 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 24 ANAIifTlCAL SOIL RESULTS 

JI 0.03 0.01 
ult ········.···.·j}~2 ................... ·O~.9 

6.9 5.4 
Hi/c·················· 54~J/ 

u 0.43 J 0.27 
ti! ij ~04i ... IIi> . o~Qi 

10.2 10.3 
·)1,;. 4.'·((· 

14.8 7. 
j ....•• {».~{\ ..•.•. 5~l·····j 
J 17.8 7.5 J 
J •. , ···»tUi ... ·.G.~/ ijii 
u 0.12 0.11 
u ····:i~jiJ b~66 

. 21·3 14.5 
J ><4"8 :/<21~4 •• ·.:·· 
U 1. U 1. U 

*** Validation Complete *** 

tnt 
J 

0.37 0.3 J 
od:s J);ij4tiJ 
9. 10.2 J '.-:.- .. > .• >: ....• -.. 

·······l~ .. ·····6.8····· 
14. 7.2 J ,d 16~" ,. 
16.4 8. 
O~63 f~:S9 U 
0.12 0.12 U 
.O~t, '··>0.12 UJ 
19 • 18.1 

·~.5>ir> . 22~ j 

0.97 U 0.8 U 

Page: 2 
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0.02 
0.64 Ott 
6.9 

90.6 
0.43 J 
0.04 UJ 
9.6 J 
i.1t 

16.1 J 
9.6 j 

17.5 
0.43 ti 
0.13 U 
()~7i> JJJ 

20.2 
48.3 j 

1.7 U 



DATALCP3 
OS/27/98 

1440~41-1 

i"o·U~' 
7440-47-3 
t4iO·":,~ 
7440-50-8 

t4"~'~~' 7440-02-0 
mi~~t'~i 
7440-22-4 
t"O~2i.;t'j 
1440-62-2 
i.40~M~ • 
7440-31-5 

BetyLl i.1.II11 

ilMliliA 
chrOOlil.ll1 
.t~H· 
;copper 
L.~! . 
Nickel 
setMliji . 
SHve'r 
ThiHH\.i 
Val1.,.C:UI.II1 
. it~ . 
Tin 

0'.46 
Q~22 
8.8 rJ 

1:2. 

~i'.6 
13.1 
0'.$' 
0.1'1 O:.t· 

18.2 
41.5 

1-

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 24 ANALYTICAL SOIL RESULTS 

0.02 
0.13 
8. l' 

133. 
U Q.38 U 
tI Q~U t.i 
J 9. J 

7. 
14.1 

J 9.6 J 
JI 18. J 
.i Q' •. 6j J 
U 0.12 U 
IJ:JI D.16 UJ 

1'.~ 
J 46~f: ;j 
U 1.1 u 

*** Complete *** 
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DATALCP3 
OS/27198 

NSA MEMPHIS 
ASSEMBLIES G & II CSI REPORT 

SWMU 24 ANALYTICAL SOIL RESULTS 
" , 

*** Validation Complete *** 

Page: 4 
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DATALCP3 
OS/27/98 

~ .•.. . ' -.' , -. - .". 

ichlorprop 
,4-0 . 
,4,5-1P (Sf lvex) 
f4;5"~ 
inoseb 
.4~1)8 

2400. 
2400. 

24. 
2400. 
120. 
10. 
10. 
10~ 

120. 
10. 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 24 ANALYTICAL SOIL RESULTS 

u 
U 
U 
U 11k 
U 10. U 
U :1(k·l.I· 
U 120. U 
U ····/SliJ········· 

*** Validat 

U 
U 
U 
IJ 

Complete *** 

Page: 5 
Tillll!! 13:41 



DATALCp3 
OS/27/98 

~92H!8~2 Chloropyrifos 
. "~t2~4 cgPh. 

8Clf!~-~fJ~~ ... ~t~,.9 
1a:o .. 15~D l.ton"S 
333-41-5 III ad nan 
~~.t;·f .~~~l~rva. 

298-04-4 Disulfoton 
1~1M48~4 '~h4i~~ 

115-90-2 Fensul fothlon 
'$~JI~9 j:~thloi1· . 

7786-34-7 . evirlflll,?s. Alpha 
~:OO·t6·5 NI~UH 
2987~970 .......... ,~~* 

.et~I)I" parathion, 
,~,ot.t. 

299-84-3 R.onnel 
2a~4i~N~' IIIUrophol (l'tr.~tHofOiYinphos) 

327-98-0 lrichloronate 
1$ij·$O,~$ 'rPlijij·· 

34643-46-4 lokuthion 
61)·51"" ·t.t~&ite 

1121-75-5 alat:h~on 
Ibt~98·4 OiiOCh:ltOilllos 

56-38-2 :Parathion 
36$-24~' ,Sulfotep 
2104-64-5 EPN 

40. 
400. 
100. 
11XH 
40 •. 
ISO;· 
80. 
2t 

400. 
40. 
eo· 

4t!O" 
2L 
40. 
4(, 
4qi. 

400. 
40. 
110. 
80. 
110. 

400. 
40. 
21. 
40. 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 24 ANALYTICAL SOIL RESULTS 

U 

U 
u 
IJ 
IJ 
~ 
IJI 
1.11 

U 

u 
U 
d 
IJ 
u 
U 
IJ 
U 40. 

u 
u 
u 

74. 
······ .. ··;· .. j7r·· 

37 • 
···'10;)···· 

93. 
rir< 

···<·it}> 
74. u 

},,() <0····· 
370_ 

·······jif 
74. u 

ii '··iior. (.'ii. 
19 • 

·······)~t) 
37. 

·········jf/> 

u 
····U··· 

u 
ii 
u 
ii 
u 

*** Validation Complete *** 

Page: 6 
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DATALCP3 
OS/27/98 

~1~-84·.~.' la.l.~ •.. ~BIt.C 
31'~'9~" bl!:t:a"IIC 
319-86-8 
$IH~t.91~"·"C 
!~~~~-8 lIept~.chlor 
j.~"~2 

"ij,~:j.:III;m:~' 
60-57-1 

···R~$$~t 
12-20'-8 

;",21)~'5~' 'i ....... l fa". 
12-54-8 

1tiHoi+81! .. ·Ul 

.~::;:: ~.~h;;:~it6r .•.. · 
"'" ' ._.- .. _ .. 

7421-93-4 
.' iijGPj·'~a Itijii:ai!lb""'{ 
12674-11·2 
H10it·~8·2 
11141-16-5 

~:~t~;:: I:~;~~.~i~:·············· 
"ot'7~"9" lrl:ltl6fli1254 
11096-82-5 

51-14-9 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 24 ANALYTICAL SOIL RESULTS 

2." 
2~1 
2.1 u ad u 
2.1 u 
1 .. 1U 
2.1' 
2.1 
4. 

·· .. iIJ~,81 

4" 
4. 
4.7 
4~ U 
4. u 

2:1 ~ •.......••. t.i 
0.64 U 

210. IJ 
40. 
eal 
40. 
40. 
40. U 
40. U 
40'. U 
21. t.i 

*** Validat 

U 
>.U·.··:···· 

U 
.... ij" .. 

37. U 
:]f( ·.tf' 

>U:·· ····tl 
37. U 
19~ i.i 

. Complete *** 
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DATAlCP3 
OS/27/98 

SUiM6~iYIil 

108-95-2 Pl1enol 
111 ~44'4 ,bf ~<2~C:Ii t bro.t".j. ".thir· 
95-57-8 i2'~ht~~l:1ph~l 

$4i"ti'1 1 t3·ti'fc~.h\r~ttmt 
106-46-7 ,1·tP'~hlorobenzene 
>""50~1 i1,2-Dtil:tHorobfnlt1'1t 

95-48-7 
~oe·6Q·1 

2-"ethytphOOC)~ .. ~C)- ~r~~ol) 
2. ai ·~1~f8.(1 ~tJhtijrOi*."") 

0'-32-2 3-Methylphenol/4~Methylphenol 
)·64,,1 N-iihrOi~·d,·n .. propj;tamffii 

67-n-11 HelC.o,ch loroethone 

"·""l Nlth.6.~ 78-59-11 Is~orone 
iiifli~, a~Mn~~6l 
'05,-67~9 2,4-0Imethylphenol 
12'·83~i i!.jHH~hto~oP1lMat 
120-82-' 1.2.4-1rlchlorobenzene 
~N2Q~3 iiapllttijhne·· ... 

106-47-8 4-Chloroaniline 
81·6I!i·li ij~~a~~U~riiiJdifW ••••. 

111-91-1 bi s~27~~ h)r~~hOlC~)~thl~ 
'9·'Q~1 ·Chlor6~3~.thvlP6Wt ..... 
91-57-6 2-Methyll1llpiltha,lene 
ri·41~4 Mu.~hto' .. ~Yi::i~t8di'" 
88-06-2 !2.4,6-Trichloropilenol 
"·95~4 !2#4.!Pl!j.ichlor~ii6l 
91-58-72-Chl.orol1llpilthalene 
e$~14·4 !2·N:ltrOen.Hi~·.· 

1'31!-1111-3 ,fhi!~I1'rlphthlllte 
Z08"'tHs Atel'ilij:Jhthvl~ 
606-20'02 
,,-09-2 

2,6-0'lnl tr9'toluene 
3~NHro"H 1 tie 

~3-32-9 Acenaphthene: ..... 
5'~28·5 2j4-tl'fnt tropbeml 

100-02-7 4 -~i t rophenol. 
dJ.:i4·9 tbetilofuran, 

400'. 
400. 
400. 
400; 
400'. 
4QQ. 
400 •. 
:':':"" 

4Q'h 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400 .. 
400. 
~OO. 
800. 
400. 
400. 
400. 
400. 
400. 
400. 
400'~ 
400. 

21iOO. 
400'. 
40O. 
400'. 

2100. 
400'. 

21QO. 
21,00'. 
400j 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 24 ANAL'fl':J:GJ». SOIL RESULTS 

U 
d.! 
U 
OJ 
UIJ 
UJI 
U 
~j 
U 
OJ 
UJ 

uJ 
UJ 
u 
U 
U 
UJ 

iJJ 
UJ 

U·J 
UJ 
II 
UJ' 
U,J! 

~' 
u 
UJ 

UJ 
UJ 

UJ 
UJ 
UJ 
UJ 
U 
U 
OJ 

024·S~OO01·04 
9~~S~00'~!0~ 
$880153*4 
0249000104 
01i09/,. 
oU13i98i 
02/02i96 
SoH . 
tlG/IeG .. 

420. 
420', 
420'. 
420:. 
420'. 
UO~· 
420 •. 
.~~ 
420. 
420_ 
420. 
420. 
420. 
420. 
420. 

·4~q, .. 
420. 

·····~jo; 
840'. 
t;i1). 
420. 
42.0. 
420. 
420. 
420. 
4a~. 
420. 

2200. 
420. 
4~O~ 
420. 

2200. 
420'. 

2200'. 
2200'. 
42d~ 

U 
U 
U 
U 
U 

lJ 
U 
0 
U 
U 
U 
u 
U 
u 
U 
IJ 
iii 
iii 
iii 
u 
U 
u 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
u 
iii 
u 

390. U 
·~Mh( ····tt 

390. U 

····'··'90 .. ·······, ··u 
390. U 

... , < 3~~iJ· 
390. U 
~~h: V 
390. U 
ifij{(: ·,V 
390. U 

'···:190 :«)j1 . 
390. U .....• <?iM!t i> bi> 

:··\i~: <>d: •.. 
390. U 

>(~~:)·\ij···i···· 
780. U 

i>,9t)1<· 'i; .... 
390. U 
391); u. . 
~. J 
390; . tf 
390. U 

. 390; U 
390. U 

2006~ iJ 
390. U 
j90. u 
390. U 

2CiOO. u 
120. J 

·2000. iJ 
2000. U 
390 •. ti 

*** Validation Complete *** 

400. IJ! 430. U 
400. ' u f~. ij 
400. IJ! 430. U 
40G. b 43th ti 
400,. U 430. U 

400~ u 4~h ij 
400. U 430. U 
40tl~ u •• , 4~;> IJ 
400. U 430. U 

400. U ,········"430;} tI 
400. U 430. U 
400. u ·····'···4$0.· II 
400. U 430. U 

400. u ,.,:, ... '.: ':'.430f·· .... · U 
400. U 430. U 
406~······· u >:.4jQ~' •..•.•. ti 
400. U 430. U 
~oo. u 4il); U 
800. U 860. U 
40(t u ···4l0~··· 0 
400. U 430. U 
400. u 4:sOi ti 
460'. 430. U 
400, U 430. U 

400. U 430. U 

400. U 430. U 
40ll. U 430. U 

2000. U 2200. ti 
400. U 430. U 

400. U 430. U 
400. U 430. U 

2000. U 2200. U 
400. U 430. U 

2000. U 2200. U 
2,0100. U 2200. U 

400 •. IJ' 430. U 

Page: 8 
Tillie: 13:41 

400. 
4QO~ 
400. U 
400,. U 
400. U 
~oo. U 
400. U 
400. 0 
4()(). U 
4(K)~ U 
400. U 

400. V 
400. U 
400~ U 
400. U 
400~ U 
400. U 

~OO. U 
800. U 
40ij~ U 
400. U 
400. U 
400. U 
400. U 
400. U 
400; U 

400. U 

2100. U 

400. U 

400. u 
400. U 

2100. U 
400. U 

2100. U 

2100. U 

400. U 



DATAlCP3 
05/27198 

~~SWi' .):.; ..... . 

. <>i. 

206-44-0 
d'·"~O 1_,"lINk •• 

85-68-1 
"~"';1i 
56-55-3 lenzo(s)..,thrscene 

21i8~O'~. thM.:~i:"i;::§W:;:;;;:!t}..···<····· ........ . 

~l~:~:'. ~;~~~~mMiil'R0·~lt~~~~~ 
2.Q'-.??~ .. ~'. ~"~!?(R) 
201~0e~9'~ijj1i~ij 
50-32-8 lenzo(s) 
1?,~ji~'i~1~t~'fi(j)iWfiM'r: 
53-10-3 
191·24;'218eii~Q(jHhl 
122-39-4 

~f· 
400. 
ioo. 
400. 
40~. 
400. 
400~ 
400. 
400~ 
400. 

4". 
400. 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 24 ANALYTICAL SOIL RESULTS 

IJ'J 
UJ 
I.!~. 
IiJJ 
UJ 

U4 
UJ 
UJ 
UJ 

UJ 
UJ 
IJ'J', 
UJ 
IiJJ 
UJ 
bd! 
UJ 

420. 
······· ... · .. A26f 

2200. 
·········HiIlf········ 

NR 
·L~~ii ..• 

420. 
·,2iOi1··: 

420. 
····4il~:· 

420. 
........• !Q~ .. '. 

420. 
·•· .. ····UijYii 

420. 
········~f<>·· 

420. 
·":···:·:·4iO{:··:··· 

420. 
·>·:·.(420~··/··.· 

420. U 
li};u:· 
420. U 
(~~f ·"·0 

420. 
·'4~} 

420. U 

*** Validat 

390. 
: ...... : .. })~9j~"> 

390. 
···/··/A®D? 

2000. U 
<\ftdOl.··.····.·\ij>·· . 

.. ··>.·~P)·> 
390. U 

)'~f) "'Q:( 
390. U 

.· ... jf6~;ilf 
390. U 

\'''!§Qi(> :···'·U(( 
26. J 

.:····il~{l .. < . 
390. U 

>:1ibf/U 
390. U 

.. ...... .•.•. jiQ;.> ·.if: /'. 
390. U 

>i90 {>. .. tf/ 
390. U 

:::···:::;·····;..390 .. :"' .. ·· U 
390. U 
$9iL ·".11 
390. U 
39'«); iJ 
390. U 

Complete *** 

mao. 
NR NR 

400. U i.l~~ . 
400. U 430. 

2000. U }.··'::·2~i 
300. J 430. 

,,"~ IJ i>4$O~ 
400. U 430. 
40(l1~ U .... ,.: ... ···~30>;:·· 
400. U 430. m. J .~~ 
400. U 430. 

·':>;ico. u .. :.~~ .. 

400'. U 430. 
400. u ·do~:···, 

400. u 430. 
·'M~ III 4U, 
400. U 430. 
40(11. U 430. 
400. U 430. 
400. U 430. 
400. U 430. 
400. U 430. 
400'. U 430. 

U 

~ 
U 

U 

U 

U 
U 
ti 
U 
U 
U 

Page: 9 
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NR 
400. 

U 
U 
U 
o 
ij 

400. U 
21&);U ... 
400. U 
4(H); .\ij 
400. U 

. 401). U 
400. U 
1~~j 

400. U 

~~ 
400. 
,bO. 
400. 
4bo; 

o 
U 
U 
UJ 
U 

400. U 

400. U 
400. U 

·400; u 
400. U 
400. UJ 
400. U 



DATAlCP3 
OS/27/98 

400. 
400. 
400'. 
400. 
40(1 
4CO. 
400. 
400i 
400., 
400~ 
400. 
4(J(h 
400., 
4QO. 
400 •. 
4". 
400., 
4(liC), 
800., 
de). 
400. 
40<1. 
400. 
400. 
400. 
4oo~ 
400. 

2100. 
400. 
400. 
400. 

2100. 
400. 

2100. 
2100. 
400r 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 24 ANALYT:tCAL SOIL RESULTS 

IiJ! 420. 1Il' 310. IJ! 430. III 
UI 420. u 370:; u /\0Qi<ijj···.········· 
U 420. U 310. IiJ! 430. III 
ti 420. u :htl, u i~{ ).u· .•.• ···· 
IIlI 420. IJ! 310. U 430. III 
U ',410; iJ jjO~ jJ ./Utj/' ··.··0 
IiJ! 420'. U 310. U 430. III 
\J 42'~ u 3,1k u ·Jwr/o····.······ 
IJ! 420. III 310. U 430. U u 42:Q~ u $10. tJ •• lO~' ?Q\i.··· 
U 420. IiJ! 310. III 430. III 
li dit· 1.1 '10. u ·,~j6r. ·········U·.···.·.···· III 420. U 310. U 430. III 
U 4·2;01. u ~·iO,~ u )·.·.30{·<ij 
U 420. U 310. IiJ! 430. III 
I.! 

:.',:., ..... " 

u i1O'; A~/·'lr> 42Q~ u 
U 420. U 310. U 430. III 
u ~21.t u ~1ih u, "43tn' '. ···u· i 

III 850. U 140. U 860. III 
u 420. U 37t1~ u \36. 0···· .. •·· 
U 420. IiJ! 310. IiJ! 430. III 
U 420. IiJ! 310. IiJ! 430;' 0 
U 420. U 310. U 430. III 
tJ 420. U 310. ti '«J30."" u 
U 420. U 310. U 430. III 
U 420. III 310" U 430. III 
U 420. U 310'. U 430. III 
U 2200. u 1900. IiJ! 2200; III 
U 420'. U 310. U 430. III 
u 420'. U 310. U 430. u 
U 420'. U 370. U 430. U 
U 2200'~ U 1900. U 2200. U 
III 420. U 310. U 430. U 
Ii 22oq~ U 1900. U 2200; U 

U 2200. Ill! 1900. U 2200. U 
u dOl u :S1o. u 430. U 

*** Validation Complete *** 

400. III 
<>4®;; ..•.• II 

400. III 
400rti 
400. III 
4ijQCu 
400. III •..• '()(i~ ...•... U 
400. III 

·· .. ··· .. ··400~· "u 
400. III <"oct ..... ,·ii·' 
. ..., . 

400. III 
····4Oiji· . ti 

400. III 
<"iOO~> .' lJ 

400. III 
40ct II 
800. III 
400; u 
400. III 
400; ti 
400. III 
400. u 
400. III 
400. III 
400. III 

2000. III 
400. III 
400. u 
400. U 

2000. U 
400. U 

2000. U 
2000. U 

400. U 

Page: 10 
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430. 
430; 
430. III 
du. 0 
430. U 
do; ii 
430. III 
4~O; u 
430. III 
430; U 
430. III 
4:S0; 0 
430. III 
430. U 
430. III 
430. u 
430. III 
430. U 
860. III .. 
4~; iJ 
430. III 
;.:SO. U 
430. III 
430; iJ 
430. III 
430; III 
430. III 

2200. U 
430. III 
430. u 
430. U 

2200. U 

430. U 

2200. U 

2200. U 

430. U 



DATAlCP3 
05/27198 

100-01-6 
5'4·$2~112"lk!tl1iii' .• 4 
B<i~ :$(J~.~ 
101~n,;j 14~8ri:iil.li:il1i1ii. ~llI1l!t1Ytetner 
118-74-1 

<!~=.~.: .... ~ .. : ... :.' .•. ' ~'.~;. ...•.. 't~.n. :;~~=. '~t 
12Q~ 1IF'nt~hj~n< 
86-74-8 ,ClIl"bazoll!! 

·i4H'4+. 
2~-4~-~ 
1ri""~Q 
85-68-7 . ,';'94-' 

a,.hlanthracene 
1!lIenzl:l(g,h. t ,Pif~iw 

i phenyl ami ne 

400 •. 
400. 

2100. 
211'.10. 

NR 
460., 
400. 

2100; 
400. 
4~. 
400'. 
400', 
400. 
,5. 

4(1(11. 

*,0. 
400 •. 
4~~. 
4·(1(1. 

400. 
400. 
400. 
400. 
400. 
400. 
40th 
400 •. 

l 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 24 ANALYTICAL SOIL RESULTS 

370. 
··················.··i7ji) 

370. U 
·:'iii~):ij\ . 

2200. 1900. U 

430. 
< •• jOi······· 

430. 
·······.j~O/·· 

2200. 
UI 
U' 
U izocb ·······,iJOi:?if \) .. ·····DiO~ 
U 
fIJ 

NR 
·····4iii·· 

NR 
···jiih' . 

NR 
>~~i ••..•.. ti. '.' 

u 
i..i 
fIJ 
iii 
UJ 
li 
U 
tI 
fIJ 
U 
U 
UJ 
fIJ 

420. 
·············2~i)·.· 

420. 
··.:4$W> 

420. 
··420r····· 

420. U 
·······Uii ... ····• ::ij\ 

420. U .... ~,~« .. U········· 
420. 

···········420.{·· 
420. UJ 

/··········.20>::' ·.if 
.~~~ .. · .. H .• 

II ......... '4?f,l~:.: ... ::. 'If': ...• ,. 
420. U 

42.h U 
420. U 
'4~~ "Uj 
420. U 

*** Validat 

~!~. 430. 
··(~t· 

430. 
<::ti['" U (1'::,43th' . 

370. 
··:·.·:':./i~mr 

'<'>(I~l"':"":' 
370. 

(f~OV}' 
370. 

· .. ······ ... /$fQf.> 

. ....•...... ).jjg.;. '. 
... :j~:.: .·.·.:.·.·~C 

370. U 
,':310;' Ii 

370. U 
$'70. U 
370. U 

Complete *** 

430. 
····/(\UO~<···· 

U 
U 
U 
U 
U 

400. U 
400f i U 
67. J 

·······$tr< ' •• ;j 
400. U 
abO; ij 

" 56.. 
41)0. 
44. 

400; 
400. 
400; 
400. 

J 
J 
U 
tJ .' 

J 
Ii 
J 
U 
U 
ti 
U 

Page: 11 
TiAl!: 13:41 

430. 
d6~ 
430. 
43Qr<'" 
430. 
860~ 
430. 
dij~ 
430. 
431); 
430. 
430. 
430. 
430; 
430. 
430. 
430. 

U 

U 

(I 
U 

U· •• •··· 
u 
ti 
U 

U 
U 
iJ< 

U 

0 
U 

······0 
U 
U 
U 
U 
U 
U 
U 
U 
U 



DATAlCP3 
05/27198 

74-87-3 
1'$~41·~ 
74-83-9 
75~OO;;j 
75-35-4 

··"·09~i 

ChlorOllethane 
'yJIW(::,#ti~tJdi 
8 rOllOlllethane 

~hljf"tij~\·., •. •· .. ···.·.···'····'···· 
1 1-Dfchloroethene 
.·~tlWl"~hijW. .. 

~-34-3 ,1, 1~DJc:".loroethane 
"'fj"~U~)cfi t~faMl\i\.X 
71-55-6 1 1 1-Trfchloroethane 
$~·'l~,~ii~~t~t~~toHdt 
71-43-2 Benzene 
U)it~06~i hiiih$t~6t~lih:(.·· 
79-01-6 Trfehloroethene 
t8~.t~s j~t~DtM}it:6Pr~······· 
75-27-4 BroIIOdfchlorOlllltthane 

iQ';'U~3! 't~lGiit;i< ' .. ' ..... .... . . .. 
79-00-5 1 1 2-Triehloroethane 
1.'~18·4 Jiti~h*4tijii1t:·. : 
124-48-11 DibrQlOChloromethane 
108'-'"~7 ~fji~H~li.b*.d.···' ..... 
1!00-41-4 ~~li10.> 1(1Q~42~!I 
75-25-2 8 rOlllOfOf'll 
19~j4·5 1 t 1~t~j~t.nidito;gethifit~ 
67-64-1' ~1f~dttUHfd.i<· ......... 75·15-0 
78-93-3 2-Butanone (MEIC) 

108-10,,' ~~~*"in2~p~~~(.h.h 
1'0061! -01-5 cfs-1,3-Dic:hll)ropropene . 
1(i~1!·(j~~6 tr.':hHHchhiropr:opiN·· 

591-78-6 2-Hexanone 
,"6"20~' 'vi~notit 
540-59-0 1 ,?~l)tc:b~C)r~thene. (total) 
111l0~20·1 ,t~itrOtiUi ........... 

~'2. 
12. 
12. 
t2~ 
6.1 
6.1 
6.1 

'.1 
6.1 
~d 
6.1 
6.1 
6.1 
6 •. 1 
6.1 
1. 
6.1 
6. ; 
6.1 
6~ 1 
6.1! 
6,_ , 
6.1 
6 •. 1 

30. 
6.1 

30. 
30, 
6.1 
&.1 

30. 
6.1 
6.1 

Nfl 
11111 

NSA MEMPHIS 
ASSEMBLIES G &: ii CSI REPORT 

SWMU 24 ANALYTICAL SOIL RESULTS 

U 13. U 12. U 
IJ 1~( u /'lliyu······ 
U 113. U 12. U 
U' ·13. I.i ··1~~i (I 
U 6.3 U 6. U 
U .~~ . 1I '··;··,','·,·:·6(.',·:.. .. ·,· .~ ........ 
U 6.3 U 6. U 
Ill' iii u i(+if 
U 6.3 U 6. U 
u 6..$ u ·'·lU··',·,y· 
U 6.3 u' 6. U 
Iii &;3 u l/Jj, .. . .. 
U 6.3 U 6. U 
U 6.3 ij 6i'ij"> 
U 6.3 U 6. U 
II 6.3 u 6~"(jr 
U 6.3 U 6. U 

1?. U 
1Z/>U .... 
12. U 

·····ur<u 
6. U 
~C»iJ 
6. U . ~{u. 
6. U 

...• '/<j(> .•. ~, .•• 

6. U 
J>,'i,t 
6. U 

)',~ •... jj""'.' , .. ,. 

6. U 
··l/) ··lr"··· 

6. U 
l! •. l u ···:···.·~iiif· ·:'·:··:···'·:···'J~i .' •. :'J». 
U 6.3 U 6. U 6. U 
U iS~3 U ·6; .. ·····::0 \~~ti 
u 6.3 U 6. U 0.68 J 
b 6~l II ~.t.r ·6~ ·U 
U 6.3 U 6. U 6. U 
u ,.3 u <6> ....•. if> ··<.6.····· u 
J! 63. U 17. J 60. U 

6~l U .6. U U U · .. 6. 
U 32. U 30. U 30. U 
u 32. U 30. u 30. U 
U 6.3 U 6. U 6. U 
IJ 6~:5 u .6~ 0 $. U 
U 32. U 30. U 30. U 
II 6.3 0 1~4 J 1.8 J 
U 6.3 U 6. U 6. U 

NI NR Nil 
Nil NR NR 

*** Validation Complete *** 

13. U 
··,j{'\U 

13. U 
13> ~ 

6.5 U 
'·i~' ' ·u 

6.5 U 
6~$ .... ij 
6.5 U 
i:$ ···'··1;· 
6.5 U 
·i~r· ij 
6.5 U 
l.s··'U········ .. .. . 
6.5 U 

···'·'···'···:··:i~$ u 
6.5 U 

.: ....... ; .. , .. ,., ~ ... 
6.5 U 
.;5 .ij 
6.5 U 

"6.5 ti 
U 
tV 
U 

6.5 U 
32. U 
32; U 
6.5 U 
6.S u 

32. U 
6;5 U 
6.5 U 

NR 
NR 

Page: 12 
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12. 
12-
12. U 
12. 0 
6.1 U 
6; ; 0 
6.1 U 
6.1 0 

tl u 
~ 

1.6 J 
6.; ij 
6.1 U 6" ··0 
6.1 U 
6d 0 
~.J U 
r • ., 
6.1 U 
6.t 0 
6.1 U 
6;1 tJ 
6.1 U 
6~ 1 0 

61. U 
" " 

·6; 1 U 
30. u 
30. U 
6.1 U 
.6. ; u 
30. u 
6.1 U 
6.1 U 

Nil 
NR 



DATAlCP3 
OS/27/98 

:-:-.;:; ·-·>:~.i-·;;:* li~::;,:.':::4~::4Ii,~ ... ,;;:.'~'a;;:":l:~'f~·';;::';;;~6.k;;~~',,: :'. " 

12. 
1~~ 
12. 
12, 
6.1 
6.1 
6.1 
6.1 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 24 ANALYTICAL SOIL RESULTS 

u 
Q 
u 
U 
u 

11. 
'·/,1i>··'··· 

11. u 
\11> :It· 1 

5.6 U 
' ..• > .. :.".,~ •. ,.:.,. '.'.ij:::"'" . 

5.6 U 6.5 
U '::<l:l:'··:·:·U .,> ,.,:., ".>')::..: .. ,~",}. 

O'24-$-0005;'()1 
1"4S000$1)1 
SUOI103~1 ... 
024$Il00501. 
0'1,01'98 

61981 

:l.·,:·:'··:~··".···· 
6.1 U 
6.1 jJ 

5.6 U 
... ' .•..... '/.'~j\ ... ' \Ii ., 

6.1 u 
6;1 1I 
6.1 u 
id ij 
6.1 u 
6~ 1 U 
6.1 u 
,.8 .. 
6.1 
6.1 
6.1 U 
6.1 li 
6.1 U 
6llU 

u 
u 
u 
U 

5.6 U 
.. '."' •.• ' ''',;({} ,. ij 

5.6 U 
··>j~6"\(· if 

5.6 U 
:.:.:ii ,;~t 'f<"· 

5.6 U 
···· .. ·'i6} ·tt 

5.6 U 
···tJ;i< u .. 

5.6 
··'·····/<,~.6 

56. U 
':~~6 U 
28. U 
21t ti . 
5.6 U 

'<.5.6 U 
28. U 
,;6 ti 
5.6 U .. 

NR 

6.5 
.,., ... ".: .....• , ...... : . .,. 

6.5 
······../i,$/ 

i,iJe 
6.5 /: ... ' ....... / ... ·~i'··· 
6.5 
6~$ 
6.5 ,.S 
6.5 
g~, 

65. 
6,5 

32. 
32-
6.5 

....•... ~;5 
32. 
6.$ 
6.5 

NR 
NR 

U 
·u.·\·;>' 
U 

if 
U I 6.2 ij .:." .••....•...•.... ·44 

62. 
6.2 

U 31. 
U 31. 
U 6.2 
U 6;2 
U 31. 
U 6.2 
U 6.2 

NR 
NR 

U 

~ 
U 

iJ 
U 

U 
U 

ti 
U .. 
iJ 
U 
ti 
U 
0 
U 
u 
U 
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14. 
14. 
14. U 

1k~ U 
6.8 U 
6.& U 
6.8 U 
6;~ ij 
6.8 U 

6;~ U 
6.8 U 
~.a .... ij 
6.8 U 
~.S· U 
6.8 U 
6;$ U 
6.8 U 

4;$ u 
6.8 U 
6;8··· U 
6.8 U 

.6.8: ij 
6.8 U 
6;8u 

68. U 
6.8 u 

34. U 

34. U 
6.8 U 
6;8 U 

34. U 
6.8 U 
6.8 U 

NR 
NR 



DATAlCP3 
OS/27/98 

79-00-5 
1~f~1'~~ 
124-48-11 
jt.i-90~f 
1001-41-4 
·1.""j·5. 

75-25-2 
19 .. 34~s 
67-64-11 
n~1~~O 
18-93-3 

~Cl8~j()"1 
10061-01-5 
16061-02·' 

591-78-6 
1·:uo~iol;t 
540'-59-0 
1I330~M·7 

1,1 ~~~JriC:~~9r?Elthal'l4ll 
".ttl~lt)rijf*~" . 
Dibramoc:hloramethane 
cht~r~nzW 
Ethy1benl.ene 
jSty"''''' 
IrOlllO·fonll 
.f;.'1~2~I;;tttf.~htol"oeth'M 
A.cetone 
ciriiOri,di~i.il ftde' 
2-Butanone (MEIe) 
.' -Meti1jl ~2~pw"'dU8~)' I ". ",,', 

'cis-, .3-Dtchloropropene . 
t:riinl~ 11 ~3~DlchlcM"*" 
2-Mexanone 
jytetMI Hibtj 
1,.2-Dic:hl.otGethllirw (total) 
yt..,. (Te,tal) .. . 

6. 
6. 
i. 
6. 
,~ 

6. 
6~ 
6. 
6l 
6. 
6. 
6. 
,~ 

6 •. 
6. 
6. ,. 

61]'. 
':' 

•• 30. 
]0. 
6. 

a. 
6. 
Ii 
NR 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 24 ANALYTICAL SOIL RESULTS 

~3. 
~,~ 

13. 
13·; 

u 6.5 
U 6.' 
u 6.5 
li 6i.$ 
U 6.5 
U ~~!i 
u 6.5 
iJ 6.5 
u 6.5 
U ~.5 
U 6.5, 
U! 6.' 
u 6.5 
U 6.5 
U 6.5 U 
u ~.$ U 
U 6.5 U 
ti 6. !I, U 
U 6.5, 
jj: 6.5 
U 65. 
U 6;5 
U 
U' 
U 
U 
U 
u 
U 6.5 U 

*** Validation Complete *** 
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*** Validat Complete *** 
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05/27198 

.,... .. 

NSA MEMPHIS 
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SWMU 24 ANALYTICAL SOIL RESULTS 

Ji Ji .I ...... 

*** Validation Complete *** 

.j J 
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*** Val Complete *** 
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*** Validation Complete *** 
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M~ 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 24 ANALYTICAL SOIL RESULTS 

*** Validat Complete *** 
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*** Validation Complete *** 
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*** Validat Complete *** 
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m-_. 

NSA M:EMPHIS 
ASSEMBLIES G & H CSI REPORT 

SHMU 24 ANALYTICAL SOIL RESULTS 

*** Validation Complete *** 
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024-$-0005-04 
024s000S04 
$880103*2 
O~4~04 
t/07l98 1m 
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NSA MEMPHIS 
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*** Validat Complete *** 

Page: 23 

Tillie: 13:41 



DATALCP3 
OS/27/98 

7440-47-3 
t44fj.~~4 
1440-50-8 
14·'9·9j~11':.:~;:;.< 

7440-02-0 
tifi~49,;a !$~tii 
7440-22-45 
74~(j~28~O:· 
1440-62-2 VanadhJII 
7440~~';6 
7440'-31!-5 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 41 ANALYTICAL SOIL RESULTS 

u u u 

*** Validation Complete *** 

<m.r 
4.5 

0.08 
0.98 .,. 
4.4 J 

. sa.t 
0.22 J 

$:k 
55.2 J 
:~.3 
145. J .,. i;.. .;j 

13.3 
·0.614 

0.72 J 
:O~ 14 UJ 
13.2 

·185;>j 
3.4 J 
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*** _ Complete *** 
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DATALCP3 
05127198 

~" ... 

75-99~O 

,3 .. ",.2 
1918·00-9 
94·74"~ 

120-36-5 
iP"~t 
93-72-1! 
93~7i·$ 
88-85-7 
94~8d!:"6· 

chlorprop 
4·~1iI 
.5-TP (SHvex.) 
~5·1' .. 

inoeeb 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 41 ANALYTICAL SOIL RESULTS 

2500. 2400. 2500. 
2SCKl~ 

25. 
2$00. 

fi!lO> ····240iJL 

u 
i.i 
u 
\I 
u 

" 

1:20. 
111:1. 
10. 
1:0. 

120. 
10. 

u 
U 
u 
IJ 
u 
o 
u 
u 

25. 
eii6f 

11. 
··"·'<:···10~\···'· 

10. 
Hk. 

120. 
··'0~ .. 

*** Validation Complete *** 

24. 
·'···'·'2~ •• • 

120. 
'>A,lJ 

..'.' ... '.:.' ... ?'?: .... ·,.,.9' 
120. 

····"·<:".<9~f: .• · 

·:··j6~ 
10. 
iQ~ 

130. 
/10~ 

u 
ij 
u 
U 

Page: 3 
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DATALCP3 
OS/27/98 

86-50'-0 
'5400~4l~2 
2921-1!l!-2 Chll!litapyrffos 

s6-ta"4 cGpe,.,. •.... 
8065-48-3 Dtillet .:l':1',O . 
·1j6~ri·O _ton;s . 

333-411-5 D::::~. ~2~P"1 
298-04-4 isulfoton 

131.~.8·4 EthaprCiPi<· 
115-90-2 ~1.!1'18""~f()t~ f on 

.. jj·H~' !'ii1tbUifi·':W"<· 
7786-34-7 MevtJ;)phCl~c~lpl1a . 
joo4fi~' I'ilid .•...... :::g .•..••..... 
298-00-0' Methyl ~rathfon 
~~'i.;i ~h~r.t •. '.:.········· 
299-84-3 RonneL 

2*~4e"N~' sttr~~tt.triChl~wlllift&.) •...•. 
327-98-0 Trh:hl,o'ronete 
15tHO~' irPt!,o'V··· ...... 

34643-46-4 
!r=:~l.· 6Oi~"11~5 

121-15-5 alathfon 
2157~'8';4 .~F~~~ijt·· 

56-38-2 'Parathion 
3689-24-' si.itMftP 
2104-64-5 EPN 

411. 
41iO~ 
1:00. 
100. 
41. 
tn. 
81. 
21. 

41.0. 
41~ 
81. 

410. 
21., 
41i 
411., 

'1~ 
4110. 
4t 
41. 
$1. 
4,. 

410~ 
41. 
21-
41. 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 41 ANALYTICAL SOIL RESULTS 

Ui 
liJ 
Ui 
iii' 
U 

IJ' 
U 

u 
U 

u 
U 

u 
Ui 
t.i 
Ui 
U 
Ui 
UI 
u 
u 
U 
u 
U 

82. 
4h 
41. 

. ······';Qe 
100. 
·10i~··· •.. 

41. DL ... 
82. U 

>ah ······U· 
410. U ······.n} •...... ij ..•......... 
82. U 

··410'L···u>···· 
21. 

·········~ibi) 
41. 

·······Ut·.< 
410. 
<~h·· 

41. 
Q. 
41. ·';'k 
41. 

···2"· .. 
41. U 

U 
\fj···. 

81. U 
·····41c;{·.ij)·· 

21. U 

···\)~n·/Q·i·· 
41. U 
n(/6 

410. U 

}4h·· i .Q 
41. U ta,. IJ. 
41. U 

41/), U . 
41. U 
2;. ti 
41. U 

*** Valida . Complete *** 

U 
U········,····· 

U o ... 
390. U 

\!9~ ...... ij. 
39. U 

<tl!~ Ii 
39. U 

.j~. U 

39. U 
20. U 
39. U 

U 
U 

100. U 
too~ ti 
42. U 
t;l;.. U 
84. U 
!a;< ~. 

420. U 

\i...·u 
84. U ·laoru 
22. U 
42.· U 
42. U 

42. ti 
420. U 
42~ 0 
42. U 

~. ti 
42. U 

420. U 
42. U 

22~ U 
42. U 
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DATALCP3 
OS/27/98 

tUrdaM) 2.1 

2.1 
2:.,1 
2~j 1 
0'.67 
2.2 
4.11 

4.' 
4.1 
4,1 
4.1 

21. 
4.1 

210~ 
41. 
83. 
41. 
41. 
41-
41. 

130. 
21. 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMtJ 41 ~YT!cru;. SOIL RESULTS 

U 

U 
U 
u 
J 
J 
U 
u 
IJ 
u 
U 
II 
U 
U! 
U 
~, 

U 
U 
U 
U 
J! 

U' 

Q4;~C~0004·01 
0lj1CQ9qtf01 
.""24'.*1 0410000401 
oV~4iliJ 

~l:~I~= s6u, ., .. '" 

<i~1 U 

<it;1 .. U 
2.1 U .:. : , .. ~ - -- " 

U :~.~1 
1.6 J 
j.7 ij 
4.1 U 

····»4~'······ 0 
4.1 
td 
4.1 U 

hIi U 
4.1 

2h1Yi 
41. U 

:·i4f ij 
41. U 

··.:i41,;.··· U 
41. lJ :··':·.'.·:·.'>.r.h:'·:· U 

250. J 
" ·:<·a1/ U.·. 

110. U 
110; U 
"0. U 
10,. U 
1iO. U 
110'; tJ 
117. J 

'4i J 
20. U 
~O. IJ 
20'. U 
20. t.i 
20. U .. 

'~(IIi U 
20'. U 

U1OO'~ ij 
200'. U 
,hio. t.i 
200,. U 
200; u 
2:00., U 
21)(1; U 

1200. 
100. U 

*** Validation Complete *** 

10. U 
O~3a> J 

10. U 
hh:t\u······· 
10. 

*~l 
4.8 

:·:::·.:/:·tih:'· 
20. 

.::iQ'/::' 
11. 
~{: 

110. 
1Wr 
20. 

16O(h' 
200. 
~. 

U 
tJ 

li 

22. U . :::H: . ~.::' 
U 

22. U 
"']i( U 
..2.~~ ...... ' U 

:t~3 "".~ 
12. J 
911 
42. U 

"d{/ ti 
33. J 
4~~ ij 

130. 
22b:ti 
42. U 

22®i iJ 
420. U 
8$0. iJ 
420. U 
4~~ t.i 
420. U 
420. U 
710. 
220. U 
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DATALCP3 
OS/27/98 

"08-9'5-2' Phenol 
U1·"*4 blsC2.~~~oroethyt ) ether 
95-57-8 2-chlo~OJlhenol ........... 

'41·tj·1 !1,3·i'.i,cht~r_i~· 
1106-46-7 1.4-Ditr::I1,lorobenzene . 
ft~$'O!~11 1·~'2~IIHchtot~fi' 
9~-48-7 2-~et~yJpI1en1)l Jo~.~rl!sol) . 
1Q11~"~1 :2j,2~~~~jb'l.IU~Ctttjt .. ~) 
900-32:-2 3-Metbylphenol/4-Metbylphenol 
"'~iA"1 1~"'HrisG·df~K~~U"fM···· '.' 
67-72-1' Hexacbloroethane 

.91,-15-3 lit~·t~*"z,,· ,,,' ,. , 

78-59-' Isopl1IO~~ •.. i 
ee;;.,,~, 2 ... lft' .... ·•··• 

105-67-9 
,~:::::~t:~.t 12Q-83~2 

1!20-82.-1 1 •. 2,4-Trtchlorobenzene 
. 91"2QI~:i. • ~d'l'ni:'········ ... 
106-47-8 4-Cbior08fli I ine 
81·A~3 "e~i~hl'r~idt .. 

1'11-91-1 
tl~.f;.~:~;5il~;.~¥1 .. ···:·.······ "~$Ol .. t 

91-57-6 
!:~~:~~r~l,~~~~f~;"" · t7-4t-, 

8.!l-06-2 
~::;;:~~I~li~l;t\ 9S·9S~4 

91-58-7 2-Chtoronaphtbal..,. .. , 
• ~.1tj~4 ;2-ltltHijtjHfHt<: 

131-111-3 
:!:i~1~(~~l0.·><··:··········· .... zOtl·!M· .. e 

606-20-2 ~1:i~~jn~~ W-j)9'2 
83-32-9 

irzml*~~i\.·. !i1:'"2.;~5 
100-02-1 4-Njtr~enol 
di~k.·9 '.' i~igfuriti./· '.< .•......... 

41!0'. 
410. 
410. 
410. 
410., 
410~, 
4101• 
41'\ • 
410. 
410. 
410. 
41th' 
41101. 
4101; 
410. 
410. 
410. 
411:t 
8110'. 
4111. 
410. 
410. 
410. 
410. 
410'• 
4110; 
410. 

2100~ 
410. 

'.10. 
4110'. 

21'00. 
410. 

2100. 
2100. 
4110. 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMtJ 41 ANALYTICAL SOIL RESULTS 

U' 410. U 410. 
lJi 41~~ ij 410. 
U 410. U 410. U 390. U 
u . . <It&i> ····Ii· 41,; ij iW~ ij 
U 410. U 4110. U 390. U 
u <410P' U '110; u 390{< .' ~ u 
U 410. U 4110'. U 390. U 
U ··.'i'~:lf· 410'. 6 ····lffK} U 
U 410. U 410. U 390. U 
u 4,th' . Q' 41a~ U ······/jfcji·ij . 
U 410. U 410. U 390. U 
u ·4;~H\· ·(Il)· 41()~ U ·.,jJiU\· ··if··· 
U 410. U 410., U 390. U 
u "U6f'ij 416~, Ii '·:::390.(· • •..••• '.' d>'< 
U' 410. U 41'0. U \}··jil·.,:( .• ' i .. · .... : .. , u ····.···.'4f\·.· ..•... #}(/. 410. ij 
U 410. U 410. U 390. U 
U . ~'ift::ij? .... 41(k<' U <>lftH.····· U 
U 820. U 810. U 780. U 
i.i "4UH'Ji 41j)~ u .........,9.6> ij 
u 410. U 410. U 390. U 
u ····)41iR· I,. 41il1; u ····)i/Sftf· U 
U ' ....... t~6: ..... ~ .. 4m. u 390. U 
tJ '."0, i.i '3911; .. ti 
u 410. U 41'0. U 390. U 
U J~16ti II' 411:1. ti 39tL 0 
U 410. U 410. U 390. U 
U! ii~k" 11 2100. U 200Q. U 
U 410. U 4·10. U 390. U 
u ··:······~ldf 0 410 •. U 3§o. U 
u 410. U 41;0'. U 390. U 
~ 2100}ti . 2100" U 2000. U 
u 410. U 410. U 390. U 
U 210ih iJ 21100, U 2000. U 
U 2100. 2100. U 2000. U 
ti <4tOr:>·· 1110. U 390. u 

*** V::II1';;I!:IIt- *** 

420'. 
420'. 
42.0 •. 
4ao. 
4·2:0'. 
420. 
420. 
~2(),. 
420. 
420. 
420. 
42th 
420. 
4~~ 
42.0 •. 
42«j.. 
840. 
420. 
420'. 
420. 
420. 
420. 
420. 
/j·20' , 
420. 

2200' • 
420. 
420. 
420. 

2200. 
420. 

2:200', 
2200'. 
420. 

U 
IJ 
U 
u 
U 
tI 
U 
u 
U 
I.i 
U 
U 
u 
IJ 
U 
ti 
u 
U 
U! 
IJ' 
u 
U 
u' 
u 
UI 
U 
u 
U 
U 
IJ 
U 
u 
U 
u 
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05127198 

~~;"4'0 19,,6Q.Q 
85-68-" 
"~t441 
~t~~·~ 'II. ~!ZO(a.Ja ....•.. nthracene 

iU'~01~f' lehl!'w.m.i!i 

1 1HI1·" 
11t:.84,;0 
205·99-2: DlilnJ:Q,,;U 

207~0i~, 'Iiick 
50,3:2-8 BenzoO 
19i"~~·5 •• h~2,3~~cHpyr~ 
53-rO~~ IHbtIr11(.a.h)~~!~~rac~ne 

191."24-2 lI:enz<ld,;h, i)pElr,tn . 
, 22· 39·4 f phlenyl. ami ne 

410. 
410. 
41'0. 
4HL 

21011. 
~.'I)O.~ 

HR 
410. 
410. 
2l00~ 

4110. 
410. 
410, 
.,ij~ 

410'. 
4110'. 
410. 

8'.~ 
410' •. 
•. "1), 
410. 
410. 
410 •. 
410, 
410. 
410. 
410. ,,'{J. 
410. 

NSA MEMPHIS 
ASSEMBLIES G & H'eSI REPORT 

SWMU 41 ANALYTICAL SOIL RESULTS 

···.···.(~i: 
U 410. U 
li >itd.f·\ :·:.(f· 
u 410. U 
lJl ···/4.tO{.i ·.··uh}/ 
U 84. J 
U 41ij:" .10~ ··0/ .. ' 
u 4110, 410. U 
U 410. < 41IJ. <> ti .. 
U 410. U 410. U 
u 410. U "10. U 
U 41iO'. U 410. U 
~ 4111. ti 410~ U 
U 410. U 410. U 

*** Validation Complete *** 

IIR 
·········}llf·.·. 

390. U 
;~t\>ij>······ 

390. U 
···."i)i; /0 

390. 
·· .. ·.:>r·'''L ... · 

U 
U 
U 
U 

390. U 

420. 
·····.<42ij/·· 

420. U 
J2d{.'li 
2200. U 

···2tOOr[;\<.·'6 
.•..•...•..•.. , •• N~. 

·<'.'·~~f 
420. 

12Mf 
140. J 

···.·.·.·4M~>\·:· ·U··· 
420. U 
~20 .. '/ij 
290_ . J 

<36jD.i 
420. U 
\~;""u 

160. 
.18c:k· 
2200. 
420~ 
420. 
42C;; 
420. 
420. 
420. 
420; 
420. 

J 
J 

u 
U 
U 
U 
U 
U 
U 
U 
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NIII 
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12. 
·····<lif 

12. 
:..jj{: ... > 

6.2 u 
%,'1;1)·· .:Q:<: 

6.2 U .. : : .. ·</4~i.tf) ..•... 
6.2 U 

<><,~i . .ij\ 
6.2 U 

("<6;~ ••. ytj 
6.2 

··.<'if' 
6.2 U . : .. ·······:·.;·itti«f< 
6.2 U 

·)Jij· ·.:{U·.}···· 
6.2 U 

{~~J><t.j: •.•....•• 
6.2 

.'<&~t 
6.2 U 

.i(:.4~fT· .ij 
62. U 

·<>i~~i ····U· 
31. U ·'n< ...... Ii 
6.2 U 

·+,ill··· Ii 
31. U 

·.····6Jf.· ·if···· . 
6.2 U 
.d<· . 

NR 

12. 
1~. 
112. 

dar 
6.2 u 
6~2 ··U 
6.2 IJ' 
6.2 U 
6.2 IJ' 
6.a u 
6 •. 2 U 
1.2 \.1 
6.2 u 
6~j:· ·>:;u 
6.2 IJ' 
i.j U 
6.2 IJ' 
•• 2: .ij< 
6 •. 2 U 

. ··········i.l ~. 

6 •. 2 U 
6.2 t.i 

6 •. 2 U 
jUf U 

62. U 
6.2 IJ 

3,1. U 
31. U 
6.2 U 
6.2 1I 

31. U 
6 •. 2 U 
6.2 U 

Mill: 
NIII 

*** Validat _ Complete *** 

112. U 
12. u 
6. u 
6. Iii 

U 
ij 
u .. 
u 
1.1 
u 
U 
u 
U 
u 
U 
U 
u 
u 

.~ u 
6. U 
6i ti 

60. U 
6. u 

30. U 
30. U 
6. U 
6. u 

30. U 
6. u 
6. U 

N!R 
Nil 

13. . .•.••... j~~ 
13. U 
ur\\U 

6.3 U 
·<:':'··,U 

6.3 U 
ii~l ··U 

6.3 U 
·iiS'· .~ 
6.3 U 

<:.;~ . .. y 
6.3 U 

. ···ij~3 u 
6.3 U 

. ·············'iji U 
6.3 U 
/iIiti 
6.3 U 

tia ··U 
6.3 U 
i~~ U 
6.3 U 

. 6,3 u 
63. U 
6.3 u 

32. U 
32. U 
6.3 U 
6;3 ti 

32. U 
6.3 iJ 
6.3 U 

NI 
NR 
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*** Validation Complete *** 
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*** Validation Complete *** 
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DATALCP3 
OS/27/98 

7439-97-61I!1urcurv 
t440';J6~O 
7440-3;8-2 I!"~R __ :~ 

14110·39 .. , 
7440-41-7 
~4(1)·8~9 
7440-47-3 
r440·ij.~4 
7440-501-8 
lU'~'2~1 
7440-02-0 
h.i·4\\1·21, .... ~"" .. _ 
7440-22-4 
t4.0~28.~b 
7440-62-2 
t440i~~.~ .' 
7440-31-5 

0.07 
~.41 

32.9 
"43. 

0.6 
0.33 

17.4 
4.~ 

14.6 
38.~ 
111.8 
0.33 
0.38 
0.& 

21.9' 
64.2 
1.7 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 43 ANALYTICAL SOIL RESULTS 

J 
.I 

J 

J 
J 
IJ' 
U 
U 

.I' 
U 

0.05 
···········jh.·n 

37. 
169{/················ 

0.63 J 
o~ii{ .. ···f 

20.1 
····· •. 4ii. 
18. 

>44i.·.···· 
13.6 
{O~~i 

0.38 
(h6> 

0.03 
··>.·i)~4ir 

10.3 
·1s!k}······· 

u .0 ... 

., 
U 

*** Validat~ Complete *** 

~ 
U 

····1; .. 9.2 
.. 

16;ij . J 
8.8 J 

"ij;j4<I( 
0.34 U 

Ch" it 
18.9 

'" 32~ •... ···• 
1.7 

J 
U 

Page: 

Tillie: 13:45 

0.06 
1);4 Oi .' 
6.6 

199. 
0.87 
0.07 . U 

18.3 
4.4J 

14.7 
7;; J 

17.8 J 
If.$ij U 
0.37 U 
0.59 U 

28.2 
501;5 J 

1.4 U 



DATALCP3 
OS/27/98 

7439~97-6 

r44q·~~O 
7440-38-2. 
1440~39-! 
7440-41-7 
t44d ii4j., 
7440-47-3 
r~40~~"~ 
7440-50-8 
·td'~j2~1 
7440'-02.-0 
ri.~4"~i 
7440-22-4 
l44Q-ie·ij 
7440-62-2 
7~4tl-i6"6 
7440'-31-5 

erclJry 
~nU~ 

rsenlc 
.lrfiJ. 
8eryll ha 
C __ h. 
Chrcmha 
tObltt 
copper 
L •• d 
Nickel 
$.tfrilija 
Sil.ver 
!.hi.,Uh. 
Yaned·ha 
th'ii: 
Tin 

0.03 
0.41 

1'5.1 
208~ 

0.74 
th32 

12. 
17. 
14.5 
2tU. 
18.4 
0.6 
0.38 
GiS' 

3l.2 
3~ ." 

1'.7 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 43 ANALYTICAL SOIL RESULTS 

UR 

J 

;I 

J 
J 
iii 
u 
U 

J 
U 

*** Validation Complete *** 
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*** Validat Complete *** 
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OATAlCP3 
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2600. 
2600. 

26. 
2~it 
130. 
11~ 
11. 
U. 

130. 
11. 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 43 ANALYTICAL SOIL RESULTS 

IJI 

U 
IJ 
ij 
IJ 
U 
IJ 
iJ 
IJ 
U 

2600. 
"""'<:}:~~:/:''::'' 

26. 
""!&:HW 

130. 
""""'):jl~'" 

11. 
iHf' 
130. 
it 

*** Validation Complete *** 
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DATAlCP3 
D5!27!98 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 43 ANALYTICAL SOIL RESULTS 

041~'~OOO;~(j:1 
iMlstlOO'·1C11 
S'fHlii01~3 .'. 
04'.'0'1 

.•.•••••..••• · ••••••••••• · ..•• · ••••••••. i! .. ;;:.Bt.pl:ft! i!~l!~~···· 
. "\'Mltltt?:AH'"'S"';;;:",;:t' $6t , ... .,',.' , ...... " ... " O&/ICQ < 

86~50'~0 

354.0. O. ~4.3~2Isull:l~ofOi:tj~titiiH '. ' " "" . 

292'~88~2 

~~n*4 C_PbOI 

ul:~':.·~::;:~l"'" 
333-41-5 
6a-h4 

298-1)4-4 

d194~q·~4 r:tli~r~ 
115-90-2 ,FensuU 
i"~h~t i~~~t\ii~":" 

n86-34-1 
. ',' ~id~t6·S 
298-00-0 
li~Qi;.i IPfiorlti:{,: 
299-84-3 

22248~t9L91!!itt,.iHlhM> 
321-98-01 

"'1$O~S04, .rJlit!!IIs;\.·"·· 
34643-46-4 Toituthi on 

·.·M2'J.~5·. ~Uiiti"tj····( 
.1211-15~5 ~'II~Mc;lrL.. .. 
2,!$1~98·4~f~~_i. 

56~38*2 Parathion 
jQ;9~24.5 i'hi~:ii;h;i;j 

2104-64-5 

.:';--

8!!', 
85. 
22. 

420. 
4~~ 
85. 

do,. 
22· 
42. 
42. 
'~ ..... 

420'. 
4i~"" 
42 •. 
is .• 
42. 

4i!0~ 
42. 
22. 
42. 

IJ 
U 
IJI 
I.i 
IJ 
tJ 
IJ 
t.! 
U 
1.1 
U 
ttl 
U 
li 
U 
ij 
U 
U 
U 
U 
U 
U 
U 
U 
u 

u 
U· 

420. U 
"4Z;' if 

85. 
.4i6~\> . 

:»····.··iil> 
42. 

':>4af" 
420. 

·<.ij>.· •. ·,···· 
42. 

"(iii 
42. 

}i21)i"" 
42. U 
.~. U' 

42. U 

*** Val .... u.g, ....... .Complete *** 

Page: 5 
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DATALCP3 
05/27198 

1024~57~3 

95"~'8~8 
60-57-1 
12-'5'9 
72-20-8 

33213,'65-9 
72-54-8 1(ij,·oi·, 
50"29-3 

tI·4$·' 
7421-93-4 
~1i~3~~2 

12674-11-2 
11104·28··2 
U141-16-5 
':$469~ iH ~9 
12~~2.-2~~6 
11091~.·1 
11096-82-5 

5·j·j4~9 

:' .. 2 
2.2 
2.2 

1I1i!J)~~~~lo~ ep:lxide 1.7 
1: ••• 1l1In I 1 •• 
'ieldtin n .. 
,4 i"QDe 4;1 

!.EOOri1'1, 4.2. 
!Endollllit 111'1, I j 4.2 
4.4.'-~D~ 0.58 
eM<i$yt f.kI.eYI fete 0,19 
4 •. ~.~ .~~DT 6 •. 11 
tthl>iijChlol' 0.'8 

EOOd naldehyde 0'.5,6 
T6xapb/li ... 220; 
Aroc:lor-1016, 42. 
. ' ~oct~r+UI!1 86. 
tOChl't-1232 42. 
r6~t~,r·124a 42. 

Atoclor-1248 42. 
.tOct~r~1254 42. 
A roc I or -12:60 42. 
ell I. ardent" 22. 

NSAMEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 43 ANALYTICAL SOIL RESULTS 

2.2 U 
u il~ u 
U 2.2 U 
t.i 212 IJ 
U 2.2 UJ 
J tt J 

12. J 
J 4~~ 
U 0.12 UI 
IJ 4~2 u 
U 0.17 U 
U OH51 U 
J 7.8 
0 9.71 1I 
J 0.46 J 

t.I 220. U 
U 42. U 
tJ 86 • U 
U 42. U 
IJ 42. iJ 
U 42. U 
lJ 42. 1.1 
U 42. U 
iJ 22. U 

*** validation Complete *** 

Page: 6 
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DATAlCP3 
D5!27!98 

~~ .... 

C2-cbloroethyl )eth,er 
lorop/lilt'1O.l . 
tcl'l(orOiMnzeM 

420'. 
420,. 
420. 
420. 
420'. 
42G~ 
42.0. 
4~ol 
420. 
42:0. 
420 •. 
420~ 
850. 
'20; 
420. 
420. 
420. 
420. 
420. 
42:1). 
420. 

220Q~ 
420. 
4j" 
420. 

2201),. 
420. 

~200. 
2200. 
1t!1,). 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 43 ANALYTICAL SOIL RESULTS 

u 
jJ 

u 
U 
U 
U 
U 
II 
U 
U 
U 
U 
U 
tI 
U 
U 
u 
u 
U 
til 
U 
ti 
u 
ti 
U 
U 
U 
U 
U 
U 
u 
U 
u 
u 

420. 
···4261,:/ 

420. 
··········420~·,(· 

420. U 
··t4~i ti 

420. U 
·i~) i.i 

420. U 
.·420~( U 
420. U 

··';i@bS······U 
420. 

.. UijO; 
2200. 
. 420ft. 

*** Validat 

430. 
·· ... '··4li)1······· 

430. 
.. ··43iH 

430. U 
43ij~ i.i . 
430. U 

2200~ (J 
430. U 
430; U 
430. U 

. 22080 U 
430. U 
.2~ •. i.i 
2200. U 
·430. U 

*** 

430. 
< <43Q. 

430. U 
l:$Oi 0 
430. U 

·do~·· . CI 
430. U 

. 43M····· ··0 
430. U 

...•.... ·(.~ijf.: '. b 
430. U 

····:··;·\· .... 4ii~: ... > .... · U:· •. ·'· 
430. U 

.}430~ II 
430. U 

<'3ih ·;·:·I,f· 
430. U 

····:·4~i· •. ·• .lJ 
870. U 

··'436> ·····0 
430. U 
d6~·········· ti 
430. U 
430. u 
430. U 
430. 0 
430. U 

2200. U 
430. U 
~30. U 
430. U 

2200. U 
430. U 

2200. u 
2200. U 
430. u 

380. U 
·fiO. U 
380. U •........ 386~ .. U 
380. U l8i»> .. U 
380. U 
380f: ti 
380. U 
!&O./;U 
380. U 

···'···sicku 
380. U 

·····'380;':·: .~ 

380. U 
380~ u 
760. U 
.~. (J 

380. U 
380. U 
380. U 
380. u 
380. U 
380. U 
380. U 

2000. U 
380. U 
380. U 
380. U 

2000. U 
380. U 

2000. U 
2000. U 
380. iJ 

Page: 7 
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410. U 
410. b 
410. U 
410. U 
410. U 
41b~ 0 
410. U 
41rL jj 
410. U 

·410. iJ 
410. U 
411Ji 0 
410. U 
itjO •. , U 
410. U 
411); . iJ 
820. U 
410. U 
410. U 
410; 0 
410. 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 



OATAlCP3 
05!27!98 

suM6;;.lVol· 

1'00-0"-6 
jj,j4~'~~1! Il!!<;;.tl'l"£~ilt.~n 
86-30-6 

'.0. l ..•.... ' ..... ' ..... ' .•.. 3 ........ ~ .........•.•.•...• B .... r .... ~ ............................... : ... ! ••••••••••• ".···i.*.·Iih. Mttlither 118-14'1 iHexachlorol:lenzene 
·.'1"86·'~iiCh lo"<iPfi~t 

85-01-8 Phenanthrene 
120·'~~t "'hthriclne 
86-74-8 
.• ·tikl 
~06~44~Cl! 
'1~,+~~ij 

85,-68-7 
~1·94"j 
56-55-3 1,enzoul 

21."ij1~t tM'1$" 
1111-81-1 bis(2-Ethvlhexv 
Ul~i4~o 

~:~:;:jl;Ii~:U~ 
50-3,2-8 II ......... ,." 

1'3~3'-5 . 
~3-10~3IPiben~(a~ 
191·Z4-21~eMtata 
122-39-4 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 43 ANALY'Ttt:!AL SOIL RESULTS 

u 
ti 

2200. U 
~r'u':/' 
420. U wR .......... / .. . 
420. U 

'<2iJil> ''If 
40. J 

·····/4~r······ '.1I< .' 
420. U 

", '··,··UO>'·'·':·(j 
100. J 

'!~~i .. <ie·,'··.······· 

"'8,'~'f<' 
65. J 

....•..•.• '.'.9i/<j .... 
150. J ., ...• ·.··4ickr .... ,'. iJ 

.' ...• )}Hi[·(·>j '. 
420. U 

':4ao~> I) 
420. U ·····Uo>· U 

NR 

430. U 
·dO.\··tf<········ 

2200. U 
(~f ··'r·'······· 

430. U 
···«UO;t:< ···U 

430. 
'··<.,.'~t·.·.,···,· 

430. U 
. i," 410~)/tf .' 

430. U 
" ' .. ' 4lO {.... ti··, 

430. U 
ho/· •• >ij/··' 
430. U 
.~.iU·· 

430. 
d6i···· 
430. 
4jO{'··· 
430. 
436; 
430. 
d()~ 
430. 
43th 

NR 

U . .;.: : 

'U,/{'':-
U ,r:'" 
U 
ti 
U 
U 
U 
U 

*** Validation Complete *** 

430. 
.··;.iJ:W ~} •. ' 

430. U ··uor·········.·if····· 
2200. U 

·iHO/· ' •. , u'" 

·hJ~;.r/ 
430. 

430. 
:"···:i·4io~ 

430. U 
43Q. t.i 
430. U 
430~ U 
430. U 
430. U 

NR 

···',jir<······· 
380. ........ ~~'.' .. 

2000. U 

··',·.f·····'·U···· 
380. U 

,)~~ U. 
380. U 

··>MfU·'· 
380. U 
~{i ti 
380. U 
. !lOr u 

26. J '>zr{ ...... J 
380. U 
t~f ······u 
380. U 

\J 
U 
u 

380. U 
380. u 
380. U 
380; iJ 
380. U 
380. U 

NR 

Page: 8 
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J 
410. U 
410. U 

2100. U 
2100. U 
410. U 
410. U 
410. U 
2100~ U 
410. U 
410. U 
410. U 
410 • U 
410. U 
410. U 
410. U 
820. U 
410. U 
410. U 
410. U 
410. U 
410. U 
410. U 
410. U 
410. U 
410. U 
410. U 

NR 



DATAlCP3 
D5127198 

1!06-47-8 

,~~~~·~~·1~7:~~'~:~~:oXy)methan. 
··5,"50"7 

91' -57-612'-Ml!!thlvl naM 
·ri~41i4 
88-06'2 
95-9$"'4,. 
91-58-7 
Ai. 74;!4 

13'~'1 ~ ~~ 101.1118 .....•.• '~~.)'~plttl1.:~I.af' .. ' 
2oe""~alji" .. Nit;h.hvl .... 
606-20-2 
"~Ci9"2 
83-32:-91" ........ "" 
$1~28~S 

100-02-7 
13,2~64.·9 anblHitft'm-ii'i 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 43 ANALYTICAL SOIL RESULTS 

390'• 
j90~ 
390. 
i9ij~'· 
390. 
i9ijr 
390., IJI 
j"i~ ij 
390. 
j?(if 
180. 

.l:9if 
390. 
';fG~~ 
390. 

.,', 390. 
390. IJ 

>39ij~ U 
390. IJ 

20C10f II 
390. U 

"'. i9bi U 
390. U ztjOij. ij 
390'., IIJ 

ZOoO~ U 
2000. U 
i9tk' 'U 

*** valida . Complete * * * 
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DATAlCP3 
05127198 

121-14-2 
~~~·a 

7D05-~-~ !4-~bl~r.,envlpl1ienvl ether 
."l$~1 hjJQr~ 

100'-01-6 4-NitroanHine 
534~!ii!"1! ~ .. iIi'tb1';4~610il1i trtil'lheml 
.. Q6-3Il"6 N~NI~r~lI~ipl:1enyllllline . 
;Qi';;5'~3· 4~'dii.ii:i11tf11t ~jhenyl.th.1' 
118-74-' "exa,ch lorobenz:ene 
81'~"~5 ,.~~.cih.~h:iPh~1 
85-01-8 P'henan,tbrene 
'20';2~i !'n~~,fi~~ 
86-74-8 carbazole 
e4~t4*t ···'~n~bi:.itYlph*i1'llid 

206-44-0 ft.uorantbene 
;29-00"~ pit~" 
85-68-7 ButYl.~~ylpl1~ha late 

'1-"~t 3.3~·i:liillhitorObenzidine 56-55-3 Benz.o( a )antbracene 
".~Q1~9 illi1rY.~ '" ...... 

11N}"7 
111"84~O 

~~~.~~~~~M't~,~yl )pl:lt'halat~ (8E"P) 
.• ·n~octY\Pltb.,l.,ti . 

205-99-2 ,~~o(")fLuoranth~ 
207-08-9 ''''t~(~.j.fl~tiit1thW 
50-32-8 Berlzo(al)pvrene 

193-39'" l~(1j.2.3·c(bpY~n 
53-70-3 I) I be",~~ I.h )I"'!~~r~ellne 
'9'~i4~2 aenzo(g,h.i)pe;tVlltit 
122-39-4 I) h:llilen¥I.lIIIiine' 

4201. 
420, 

2200. 
2200. 
420. 
420~ 
42.0. 

2200. 
100. 

11' • 
420. 
420/ 
100. 
120i 
420. 
840. 
65. 
to. 

420. 
4~t· 
420. 
420. 

9'1! •. 
42O. 
420. 
420. 

Nil 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 43 ANALY'ftCAL SOIL RESULTS 

U 390. 
il' '"~ U 2.000. U 

U 2000~ U 
U 390. U 

IJ 19~k U 
IJ! 390. u 
ij 2000. U 
J 390. 
J 39Ch 

JI 

J 
U 

0 tach 
J 390. 

~ '. :$,fi:l~ 
u 390. u 
t.i 190'~ u 
U 3901

, U 
u /'~90. u 
J 390. U 
u 390. II 
U 390 •. u 
ti 39tt u 

Nil 

*** Validation Complete *** 
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DATAlCP3 
OS/27/98 

?+-87-:$ 
t$·lh~4 
74-83-9 
'ri~~"3 
75-35-4 
H1"~1 
75-34-3 
61~~~'3 
71-55-6 
$~~ij.$ 
71-43-2 

1Qt~Ikl·2 

75-27-4 
19.·.·j 
79-00-5 
1,t~i"4 
"24-48-' 

,"·"~t 100-41-4 
1"~42" 
75-25-2 
ti~S4.+$ 
67-64-1 
1$-1$"0 
78-93-3 

1o,Hod 
10061-01-5 
'~1·0~'6 

591-78-6 
d3Q~io~~t 
540-59-0 
133Q~.,,,t 

44-2 

C~lor~th~~ 1~~ .. '!~" ~bio,;. 1$~ 
BrClllClllletha .. 1]:. 

Ch_~~th~ni U~ 
1 .• 1-DJc~.loroethene 6.4 
e~hjl~ chto,r'dIi! +;4 
~~J'Df~~~~r~ethl)ne 6.4 
.Chhi"Ofci,. . 6.4 
1, ",~'ri~hloroethane 6.4 
lit~ tiitticiHotfdl •• 4 
Benzene 6.4 
, ,2~iit lih lo'r~th"" 6.4 

6.4 
'~4 

'Bromadl ch lor_thane 6.4 
f'".~ ... , .. : .. 6.4 
,', 11.2;.'r!c:~ lClroethl!ne 6.4 
.tett.¢M,rC!et~'" 6;4 
Oibromochloranethane 6.4 
,iitot~" , .... , .. , t.4 
Ethyll:lenzene 6.4 .St,,. ... ···· il,4-
Bromoform, 6.4 
1.1 ~~li~iftrii~h lot"th,a~ 6.4 
A~l!tl:ll'l' 22. 
!earb(lridtiul fij .6.4 
2-Sutanone (MEIC) 32. 
····.""d*h,yl~2~pint~<MI.ld lij. 
cl.&-1! .3-Dichloropropene. . 6.4 
trln • .i1 t$~DHihtor.~'········' 6.4 
2-Rexanone 32 .• 
·.,t_Cntliib iA 
' .• 2-IlJ~l'1lotoethene (tota,L) 6.4 
yten..t.Tot.alj . II 
YlE.NES N'I 
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U 

u 
u 
u 
u 
Q 
IJ' 
U 
IJ 
UI 
U 
IJ! 
U 
I.i 
u 
li 
U 
u 
U 
U 
U 
U 
J 
u 
u 

. ti' 
U 

U 
U 
J 
U 

13. 
\?1ii. 

13. 
······"Jf. 

6.4 
···:ia~·.< 

6.4 
·i~. 

6.4 
. >ii~/ 

6.4 
'~jJ::}' 

6.4 
.:. ···<rj'j4' 

6.4 U 
':IW~} ij3>/ 

6.4 UJ 
.... ' ....... <"i~j.,.jj;f) 

6.4 UJ 
····?J~.'JUJ··'\ 

6.4 UJ 
, .. '- .\" '~'::tiJ·F 

64. U .... i/,.").i:····· 
32. 

:r}:~i1): 
6.4 

":6£4< 
32. 

.' :··<··6l~:' 
6.4 

.... <~ ... 

*** Validat 

13. U 13. 
··13> .'If)'1~ 

13. U 13. 
·.· ..... i1~r .tj ...•... ' .... , ·\13 .•.•• ' 

6.5 U 6.6 
idS ii »~;4 
6.5 U 6.6 

. 4~'·· ij/ >i~6 ' ••... 
6.5 U 6.6 
6~$ •. ·••·· ···u. . .... : /,~t 
6.5 U 6.6 
6~5 '...... U"\J~t 
6.5 U 6.6 

i$.$ ·tf:<~~j·} 
6.5 U 6.6 

. ·'·:··i~ $ •.•. • .•. tf" ·····.",.,6ii 
6.5 U 6.6 
'.':'ij///<4i6 
6.5 U 6.6 

{:J~j/U' ·")&lJ·, 
6.5 U 6.6 
i.siji· ·6.$ 
6.5 U 6.6 

····>:'i~s': .• if '6;6 
65. U 66. 

'6~S u·· :6~~ 

HR 

U 33. 
Ii .. 'n. 
U 6.6 
U 6.6 
U 33. 
ti 6~6 
U 6.6 

HI 
NR 

U 
u 
U 
U 
J 
li 

U 5.7 U 
U 

.. S.1 U 
U 57. U 
U ~.1 U 
U 29. U 
U 29: .. U 
U 5.7 U 
iJ 5;7 U 
U 29. U 
U 5.7 ti 
U 5.7 U 

Hit 
NR 

Page: 11 
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12. 
12; 
12. U 
12~ 0 
6.2 U 
6.2 U 
6.2 U 
6~2 U. 
6.2 U 
6.2 U 
6.2 U 
6;2 U 
6.2 U 
6.2" U 
6.2 U 
6~2 It 
6.2 . U 
ld . u 
6.2 U 
6;~ u 
6.2 U 
6;2 (j 

6.2 U 
6.2 U 

62. U 
6.2 0 

31. U 
31. U 
6.2 U 
6.2 U 

31. U 
6.2 U 
6.2 U 

Nit 
NR 



DATAlCP3 
OS/27/98 

NSA MEMPHIS 
ASSEMBLIES G"& H CSI REPORT 

SWMU 43 ANALYTICAL SOIL RESULTS 

13. 
1lL 
13. U 
·1~{ .···.'·.U<··,·· 

6.3 U 
'6~j>Ji< 

MR 

U 
····ii'\· .. · 

U 

29. 

·'~f······· 5.9 
.~, .... ' 

MR 

*** Validation Complete *** 
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*** Validation Complete *** 
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*** Validat Complete *** 
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*** Validation Complete *** 
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1439-91-6 
1«0-U-O 
1440-38-2 
t~Q·3.94 
7440-41-7 
t440~43~t 
7440-47-3 
't440~"·4 
1440-5,0-8 
714.~92~1 
1440-02.-0 
nu-4'~2 

Mercury 
AntillJCrlY 
Arsenic 
earflMi 
Bery II i LIft, . 

C8chlUi 
ChraniLlft 
t~h 
CClflPer 
1..11d 
Nickel 
$ehin'un 

1440-22-45i t.ver 
f44t1~2:I;'O Tit.lUti 
7440"62.-2 vanediun 
"440'""~ !tne 
1440-31-5 ,Tin 

0.06 

0." 
5.3 

93.3 
0 •. 38 
0.11 
9.5 

'~:J 
13.2 
45.8 
10.2 
0.3 
01.64 
Q •. S4 

16.2 
62.~ 
1.8 
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0.07 
UR UIl ih4 tilt 

10.7 

d'~.··· 
J 0.43 0.53 J 
J O~n 0 •• 14 

10.6 13.9 
.. ······Jd 1.t 

12.2 14.6 
J ··1.~i:··· .· .. ·24itt 
J 13.2 15.9 J 
u ···ii~\j ···O~" 0: 
J 0.36 0.37 
u ····/O~$i Oi$~."" 

18.4 26.9 
J 46i~" 91~j>i~ 
U 1.1 U 2.2 U 

*** Vali Complete *** 

Page: 
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0.06 0.04 0.04 
···9~U 0;4 ... tjt 0~59 oR 

7.7 S. ; 7. 
... ·16i~{: Us~ 82.6 

0.45 J 0.45 J 0.32 J 
.o.~3$'j .'. O.61·u 0.23 J 
12.2 10.8 9. 

t><):'ljU ...... it . ·fit/ i 4.9 J 
21.3 13.7 11.6 

>\:·"~i \1'., .. j .. 3S.7 j 

12.6 J 14.5 J 9.4 J 
i{?o.i~ >u» 0;32 ·:·U 0.3 U 

0.37 U 0.37 U 0.34 U 
d~"iO . ·0;,8 U . ij.53·· U 

19.7 20.9 15.2 
·'0'4fl . 6O:i J 53_4 J 

2. U 1.5 U 1.7 U 
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143~·97·6 ,"~rcury 
1440~U-O IAritillitihv 

~440'-~8-~ 
14~Q-'9·! 
1440-41-1 
t«O·41~' fed It ... 
1440-41-3 
t440·Q,;~ 
7440-50-8 
t4~'~t2~j 
7440-02-0 
mm~4'~;2 
1440-22-4 
144Q~.2i·o 
7440-62-zIVanlld'iUII 
t44o~~-~ 
7440-31-5 
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0.12 
0;93 
8.8 

11$,. 
11.45 J 
0.32 j 

11.6 
6.2 J 

16. ".1 J 
13.4 
0 .• 
0.36 U 
0.'1 

19 •. 3 
.,... J 

1.9 U 

*** Validation Complete *** 

u 
iti 
J 

.. J ", 
u 
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Itih .. I:iI.· •• ·• :, . 

. ' ..... i·i!·j:.~i·Li ··y:;;· ...... m.iij;4ltI . ., ..• -
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*** Validat Complete *** 
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15-99-0 
. " •• ,~jlM6lf;<{··· 
1918-00-' 

1~:::~~~"" 
94·"~r 
9~-1~-1 
9t~1~'S 12~4i~~~T< 
88-85-1 
94-a2.';"li ... ~u., 
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2400 • 
....... ~~.~ .. ::.;: .... : 

24. 
i40tH 
120. 

·······.····1&r·· 
10. 

·····;jil···: 
120. 
<1j;'" 

25. .... :.I$Qij;} ..... 
120. 

····i10f> 
10. U 

··:··:·:··1oti·········· . t1/ 
120. U itO> :'if· ;:.'. ". 

*** Validation Complete *** 
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299-84-3 ~"_. __ • 

2~~: .. ~.: .•.. ~.:. :~~~~~Onate 
1'O~$O~' "':~' •••.• ' •••. :; .. 

3464l~'~-4 ~ .. .,:.x".".;.: ... : .. c-_.: 
60-$1 .. $ .. tiit~i 

2~:+:~:~ ~~;1_ 
56-38-2. 

3689~~4·51~HO~ep 
2104-64-5 

3ij(;.' 
38. 
~. 
38. 
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80. ": :.:.: ..•• i:{4ii~rr 
21. 

"i{:~'f 
40. 

··Mit::· 
400. 

;·:·····:4ijf: 
40. ·iij-r· 
40. 

4091-
40. U 
iE ti 
40. U 

*** Validat 

U 

U 
U 

ti 
U 

U 
U 

'Complete *** 
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319-84-6 
319~8'-tlbii!tj~8I1iC 
319-86-8 
$8-$9·. 
76-~4-'IHeptac:l1il 

:$09"'00-2 
'9~4-57~31~ep~~c: .• ~ 
959"?8-' Itrvfft ... l 
60-57-' 
h~!i,·t 
72-20-8 

332j3-~!.'I~.Ir:~iillil 
72-54-B 

1ojHot~" Itl1diaulf.h 
50-29~3 

12~4~~5 ".~bqx:)itlll 
7421-93-4 
80lh ·3'~a ITax.Ph-tIt 

12674-11-2 
u'o4~i';z 
11141-16-5 
$1469·jl·' 
126~~29-6 
11091-'9;" 
1'1'096-8;2-5 IArador-1260 

51-14-9 
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U 
·U······/ 
U U·.)··· 
U 

U 

4.1 
4.1 
4.1 
4~1 
4.1 u 
ti'.38 J 
4.1 u 
6.17 J 

26. 
1.2 
8. 
I. 
B. 
i~ 
B. 

4,. 
8. 

'10~ 
BO. 

tiO. 
80'. 
$0. 
80. 
B~t 

140. 
41. 

u 
u 
u 
1I 
U 

0 
U 
IJ 
J 
U 

10. 
<!10h .•.•• 

10. U 
··'O~(> .·.·U·········· 

250. 
... ··"00. 

u 
j 
U (ir:····· 
J 

..... /> 

J 
u 

*** Validation Complete *** 
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1'1-91-' 
j'~$Q .. i 
9'1-51-6 

'·17·41~4 
88-06-2 
fS-95~4 
91-58-1 
88~j4"4 

131-1'-3 
208"~·8 
6G6-~~-2 
"'09-2 
83-32-9 
S1·tt!i·!.i 

100-02-1 
d2~64"i 

380. 
380. 
:$80~ 
380. 
~. 
38(1 
380~ 
380. 
~~. 

380. 
3$:j~ 
380. 
38th 
380. 
380. 
380. 
3~~ 
770. 
leO. 

r!i~~ifjli[ii;'f~~~m: 380. 
sq,. 

!~'_I~_.iijf~' :'., 380. 
380. 

2~4,6-Tric~lo.tophtln()l ., ... ". 380. 
2~~:~$-tHthlij~~l :.\\<., ••. ,.', "', 380'; 

~i~i~;;u;aleJlt! .' ." 
380. 

2000. 
D,i_thylphthalate 380. 'f .. J:ijtMtirii'.···. \{ . 380. 

~l:iU~tnia~ "" 3801. 
2C!OO. 

,~:~i~~~t . ' 380'. 
2000. 

4-Nitrrl 2000. 
'h."i~':'M/ ", .... 380. 
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u 
U 
U 

400. 

···<···~"f> 410. 

Page: 1 
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410. U 410. U 380. 
4101 if: <4;QC' ·.,·lJ 380. 
410. U 410. U 380. U 
'iMiJ41t:h'u 180; U 
410. U 410. U 380. U 

iJ "'i;l'" ··',·~10~/} >,4iti.>u 4,O{ tV 380. U 
U 
tI 
u 
U 
U 
U 
u 
U 
U 
li 
u 
u 
U 
U 
U 
u 
U 
u 
u 
U 
u 
\II 
u 
U 
U 
tI, 
u 
U' 
U 
u 

,.l~I· 
400. 

·>?··~jik 
400. 

>40:iU: 

U 

U 
400. U 

40th U' 
400. U 

2Oi:IO( "0 
13. J 

.2dOO~ 'U 
2000. 
·4oof 

*** Validat 

410. U 
41~f: ·,·.if··,>,·' 
410. U 

,.' ,4,4:·/' .,*?' 
410. U 

"",,:), 1ih(·ij< 
410. U 
410{i {'.·U··"·" 
410. U 

:··~lQ{ :; # <>.'. 
410. U 

. . ·>t1Qf((j·' 
U 

I:,.,tk< ,'" 0: 
410. U 

?410/: •· .• '.·U:<. 
15. J 

"410." ti 
410. U 

.,' ~1(L lJ 
410. U 

2100~ U 
410. U 
. it; J 
410. U 

2100. iJ 
4\0. U 

"2100. U 
2100. U 
410. li 

*** 

410. U 410. U 380. U 
:'~1IkU4"hiJ 386. jj 

410. U 410. . U 380. U 
"':.10.\ U)410{<U 380. U 

410. U 410. U 380. U 
·'416;\u> 410 ... · i tf 380. ',' u 

410. U 410. U 380. U 
>i1ij~ 0 410~ .. u .' 3a6.... U 

410. U 410. U 380. U 
>~nh U .' ···.·····.1Q{} ···U ~; U 

410. U 410. U 380. U 
>·:>.U .. ·.f "'4;Jt >'iJ $80~". U 

820. U 810. U 150. U 
"<410.'· if410~ 0 3M~" U 

410. U 410. U 380. U ,.'0. . u, 410;' U 380. U 
410. U 410. U 380. U 
410. "Ii 4;0; U ~80. u 
410. U 410. U 380. U 
410. 0 410. U 380. U 
410. U 410. U 380. U 

2100. U 2100. 0 1900. U 
410. U 410. U 380. U 
410. U 410. U 380. U 
410. U 410. U 380. U 

2100. U 2100. U 1900. U 
41. J 410. U 16. J 

2100. U 2100. li 1900. U 
2100. U 2100. U 1900. U 
410. U 410. U 380. U 
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fphenyl .. fne HR 
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U 
tf···· 
J 

U 
ij< 
J 

<1······ 
U 

i1 
J 
a 
J .. u·· 

.. J 
J 
J 
j 
U 

J 

400 • 
.. .. <\~;/. 

400. < 400 ( ..... 
2000. 

···· ... ·2i'lao1> 
·)I~i.·· 

400. 
~r<··· 
140. ·······., .. r 
400. 

····400.Li·. 
250. 

.••.••...••...•.•. ~(» 

400. 
~;; 
110. 
Hoi 
210. 
~Q6l 

86 • 
~. 
89. 

.. /4otk 
400. .. ' 'QQ. 

HR 

u 
U 

U 

410. 
··/\i~j~ •. ·<} 

410. 
.U'lit)ih·····r. 

350. 
?t\n~r:i 

56. J 

······().10~.····,.·······J/··· 
380. J ·)"!k/·· .•.. ~ •.•.••.•• 
410. U 

<.~ .•.. ···U·····<·· 
160. J 

. <ito. J 
240. 410. U 
.10. · ... :·>4'Q~ ···U·· 
410. 410. U 
4io} 410..U 
410. 100. J 
410;411). U 

410. U 410. U 
410.· u 410~ U 

HR HR 

*** Validation Complete *** 

'('410VU 

u 

" U 
U 
U 

iJ 
u 
U 
u 
Ii 

HR 
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380. 
64. 

380. U 
380; U 

1900. U 
1900. 0 
380. U .3iO{ .. U 
380. u 

1900; U 
430. J 

. 110~ .... J .. 
60. J 

lao; ·······U 
620. J 
~io. .1 
380. u 
~IE···· "i) 
320. J 
386/ . .i 
380. U 

:s8O. u 
250. J 
·360~ J 
280. J 
120. J 
380. u 
380. U 

HR 
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u 

. ··0····· u 
ij 
u 
ij 

U 
ij 

410. 
·····>·~1.t< 

410. U 
'41ih><iJ 
410. U 

····41ii ···········0·· 
~19~ . .'ff '.' 
410. 
t,ck' 
410. 

.:'Jij~ 
410. 

···~'OI> 
410. 

;.'.r···· 410. 
l1iyr 
810. 
no~\·· 
410. 

.ljii'> 

iU61 ••.. ij 
410. U 
i1Ck lJ 
410. U 

:;:':.".-

2~Of)L ... o· 
410. U nor iJ 
410. U 

210aJ ·u 
410. U 

···.2iocku 
2100. 
.1Ik:···· 

*** Validat 

410. 
Mb~ 
410. U 
t1ij/ ·'r 
410. U 
4i(k>?\j···i 

. ......... ~19~ .... lJ .. . 
t"41',}/ .. tj. i 

410. U 
41th Q. 

U 
»(f 

410. U 
iii(iif 
410. U 

>:~'.iL if 
410. U 

·······l1(l;·.'> ij<. 
820. U 
4iij.«ij········ . 
410. U 
41tt>Ui 
410. U 
• 1Q{<ij 
410. U 
410. U 
410. U 

2100. U 
410. U 
410;U 
410. U 

2100~ U 
410. U 

··2100.··· U 

2100. U 
410. U 

*** 

420. 
·············4~h 

420. 
i·<'4ag,;···· 

420. U 
r4t6F ·.,ii·· 

420. U 
'·.Uit ····'····u·· 

·····.······ •.• i~f···. 
420. 

..'iQ{ 
840. .: .... ..:. .. ···,.to{···· 
420. 

/420~ 
420 • 

>420. 
420. U 

·.420, U 
420. U 

2200. U 
420. U 
420. U 
420. U 

2200. U 
420. U 

2200. U 

2200. U 
420. U 
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121-14-2 
tS4"~~~1Q t tt"y~~tb_~.t,t) ••. ' ...• 

7005-12-3 
• ·n~II"luor-

100-01-6 
~i4"'2q li-~thY~·~4~i·Jihit:f&li1~t 
86-30-6 

:li!i~ ~_~~l.i~\' 

t., ... ,,:. ! ....•. :.'.' .... : .... ~.' •.. ' l~j.¥F-.. ···~.·· ..... ~ .. p.-.l.~t., .. ~.' ..... t.'I1 •. t .... :.:. ..•.... 1:.'., ••..•••. 

~, "., .. ,"'",~~.7..... "'I it 

~~:~:~~ilij.~~%G:·i}· 
85-68-7 II '. "~;t.~ 1 ,'iJf~~l~I~~~ndti 
56-55-] 

211-0'''''' ~,tiilffi .. ' ...... ::\ 

!1~, :,"~,1,:,'~." '~.l~ .• ~.{t,~. ~',;~r . .ti, 1l1l' ...... r .• ,.,.· .. " ... ,t •• , .• 

~~:~::::;.~~frUt~iut~?···.'.····. 
50-32-S 

'93~39·5It~;;:;;';:;:;'i 

1:~:~~:~ mitn16ij]::Iriij:~i1ik-:<:,< 
122-39-4 NR 
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420 . 
····>·/·UOi··· 

2200. 
... t;OO~>< ·.·(f)I!20\l~·.············ 

J 
0· .~'(J; II 
U 410. U 

U ·',tit .' u 
NR NR 

*** Validation Complete *** 

420. 
"'(4~jr} 

420. 

420. 
·Ud.·· 

420. U .al;.· .. ··,·,' u 
420. U 
420; U 
420. U 
42«;; U 

NR 
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SUlM6~WA 

NSA MEMPHIS 
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12. tar 
12. 

···t~~< 
S.B 
$.~ 
S.B 

.. $;. 
S.B 
,~, 

2. 
$';' 
S.B U 

"".iij 
S.B u 

'i~i······tL 
S.B U 

·lii.>Q\···· 
S.B 
,Hi 
S.B 

···l~i 
S.B 

·················.''''1./ 
SB. 
<$1' 
29. 
2f{ 
S.B .. ···.'~·8. 

29. 
·!lj 

S.B 
Mit 
HR 

*** 

·····<····ji~·\ )~ ... <... . ······}/.i~h·(·· 
12. u 12. 

"·:tt~··· j' ... ·····'1ar 
6. U 6.1 

·'(.it >iji~.1 
6. ·······ir>· 
6. .•.... J/< 
6. 

···>i¥ 
6. U 

:'~<"t{··· 
6. U ···/>iC ::U' .... : ... 
6. U 

.. . .. :)~~. • ... :. ij .• : 
6. U ····· .. )'r.. :··.0::···· 

6. 
···:·: ... ·:<.··.1:······ 

6. U 
>JYir:·· 
16. 

··:i~·:.··:: ." 
7.3 

:···::30('· 
6. . .... \ i~·/···· 

6.1 
MIt 
HR 

U 
U 
U 

J 
U 

U 

U 
U 

U 
U 

U 
U 

U 
U 

U 
U 
U 
U 
0 
U 
U 

U 62. U 

0 6.2 U 
U 31. U 

U 31. U 
U 6.2 U 

U 6.2 t.i 
U 31. U 
j 6.2 U 
U 6.2 U 

Nt 
HR HR 
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13. 
13. 
13. U 
13. 0 
6.3 U 
6.3 0 
6.3 U 
6.3 ... 0 
6.3 U 
6.3 U 
6.3 U 

6.3 iJ 
6.3 U 
6.3 i:i 
6.3 U 
6.3 U 
6.3 U 

6.1 u 
6.3 U 
6.3 u 
6.3 U 
6~3 0 
6.3 U 

6.3 U 
63 •. U 
6.3 U 

32. U 
32. U 
6.3 U 
6.3 U 

32. U 

6.3 U 

6.3 U 
HR 
HR 
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*** Validation Complete *** 

Page: 14 
Time: 13:51 



DATALCP3 
05/27/98 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

StiMU 47 ANALYTICAL SOIL RESULTS 
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APl9-Mta ... · 

0.02 
.. . 0 •• ( 

3.9 
··u~f 

0.39 
~Jr4 ,J 
1.5 

·····,i~t··· 
13.2 
.Q"9 

0.22 
··o~n 

12 6 
20;3 
1.1 
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0.54 
.......... );0)< 

..... ······ .. ·d;'.(···~>· . 
11.9 .. ;......,j~~> >~ .• 

14. 
... ·····~H.i( 

0.21 ··;·<·Oi69 .. :,. 
21. 

·····:·.·j6H\t 
1.2 U 

*** Validation Complete *** 

0.12 u .. '" ;. '.';"'; . .0 ~·t1 ij 

>UJ, J 
1.4 U 
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0.03 J 0.03 
O~4F ·Uit . 0.39 

12.6 8.1 
96//\'· 118. 
0.45 u 0.49 U 

dJ)\ ti a.Ol 0 
18.1 J 12.5 J 
··.i.i··· 11.6 
18.3 14. 
Uit j t5;4 ,j 

15.8 J 14.1 J 
Q~4t .F 6;38 tiJ 
0.12 U 0.11 U 

O~71 <oJ' rid oj 

~J 
24.5 

j 46.a j 

1.3 U 1.3 U 
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rt~o!-!I~6Q' ~~rCUt·~ f'f't ~.:lQ!~ IIAnt ..... . 

1440-38-2 
14·4Q·i·9·, 
1440'-41-1 
t~o~i,,,, Ilii:lilfUj< 

1440'-41-3 
f44ij"~.~i 1~:il:iiJi:i. 
144.01-50-8 
t4j' ..... j'··.....>' 
1440-012-0 
riU"4t~2 't.illiriH. 
7440-22-4 144i+talb 1 .. ",&, .•• :.& 

1440-62-2 .•• __ ...... 
14~o~68·.·.ifiii:«¥> \: ....... . 
1440-31-5 
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0.02 
0;4 

13. 
$]", 

0.49 U 
L.04U 

13.2 JI 

'4~4 
18.6 
10.1 
16.3 
0;;9 
01.12 
td~ 

28.1 
55.1 

1.2 U 

17.2 
. <2jilij 

0.98 U 

*** Validat 

0.01 
····.0.41 

11.9 
····.i·'b.fi 

0.84 
···<:6~Q5···· 

14.6 \1ti} <> ...•• 

18.4 
......\,~.:} 

19.2 
·/·0;'.,· 

Complete *** 
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6.2 
i;~·· 
6.2 
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U 6.8 U 6. U 
fj <6~i . if 6>\ tr ... 
U 6.8 U 6. U 

~.2· U 6 .. , 0 6; u 
6.2 U 6.8 U 6. U 

·6~~ ti ~;8 u 6; U 
6.8 U 6. U 
6~a iJ ··•·······• .. ·6; 0 

48. J 90. 
6;8 U 6. tI 

34. U 30. U 
34; U 30. U 
6.8 U 6. U 
6~8 u 6. ti 

34. U 30. U 
.. 6~ifo ·6 • u 

6.8 6. U 
~ ... Mil·· 
NR NR 

*** Validation Complete *** 

6.1 
./~~, 

6.1 
>6;1 

6.1 
6~1 
6.1 

... ~~ 1 
100 •. 

6.1 
30. 
30. 
6.1 
6; 1 

30. 
6.1 
6.1 

NR 
NR 

u 
ti 

6.2 U 
g~t ij 
6.2 U 
~;Z u. 
6.2 U 
6~~ .... tJ 
6.2 U 
&~a U 
6.2 U 
4.i u 

U 6.2 U 
ij 6.2 ..... ti 
U 6.2 U 
~ 6~2 u 
U 6.2 U 
U 6.2 ij 
U 6.2 U 
U 6;2 ti 
U 16. J 
U 6.2 U 
U 31. U 
U 3L U 
U 6.2 U 
U 6.2 U 
U 31. U 
li 6.2 U 
U 6.2 U 

Nit 
NR 
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12. 
12~ U 
12. U 
12. U 
6. U 
6. 0 
6. u 
6. U 
6. U 
6; U 
6. U 
6. tJ 
6. U 
6. ·0 
6. u 
6. U 
6. U 
6. iJ 
6. U 
6; 0 
6. U 
6. U 
6. U 
6. U 

110. 
6; 0 

30. U 
30. U 
6. U 
6. U 

30. U 
6. U 
6. U 

NR 
NR 
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U 
.. U)···· 

6. U ····.S.. ij 
6. U 

;·it>:'if?···'· 
6. U 

:::ii iU·· 
70. 
Jt: 

30. 
·····,:·3t~····,:····'· 

6. 

Mi 
6. 

., ........ 
NR 

*** Validat 

6.2 
:'·'·,'·6;2:· 

15. J 
6~i( ti 

31. U 
···31... U 

6.2 U 
6.2' U 

NR 

U 

t.i 
U 
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111 .. _ 
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~*rlli--· 
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0.03 
9.3 
•• 9--
8.4 

4$;7 
7.8 
q;$tu 
0.11 
,ina 
"·.5 
ij.~> --l 
0.83 U 

0.12 
.--(CO{fj;-

26. 
lj1i, 
0.92 U 

*** Validation Complete *** 
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u 
u········ 
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86-50-0 
3!iijo~4'~lllIU\DrUIUIIi 
2921-88-2 

56~ 12~' t·Ot.aiPhOli , ...... .. 
8065-48-3 ,_ton 
·U.~n~o.t": 

3~3·~.'i·5 .... p·t 
298-04-4 

111"·~.';'4.llth_Ca·.··'.·. 

7186-34-1 
"~1,~j 
2?8~.QQ-O 
~~~a~~ ,,.,,ijt'tt 

22~;;~:'~ 1:~~AH'ti'ildit 
321-98-0 

... 1i$ij"O,~'~. ~rJ.'lhii!iI 
34643-46·4 Tokuth{UI 

M~$1L,: 'Wtb&itt 
121-75,-5 alathion 
21$t~9.·4::::~M~~ 

5,6,-38-2 Parathi 

~~24-5 
21,04-64-5 

38. 
38. 

3t!O. 
96. 
96. 
38. 
11. 
71. 
20. 

380. 
38. 
71 •. 

380. 
20. 
1tt. 
38. 
38~ 

380. 
le. 
38. 
71~ 
38. 

380. 
38. 
20 •. 
38. 
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U 
U 
t! 
U 
U 
U 
U 
U 
U 
IiJi 

ti 
u 
U 
u 
U 
U 
II 
U 
u 
U 
U 
U 
U 
U 
iJ 
u 

80. 
·(~r 
40. 

4i:Mk·· 
100. 

. /·llJOr· 
~o.~ 
~{. 

80. 
lQ.i···.·· 

400. U 
>(0;;/ .·.··jl 

80. 
<~06f:i> 

. .?q,~ ...• 
• .•• ·4CW ... 

40. 
··:··.~i 

400. 
. ·.4:ir> 

40. 
··*ir 

40. 
.. 4(jdi··· 

40. U 
·tCn."·· ti 
40. U 

*** validat Complete *** 
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319-84-6Ia,tDha-BItC 
:h9~j5~t 
319-86-8 
58 ..... 9Ii_~.HC (l f.nd6M) 
76-44-8. H_tach 

3ft-00-2 
.102.4 ...• -5. r-.3./H .... 4i!P ..... ta.cn ",-9I.N' Et\<kllut 

60-57-1 
12~S$'f 
72-20-8 

"21!~~is .. j IE~sut 
72-54-8 

ltb,~Ot~I.I·I'.~ .. d 
50-2'9-3 

.. ·ri~43~' lMethoxYehlol 
7421-93-4 
$Oijt~i5';;;2IToJ:IIIl1i.M 

12674-11-2 
H104·~8·2 
11'~.1-1,6-5 
534~9'· 21 -9 
12672.-29'-6 
11'09t-",-, 
11096-82-5 

57~14·9 

or-1016 
tor~1~~1 
or-1232: 
tbr~1'~4* 
or~1248: 
IQ~~1254 
lor-1260 

(ordeN! 

4.1 
4.1 
4 1 

>4.1 
4.1 
ld 
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U 

tf 
U 
iji 
U. 
tf 

20. 
20. 
20. 
20. 
?O'. 
20~ 

2.2 
iiii· 

2.2 
····:{i~l· 

2.2 . .... ····:······:·.,i}! 
4.1 U 20. 2.2 u 

}2;~:?· ti ki,r . 
23. J 
if ti 
8. u 
j~ . ··U 
8. U er ···(f:· 
1.8 J 

4k ·U 
0.85 J 

410/ I' SO. U 
;60~ u 
SO. U 
·86 •. ti 
SO. ~., jOe> u 
SO. U 
41. . ti 

20. 
46 •. 
38~ 
38. 
9. 
38. 
li~ 
38. 

200. 
38. 

2000. 
380. 
18lli~ 
380. 
leO. 
380. 
90. 
380. 
200. 

U 
U 
u 
u 
U 
u 
U 
u 
U 
u 
U 
u 

4.3 U 
\4.»\ij:::· 
4.3 U 

.··<4~j/ij» 
U 

<if> 
U ::u,· 

*** Validation Complete *** 
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OS/27198 

88-06-2 
95"".~4 
91-58-7 
~;.t'4 
131~1J-.... ~ 1D1.ime ...... ~·.hy.l. 
tOa;;96·811~l1!nli~thl;j, 
606-20-2 

···ft;.OJ~i 
83-32-91""'l!f!al'll1,th_ .•. 'F~*~' 100-02-7 

>U2~.~' 

380. 
380~ 
380. 
J&k 
380. 
3ai:i. 
380. 
~~ 
380. 
3~. 
3BO. 
38(1. 
380'. 
~i 
380. 
380. 
no. 
~O. 
380'. 
:S8O. 
~BO. 
$80. 
380. 
$8(1~ 
38(). 

2009. 
3BO. 
380. 
3BO. 

2000. 
380 •. 

2000. 
2000. 
380. 
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UI 
U 
ij 
u 
Ii 

U 

U 
U 
U 
u 
iJ 
U 
U 
U 

IJ 
U 
u 

400. 
············400» 

400. 
.'ij!O{;) 

. ..... ;~, 
400. 

·····4(01'·· 

400. 
400V'·· 

2Ir:. 
400. 

ri,OOt 
2000. 

·•••••··· .. 40Ik::;:. 
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U U .. ,?·:· 

430. U 
··4i8i '.ij<> 

430. U 
4~,,;tf .t 
430. U 
4~ttr 
430. U 
4~~ : •• ··.····.·6/ 
430. 

·'U02:(.·· 
430. U ··.liri'id: 
430. U 
430:;;/ ij .•.. 
870. 

<dch<······ 
430. 

;,.36/ 
430. 

····.·····>436~·i· ... 
430. U 
4~(" U 
430. U 

2200. ti 
430. U 
436~·. ti 
430. U 

2200. iJ . 
430. U 
2~. t.i 
2200. U 
l30~ .1.1 

*** 
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'":~:i~ii,~jlj6j~il 
7005-72-3 

. ~~t3~71I'luorene 
100-01-6 
5!4~b'1 i4Uti\r(~'~6~.·tHnt~Wl 
~·~O·~ .f.I~"J~r~.~f~~J~fne ...... . 

101 "5'-'3 ~~if~jij1f.liMtilWl.tfl.K 
118-74-' Itexachtorobenzene 
• t~ .. ~tl~t~~ht~~i·,··. 
8S-0,-8phenanth 
l~o;;t~·trit~~W~; 
86-74-8 Carbazole 
"f144z<J~(i¥lIijiyijjt#ilni 

2tJ6-44'OFluorantl 
'if.b~.~ i!i~iii:~( 
85-68-7 

ia;r:;: L~~;!-nal~ 
117-81-7 
·111.I4~O·'J ~.n~~tiijlit6.J It.; 

~gt~;:; i~i~~Ut~flt\i_ 
1:~.C:;:; .f~·(~~r~&I)·~tfiii .. ....., .. t ..... ~ .... 

53-?O-3 .. jberl~(a,h)8IlthracfJ!ll! 
191. -24·2 iiwo(j~hi t )J2~rvtW< 
122-39-4 Diphenyl.fne 
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400. 
:····:·:?40if 

400. 
·<··\4ibi 

2000. 
····2OOdC 

NR 

Q ······I··)~it U . 400 . 
dl········.· .. ·.~F\ 

J 
J< 
J 
J 

U 400. U 
u'<8jl j . . . 

U 400. U 

430. 
"llif\> 

430. U 
••. UOk/ •..• ('>. 
2200. U 
._~( .·.U<i<i 

I;io~~ .. ?( 
430. U 

···22Qi~·····:U{1 .. ' . 
430. U 

. ··..~(i/}(,f}< 
430. U 

··dQC··jii· 
. ~~.g •. < ••..•••• ,y •.... : .. : 
4~~i·.tr 
430. U 
itO(·· ••• ·(f 
430. U 

"'4tO(i' 
430. 
430. 
430. 

'bd~ 
430. 
43Q~ 
430. U 
430~ U 
430. U 
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14~87~3 

ri~'01i"4 
14-83-9IBr_thane 
n·~~j 
15-35-4 
'ij~09~i lIIali:nVUmll 

15-34-3 
. 6t~Ui .. 3.lCh(ili'iIl.fiil'iIi 

!'-5~~~ 
56"~$*' 
11-43-ZtBeI'Izene 
1t1i~06~~ t2~j·,et\torOtthh 

15-Z5-2jBranoform 
t9"i4~' f~1!~~ji~jit1'liCfi.lor&lthi.N 
61-64,-1 
ri~1i~d 
18-93-3 
'G8;'1t1"114~MetI1Yl ~2':'plrit~ 

10061-01-5 
10061-02"6 Ii 

591 -78·612.HII!Xlll~ 
l"O~iQ·t 
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12. 
....••...••.••• jj~.« 

12. 
·'·<"1~r.·' 

5.8 
l.l 
5.8 

"l~e 
5.8 
$~j .. 
5.8 

.. ,.' ". 
5.8 
i~i' 
5.8 
$~i>< . 
5.8 

.. ' ... " ..••. <~J •• 

5.8 
,~. 
5.8 
,~ij 

5.8 
<,~. 
58. 
'~IV 

29. 
<·····'·\,'8:£. 

5.8 
'\.i~i' 

29. 
$~i' 
5.8 -NR 

12. 
'.' ,<,t~ 

6. 
'.' """";:~f'''''''' 

6 . 
},~.,,,.'.' 

6. 

····.··;'L: 
6. ···········;;«r·· 
6. U 

. "": .... .::-.6l·:\ .. ; '·if::. ..... 
6. U ····>ir' Jf··' ,',<. 

,·,··Ii\,; ;,. 4'·"<" 
6. U 
{J~,".f"""" 

1.1 J 
'0 '·.'u··'·· 

U Vi .. ' 

NR 

13. 
····'··'·nt/· 

13. U . ....... ' .... '.,j~ ·"U< 
6.6 U 

r6~~<ti 
6.6 U 

'j.~ . if.," 
6.6 U 

'~;~{t»i 
6.6 U 

<i~4'···tJ'.······" 
6.6 

"""\i~~ 
6.6 

>r,;i·: 
6.6 

'··'·i6.6 
6.6 U .. "'i~' ,.<ij •.. , ..... . 
.. ,. ., . 
6.6 U 

>i~t. .".' <.;. if·····" 
6.6 U 
6.6 iF 

66. U 
'6.6 U" 
33. U 
33~. U 
6.6 U 
.6.6' ti 
33. U 
6.6 U 
6.6 U 

Mit 
NR 

Page: 8 
Tillie: 13:53 
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*** Validation Complete *** 
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*** Validat . Complete *** 
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05127198 
NSA MEMPHIS 

ASSEMBLIES G & H CSI REPORT 
SWMU 49 ANALYTICAL SOIL RESULTS 

*** Validation Complete *** 

Page: 11 

Tilll!: 13:53 



DATALCP3 
05/27198 

7439-97-6 
f44(PA-O 
1440-38-2 
1"o .. ]i~~' 
1440-41-1 
i44ij"4j~, 
1440-41-3 
t"O~'8~4 
1440-50-8 
7~!9~ji~, 
1440-02-0 

·mz-49-a 
1440-22-4 
1.'9~2'~~ 
7440-62-2 
t440~~·' 
1440-311-5 

.. ~r~Y .. 

.·lti:!ffl' 
Arsenic UH .. · 
BerY II h.1II 
~j(i(·.··.····· 

Chra.hlll 
:~tf\··· 
~r 
~.fM.' .•.. 
NIckel 
;·l;t4'61.·;.··.· 
Silver 
tmU$· 
Vanadh. 
iHiC· i

···• 

Tin 

0.04 
1,·t 
8.8 

134 •. 
0.48 
0 •. 1)4 

1c..3 
1.9 

113.1 
246. 
13.6 
Q.39 
0.3 
0.61 

23.8 
80~5 
1.9 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 
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tlJ 

J 
\Ii 

J 

J 

UJi 
U 
j 

J 
U 

0.06 
Hh61.·.·····\t.1'> 
11.6 

··l1.ti········· 
0.56 J 

·········· ... ··.llif(4: u·.··········· 
14.6 

·t~J.j 
17.3 

··Uti it 
15.6 

·····;···6;41. 
.......... &.]~. 

27.8 
··ln~·}·· 

1.4 u 

*** Val.Lucu ... 

0.06 
···· .... · ... ·.··.·bi.···· 

11.4 
··········/1dl·W········· 

0.45 
. ">tt,ij 

18.7 
: •.... <.}\ 

21.4 ........... <~~.} ... 
13.5 

..'."\ij~4i .. 
0.3 U 

··\ij~i)i\ ' .. 
20.6 

· ... ·•· ... iitt..J> 
2.6 U 

Complete *** 

bit 
7.4 ·······,u(,·>····· 
0.58 J it,'··········· 

12.3 
raJ 

66.3 
< Hs/{> . ~ ... 

13.7 
·i·o~i> .••... J. 

0.52 J 
.. ~~" \1 

24.4 
'689;" 

1.6 U 

Page: 
Tillie: 14:05 

061-$-0003-64 
061.304 
5171296*9 
061SOOo304 
03/04197 . 
soH 
j4tiIKG 

0.06 
0.83 

12.6 
146. 

0.67 
0;04 

18.5 
1$.4 
22.8 
25;S 
18.2 
().S 
0.32 , ... 

38.5 
89.4 

1.5 

OJ 

J 
0 

is 

J 

Ii 
U 
.l 

J 
U 



DATALCP3 

05127198 

1439~?1-~ "!rcurv 
1440·"-0 
7440-38-2IAr.".n;~ 

1440~'9~3 
1440-41-7 

t440t~~' 
7440-41-3IChrOllliin 
144,-48-' 
7440-50-8 
i43,~9i~1 
1440-02-0 
t781~4'.;i IlItiJUIJl11.1111. 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 
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0.94 U 

20.7 
6~n)J'> 
0.31 U 

········\·· •• ·\.·.jiM iu. t\ 
32.4 

~i< .... , ............ to.,< .:.J •. : . 
U 1.5 U 

*** Validation Complete *** 

UJ 

0.55 J 
ij;q4 \J 

12.8 
4.9. of 

13.4 
11~9 j 
12.7 
(L4 J 
0.48 J 

\.0;"·: . U 
25.2 

:4$;9 i 
1.2 U 

Page: 2 
Tille: 14:05 

0.05 
0.37 uj 
9.8 

145. 
0.64 J 
0.04 U 

14.8 
8.2 J 

15.9 
12.8 j 

15.4 
O~S1 j 
0.43 J 
0;65 ti 

27.6 
52'; J 

1.1 U 
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OS/27198 

57-1Z-5ICyanide (eN) 1.2 

NSA MEMPHIS 
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u 1.3 u 1.2 u 

*** Valid~t Complete *** 

1.3 u 1.3 u 
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1.3 u 
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*** Validation Complete *** 

Page: 4 
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DATALCP3 
OS/27/98 

75-99-01 
.93-'lH! 

1i91'8-00-9 
·"~14~6 
120-3;6-5 
M-P.H' 
93-72-11 
f~··16··S 
88-85-7 
,4-82-6 

DII,lllpon 
epp< 
icllllba 

···I:pk.·· ••• ··· 
h:hlorprop 

!2~4~O·\: .... 
?'.~~~~T~ (~Hvex~ 
t.~1$2t·· . . 

inoseb tb44ti·· ........ 

2500. 
2500. 

5. 
2500; 

120. 
1!0. 
1'0. 
10. 

120. 
10. 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 61 ANALYTICAL SOIL RESULTS 

U 

tJ 
U 
II 
U 
U 
U 

u 

*** Complete *** 

page: 5 
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OS/27/98 

NSA MEMPHIS 
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HR 
M. 
NR 
lelt 
NR 

U 
o 
U 

I.i 
U 
U 
U 

.~. 

400. 
4&~) 
BO. 

>.460~ 
zo. 
ij)i 
40. 
4th 

400. U 
4(L ~ 
40. U 

IfR 
NR 
Hit 
NR 
Nit 
NR 

*** Validation Complete *** 

NR 
lill 
NR 
NR 
NR 
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DATALCP3 
OS/27/98 

NSA MEMPHIS 
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SWMU 61 ANALYTICAL SOIL RESULTS 

*** 

2. ···\>\a:) 
2. u 

">i{<>ii' 
2. u 

(ia:>lf 
2. u 

'<afU:'u( 
u I 0.33 U 
IF ·····<»~f>,?»d< 

4.1 U 4. U 
:lil.···U· • ······<i < l// {ct.f. 
4.1 U 0.24 J 0.11 

• ···<i~f·· ·,····U ..... ··4t)·alV ':)~i $ ...•. 

"2~i'~ .ij/ 2.5 J 1.8 
..........•.• <2lktQ? .. i •. }/ •• }iif~·· ... 

4.1 U 4. U 4.3 
•. 'i10t i } If i200{ rtf 2iO~ i 

41. U 40. U 43. 
$j~ U <ik<tJ iii. . ... . . 

41. U 40. U 43. U 

41U 4iktF dF u 
41. U 40. U 43. U 
4h< ij ...•• 4();' U 43.iJ 
41. U 40. U 43. U 

2t~ U 20." U 13. j 

Complete *** 

Page: 7 
Tillie: 14:05 



DATALCP3 
OS/27/98 

~4~I:,.ih'troph~1 . 
-N!~tropl1~1 
t:binz.oft.irlln 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 61 ANALYTICAL SOIL RESULTS 

.. ~19~. 
'WU' 
410. U 
"Ihu 
410. 

'4tQ~". 
410. 
41th 
410. 

. ·)4t~;·.·<···· 
410. 

··············:.4jij,,··.··· ... ······· 
810. 

•. \ .... : .• ' .. } ~10f·";·: 
410. }·.·.1Qr 

>···:··.····~liji 
410. 

··}~jor····· 
410. 

··········i'®.··· .• ····· 
410. 

. ··········'10/ 
.Jt~~· 

48. 
• 2,()ij~ 

2100. 
\ 411k 

430. 
···./}q:O~it 

.··)mr ••. ·· .. ·•· 
. 430. 

. "~~f> 
870. U 

·"0;<>' U··.···· 
430. U 
uot·ij:.> 
430. U 
~~tt>ti··.···.··· . 
430. U 

• 'lit . Ii 
430. U 
~} Ii 
430. U 

····:4sik 0 
430. U 

22QQ(. U 
430. U 

dbO}·"o" . ., . . . . 
2200. U 
416i·· ·1'· 

400. 
iOOr: 
400. 

····.··.iijij~· .•. ·············· 400. 

'400{{ 
400. 

... ·········4® .• ··:· .. · .. · 
400. 

.....>.ij;(;{.\ 
400. 
4gqH 
400. U 

·······:~wtL/u 
400. U 
iilF<ij 
BOO. U A®.f\ : •... t( 
400. ........ : ....... :;: •. 4W ........ . 
400. 

.•. ( .. 400: 
400. 
406~ 
400. 

ilj;C). U 
400. U 

. 'QQ. U 
400. U 

2100. U 
14. J 

2'00. II 
2100. U 
400. 0 

*** Validation Complete *** 

430. 
················Utk··········· 

430. 
<j~~. 

430. 
?4~/··.·.···· 

430. 
·······)?dQ~·····/ 

430. 
4~~ 
430. 

···>4l0r············ 
430. U 
~.~ ......•..• "U 
430. U 
>~~( '" iJ 
430. U 

>43O/u 
430. U 

...•.. .ijij~. U 
430. u 

·•••••• ... ·4Sijr·· U 
430. U 
~{/ ti 
430. U 
iii;i ij 
860. U 
430. U 
430. U 
430. U 
430. U 
430. U 
430. U 
430. U 

U 430. U 
U 2209. u 
U 430. U 
J 430. U 
U 430. U 
U 2200. U 
J 10. J 
U 2200. 0 
U 2200. U 
U 430. U 

Page: 8 
Tillie: 14:05 

061 ~S·.OOO3-04 
061$000304 
Stt1296~ 
061 SOOO304 .' 
.Ol/0419t 
~fOn9"t 
03110/91 soH .. 
OIl/kG 

430. 
430~ 
430. 
430; 
430. 
430. 
~~q, 
430. 
430. 
430. 
430. 
4~ . 
430. 
4~. 
430. 
~3(L 
430. 
430. 
860. 
dc;; 
430. 
430~ 
430. 
430. 
430. 
430. 
430. 

2200. 
430. 
430. 
430. 

2200. 
430. 

2200. 
2200. 
430. 

U 
ti 
U 
u 
U 
U 
U 
ti 
U 
U 
U .. 
U 
U 
U 
lJ 
u 
U 
ti 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 



DATALCP3 
OS/27/98 

1121-14-2 
.... ~.~ •• ll'it;ii;ii'Iii'iij1 

7005-72-3 
N~13~t 

100-01-6 
···5i4"'1~1Iil~MltJililt 

86-30-6 
1QMi,1j ~-I~~ 
U8-74-1 .Hexachlorollenzene 
> "".~, !f.,tlii~'!."oj::Ihnl 

85-01-811tt_nth 
nO~l.~l 
86-14-8 
M;.t4 ii2 

206-44-0 
1"~"~~ .ili~········ 
85-68-1 
91~"'~1 
56-55-3 

...... ~~~::~ ~.~ 1:~~~~~lheXYL 
11f •• ~j) 
.2~~~~~ B~~~~~) 
'20,1·"';9 8f1i'ito(.ntliiO~'"them 

50-32-8 BenzoOlpyl"et'Ie 
1"~39·'· j~(1~2,j~~!)pyr""····'···'· 
53-70-3 ibenZ(o"Manthracet')t! 
~91"24"2 B.n~.O(jji~I1\'j. hpervteM .... 
122-39-4 tpumyLallline 

410. 
410. 
410. 
58. 

2100. 
i10Q~ 

4110' •. 
4tO •. 
410. 

21Mf 
730. 
17th 
130. 
410,; 

1000. m. 
410'. 
'Uij. 
450. 
490~ 
410. 
41~. 
310. 
4S,~ 
310. 
180. 
4110 •. 
180" 

NR 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 61 ANALYTICAL SOIL RESULTS 

430. 
>·}J~~·C}·· 

430. 
······u~k,· 

2200. U 
··tifI/\ij}······· 

430. U 
"UiVti< If 

430. U 
····~r:~/ 

430. U 

430' •. 
,ijb~ 

2200. 
2~OO!. 
430. 

"',,:,<," 

4~~~ 
430. 

2206~ 
1600'. 

J 
J 

·:lM~u·,····· ········:340. 

JI 
II 
U 
J 

*** 

430. U 44. 
},~y .ti}tf·····, .. ,,···· .. ·).OiF(· 

\(\;j~~ .··.·0 ;·'\[,!~:i/'·\ 
430. U 400. U 

.. ·········iffqf.····.· ······u.\ @ijf>(V 
430. U 140. J 
.lOr ij·16tk:: t/ 
430. U 400. U 

···.~r·.·(ir.) ·····.\·\~.~>tf:r 
430. U 160. J 
4WY· 'f ······140/£ .. 
430. U 160. J 

)4~~ ... u ··.:h~~ J 
430. U 400. U 
dol: 015«;'. J 

NR NR 

. Complete * * * 

430. 
·<4io~ 

2200. 
11eoD~ 
430. 
~. 
830. 
8$0. 
430. 
," , 

430. 
550'. 
560. 
550. 
230. 
430. 
230. 

NR 

430. U 
··4~f> •. ~( 

U 430. U 
iI .43d~··· ···u······· 
Ii) 2200. UJ 
U ·.2Nlij( u. 
U 

•··.· .... it~}···········U iii 
U! 430. U 

.1.1 ·2200~ ••..••... ij 
140. J 

ii' ··\b{ • 430. U 
u ·········<,lO~>u 

270. J 

1fO~ J 
U 430. U 

iJ ~~ ......•. U 
94. J 

13(h J 
U! 430. U 

U 430. U 
120. J 

130. J 
110. J 

J 60. J 

U 430. U 

J 64. J 
NR 

Page: 9 

Ti.: 14:05 

061~S"OOO3-b4 
~lSOQo31J4 
5771296*9. 
061$000304 
a3jq419.t. 
O~lQU9t ... 
canO/~1 
$QUi 

.+~~G.· 

430. 
431;' 
430. 
db; 

2200. 

U 

Ii 
U 

U 
U 

22Q6; 
"-,' ,;. 

U 
430. U 
43D. li 
430. U 
22~L .... U 
430. U 

430~ U 
430. U 

d6~ u 
430. U 
1j; j 

430. U 

e6th 0 
430. U 
dt;~ 0 
430. U 
430~ u 
430. U 
430. li 
430. U 

do. U 
430. U 

430. U 
NR 



DATALCP3 
OS/27/98 

108-95-2 
111-44-4 
95-57-8 
'41~n-1 
106-46-7 
95-$0-; 
95-48-712-M.tl1v 

101·60-1 
900-32-2 

trGp!1rit 
N'.f t ~0flh~1 
liI'Iio,u"iln 

410. 
410~ 
410. 
41th 
4~0. 
410~ 
410. 
~io. 
410. 
41th 
410. 

;4.iO~ 
410. 

NSA MEMPHIS 
ASSEMBLIES G & H CSI REPORT 

SWMU 61 ANALYTICAL SOIL RESULTS 

U 

b····..:·· 
U 

430. 
...•....•.••• ijO~ 

430. 
····<U ii ••· ... ··<ll6~ 

U 430. 

U 
0 
U 

u 
U 

ilt. if··}······ . ·':>;.to~ ... ····.····u< 
410. 
410~ 
410. 
~'O~ 

U 
ij 

810. U 
'1(h ... '0 
410. 

·····•· .. ·.416~ 
U 

"U 
410. U 

< 4i0f . U 
410. 

.410~ 
410. 

>2'66 •• ·.· 

U 

ti 
U 

'U' 
410. U 
~1e~ u 
410. U 

2tbck tI 
410. U 
~'OO~ ' .. U 
2100. U 
410. u 

U 
u> 
U 
0 
U 

··U········ . 
U 

Ii 
U 

U 
U 
U 
U 
0 
U 

U 
U 

U 
U 
if> .' 

U 
.>.ij" 

420. U 

'42ik ···tv .... , .. 
850. U 

4~{. ·····.L 
420. U 

·;/····$20: ti 
. 4~0. U 

420. ti 
420. U 

.' 42(t. tJ 
420. U 

22CiO~ u 
420. U 
420; ti 

.. ~~. U 
2200; U 

14. J 
2200. ti 
2200. U 

420. 0 

*** Validation Complete *** 

430. U 
··· .. <.430. " 430. U 
<;4~~ 0 

870. U •.••• ,:W~ i) 
430. U 

430. 0 
430. U 

. ·····430. U 
430. U 
430. U 
430. U 

'2200. u 
4:S0. U 
430. U 
430. U 

2200. U 
430. U 

2200. U 
2200. U 
430. u 

430. U 
Qql ···U 
430. U 

. dot ti 
430. U 
UO/ ti 
430. U 
4$ijf .•.. ii .' 
430. U 

"o(>u 
430. U 

··.uor···.······.· ··U· 
430. U 

,~ot ·····U···· 
430. U 
4~r) ti 
430. U 

410f Ii 
870. U 
do; u 
430. U 
do; . i.i 
430. U 
430; U 
430. U 
430; U 

430. U 
2200; U 
430. U 

430. U 
430. U 

2200; U 
430. U 

2200. tJ 
2200. U 

430. U 

Page: 10 
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430. 
430. 
430. U 

430. U 
430. U 
do; U 
430. U 
430~ ii 
430. U 
430; jj 
430. U 

430~ u 
430. U 
d6~ ti 
430. U 
430. II 
430. U 

d')'; ti 
870. U 
416. u 
430. U 

4l0. u 
430. U 

430. 0 
430. U 

430. U 
430. U 

. 2200. U 
430. U 
430. U 
430. U 

2200. U 
430. U 

2200. U 

2200. U 
430. U 



DATALCP3 

OS/27/98 

121-1i4-2 
M~~-2 

7Q05-72-314-chl.orocnarwl 
... ·ti~t 
100-01-6 
$j'~'2" 11 lli.ti,hilhl 
1!6~3g-6 

1Qj.·S'7J 4~8,r"'~htfi_l'thif 
"8-74-1, Hexacl1lorobenzene 
't~.';i ,p~l.a~h,,,riltiiriot 
85-01-8 Phenanthrene 

'IQ·f2:~ t~i~r.'_::: 
86,-74-8 Carba,zo\ 

.' eA#4~iit .:1'i~.-.ttttCiWttt'l'ti 
206-44-0' 
1~~ .• ~Q 
8,5-68-7 1,1I,I.Il:YUl'eIliZYlIlI1 

'\~"';11 
,,56.55_3IBenZ,O,CIJ)anthrAC-
21.·ol~' t~"I-)i 

,~ U:~:';i:~~i&ntrHliQUa;w.( 
~~J:;:~ :;:Miij;li~ti.· ... 
50-32-8 
193~3t.5 I .• ;:;;;:i&~"':"'~ 

53-70-3 
'191 "24~21I1emoUhtt~ 
122-39-4 

410. 
~1Q., 
410. 
.,0 

21,00., 
21iJO~ 
410. 
'1Q. 
410. 

;noO., 

NSA MEMPHIS 
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SWMU 61 ANALYTICAL SOIL RESULTS 

u 
U 
ti 
IJ 
1I 
U 
iii 
J ,10., 
U 
U 430. 

9.4 
4"ij.~ 
4110. 
4'O~ iJ ··:{:'.'l,of 
23. 
20. 

410. 
8,q~, 

13. 
'10~ 
41iO'. IJI 
416~' ti 
""0. IJI 
41iO. U 
410. U 
410. U 
41,0. IJI 
26,~ .I 

NR 

400. 
':·····<:·::~}t 

7.8 
':·)tlj>.····· 

18. J 

4t6r'" U 
400. U 

· ... ·: .. :26i : J .. ,. 
IIR 

*** Validat 

210. 
.>·' .• ··bO~· 

420. 
4iO~··.· •... 
220. 

. .. ·······200~.···~ 
190. 
8,. 

.420. U 
?'S.. J 

HR 

Complete *** 

35. 
ni: 

430. 
(·11'-1····:···· 

430. 
~Di 
430. 

.;43dr·· 
430. 

<··'::,'·:,::'.'430 • 
430. U 
430. 0 
430. U 
430; U 

HR 

430. U 43(;.·u '. 
430. U 
~30r""u 

2200. U 
220if ti 
430. U 
43QF <>jj 
430. U 
2.fti 
430. U 
4;(j~" u 
430. U 
4lOf <ij' 
45. J 

·lif···· >;" 
170. J 
ifijJ tj 
430. U 
430 .. ' ti 
43!). U 
434:;. 1I 
430. U 
43Ci; U 
430. U 
430. U 
430. U 
430. 0 

HR 

Page: 11 
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430. 
43Q~ 
430. U 
do; U 

2200. U 
2206~ U 
430. U 
43ii. d 
430. U 

2200~ '. '.' ... 
430. U 
do~ tJ 
430. U 
d6~ ....•. U 
430. U 
43o.~ il 
430. U aft). u 
430. U 
hI). 0 
430. lJ 
do~ 0 
430. U 
430~ 0 
430. U 
430. U 
430. U 
430. U 

HR 
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OS/27/98 

14-87-3 
ri~01~~ 
14-83-9 
n~oq~" 
75-35-4 
1$·~~~1 
75-34-3 
6t~66·; 
11-55-6 
5i1·2~,.!i 
71-43-2 

10!t"M~2' 
19-01-6 fl..,!?"., 
75-27-4 

1j)8~e8'! 
19-00-5 
12t~'8~4 
124-48-1 
1oa~"·t 
100-41-4 
fOO"4!~5 
15-25-2 
H"i4~$ 
67-64-1 
k·1!Hl' 
78-93-3 

,oe·10·, 
10061-01-5 
'O061·02~6 

591-18-6 
1ll0·ti)-t 

Chloromethane 
··~M1rc~~~od~ 

BrCll1lDllethane 
C~tijr~*h. 
11-Dfthtoroethene 
~t~"t~~'lijff., 

" l' ~O ic;:~ I (lroethane 
chtor<lf\\iMi 
~ .1,.' ~lrf c;:h loro,tbane 
~iH:iotit'tr.ch l.ot fdill 
Benzene 
1.2+l)f~ht,ro.~h!'he 
T r i th loroethlene 
h.~bd:id'r.~.,. 
Iromodlthloromethane 
tli.ii .... ni i 

. 

1.,1~?-Tri~.lo.roe~h8f1!t 
fitrilc:~l~~i!i~h*", . 
Of bromoc:h loremetbane' 
t'lciir~~j" 
Ethyl benzene 
S~,.rlM ., 
BramofoMII 
,1.1~2~2~i.triitht~f()(!thlll .. 
cetone 

CElr~liUiltil ft. 
2-ll.Ital'lCl'le (MEIO 
'M'thtl~2"P~t:inoni CM'.,I:) 
tis-1.3~Di~hlorop~~ 
'tr.nil-' ;'·o,fcMorop ..... 
2-lfexal1Ol'le' 
Vlwclot.t) 

540~~9-0 1,2-0 i thl(jroethene (tot a l) 
d:30"20'~tXylene dot,,') 

12. 
12. 
12. 
12 •. 
6.2 
6.2 
6.2 
6.2 
6.2 
.J: 
6.2 
6.2 
6.2. 
6.* 
6.2 
,,.:! 
6.2 
6.2·· 
6.2 
i~2 
6.2. 
6.2 
6.2 
6.2 

62. 
6~2 

31. 
31. 
6.2 
6~i 

31. 
··6.a 

6.2 
Mill 
Nil 
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U 13. U 12. U 
II jjii •••.• ?ij .•••••. ·<·····\i'"' <ij 
U 13. U 12. U 
IJ ...... ,» .. ···if>}· <'<'ar ·ijf··.····· 
U 6.6 U 6.1 U 
lir ..•..• /~~, ·If<··· ·····.····i6dii ij ... 
U 6.6 U 6.1 U 
IJ '~jij< .... < .. ····)'~l\< .ij. 
U 6.6 U 6.1 U 
u .:iu .i·<~ifb··.··· 
U 6.6 U 6.1 U 

13. U 

1~. 0. 
13. U 

</;bLu 
6.5 U ;/< ..•• ~j ••. ·v 
6.5 U 

....... /j~, If 
6.5 U 

<f~'.········ u 
6.5 U 

1I ,.il .. iff /ij ···••······ ... ia.····y······· 
U 6.6 U 6.1 6.5 U 
u i····'~4{ ·u· .. l.>ld ········i\6~J. ;0.> 
U 6.6 U 6.1 U 6.5 U 
Q >J~4j' »·iH<·/ij i~$<u 
u 6.6 6.1 U 6.5 U 
I.i ··<····i;J( <iif·:.,,>······· <1.$.······· tf 
U 6.6 U 6.1 U 6.5 U u .&..(; . .. ····'.f>····tf ·i~' ii 
U 6.6 U 6.1 U 6.5 U 
U )i~* ti •..... 6H U ··'~5 Jj 
U 6.6 U 6.1 U 6.5 U 
Ii ····'~li·ir·.····· 6J· '.' 0 6.!S u 
U 66. IJ 61. U 32. U 
u . <>J.6 .. iJ 6d t.i 6.5 u 
U 33. U 30. U 32. U 
tJ 33~ . iJ .; ........ :.~. u 32; U 
U 6.6 U 6.1 U 6.5 U 
IJ' <}.ii&u 6.f u . 6.5 u 
U 33. U 30. U 32. U 
u ····'~6 u 6;; i.i 6.5 U 
U 6.6 U 6.1 U 6.5 U 

)·>0· - NR 
Nil Nil Nil 

*** Validation Complete *** 

13. 
1~f\····· 
13. u 
1i1.u 
6.5 
$~$ 
6.5 U ... ,.$ u 
6.5 U 
i~'>·U 
6.5 U $., ···u 
6.5 U 

·6:5' U 
6.5 U .. '.$ .·· .. ····U 
6.5 .U 
~~$ u 
6.5 U 

··6~5 U· 
6.5 U 
6;5 0 
6.5 U 
4~S Ii 

65. U 
6~5 U 

32. U 
32. u 
6.5 U 
6.5 U 

32. U 
6.S U 
6.5 U 

IIR 
Nil 
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13. 
13~ 
13. U 
u. u 
6.5 U 
6~5 jj 
6.5 lJ 
6;$ u 
6.5 U 
6.5 U 
6.5 U 
6.5 U 
6.5 U 
6.5 u 
6.5 U 
6.$ u 
6.5 U 
6.5 U 
6.5 U 
6.5 iJ 
6.5 U 
6.S U 
6.5 U 
6.5 U 

65. U 
6.5 U 

32. U 
32. U 
6.5 U 
6;5 U 

32. U 
6.5 U 
6.5 U 

NR 
Nil 
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1,2. 
1~~ 
12. 
12J .. 
6.2 
6.l 
6.2 

'~i 6.2 
(1.1 
6.2 
6.2 
6.2 
6.a; 
6.2 U 
6.a· u 
6.2 u 
&.~ 
6.2 
6.2 
6.2 
i~l' 
6.2 
ad! 

31i. 
60f 

31. 

'l ':.2 
6.2 

31. 
6~2 
6.2 
Nit 
Nil 

tl' 
U 
IJ 
U 
U 
U 
1.1 
U 
tJ 
U 
U 
U 
U 
u 
ij 
u 

12. ··,n':(···· 
12. u 

·.ill:<· ·If········ 
6. 

······•• .• ifr· 

6. 
'Jl. : 

6. U 
·····'···if ·,·l;' 

6. U 
...... ,}?) ..• Q:> > 

6. U 
·······'\.&~t(·u 

6. .... > Jf'·> 
6. 

'W~'/" 
6. 

··'iV 
6. 

········)'1"······· 
60. 

·······.··iW··'···· 
6. 

············i· .. ·:· 
NR 

*** Validat 

U 
tp· 
U 

ti 

).ill}.··.··· 
13. 

}1t{.·· 
6.6 .... ::." ..... '.,~, 
6.6 
,~g 

U 33. U 
u :b~ u 
U 6.6 U 
u6.6 0 
U 33. U 
U 6.6 U 
U 6.6 U 

NR 

13. U 
1$.( ti 
13. U 

'l~.··· ·····u 
6.6 U 

$.6"'U 
6.6 U '.i ···u 
6.6 U ···"-t., ..... ij 
6.6 U 

. '$~' ti 
6.6 U 
.~, ....... 'u 
6.6 U 
.... U 
6.6 U 

,l4u 
6.6 U 

6i6 iJ 
6.6 U 

i~$ u 
6.6 U 

'~i ti 
33. U 

.6.6 U 
33. U 

33. U 
6.6 U 

6~6 ti 
33. U 
td, u 
6.6 U 
lilt 
NR 
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13. 
13, 
13. U 

1~ •. ti 
6.6 U 
~;6 U 
6.6 U 
... >< 
6.6 U 
6.6 U 
6~6 .•. ~ .. 
6.6 U 
&;6 U 
6.6 U 

6.6 ti 
6.6 U 

6.$ jj 
6.6 U 

6~6 u 
6.6 U 

6.6 U 
6.6 U 

.' 6~6 U 
6.6 U 

6.6 u 
33. U 

6.6 U 
33. U 

!3. U 
6.6 U 

6.6 0 
33. U 

6.6 0 
6.6 U 

NR 
NR 
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Appendix B 

Permeability Data 



LEGEND 

1 SITE REFERENCE NUMBER o feet 6000 
; ! 

RCRA FACIUTY 
INVESTIGATION 
NSAMEMPHIS 
MILUNGTON, TENNESSEE 

FIGURE 1 
SITE LOCATION AND 

REFERENCE 



Reference Sample ID 

No. 

," 
" 

2 

3 

6 

8 

10 

13 

14 

; •• ,'~~.!~" ':' . 

. :115 

002S003019 

003S00042O 

008G02FL05 

014S01LFI0 

060S003022 

MW-ll 

SB-8 

SB-S 

TableA.l 
Loess/Shallow Alluvium Permeability Data Summary 

NSAMemphis 

Site Depth Date Coefficient of Permeability (em/sec) 

002 19 ~/96 2.30e-06 .......... ~.,..'~' .. -: ...... , 
. ':c,:. _ 

__ .~_""".~ .. .,. ·t.:..:·: .• .:...·..: • • ' 

003 20 rJ2I27195 1.4Oe~)7 

008 OS 03113195 3.00e~8 

014 10 02f12I96 4.2Oe~7 

060 22 rJ2I27195 1.70e~ 

UST 1489 7 10/92 6.3Oe~8 

Former Flying 10 6/93 1.10e-06 
Club 

Bldg. S-SO 13 8/93 1.3Oe~S 

Minimum Value 3.00e~8 

Maximum Value 1.3Oe~S 

Average Value 1.84e-06 



Appendix C 

Lead Model Parameters 



HUt 

99 

89 

79 

I-
Z 

69 LLI 
() 
p:; 
LLI 
~ 

:>c 
59 

I-... 
oJ ... 49 t:Q 
<C 
t:Q 
0 
p:; 
~ 39 

29 

~9 

9 

9.99d 

9 2 4 6 8 

Cuto££: ~9.99 ug~dL 
Ceo Mean (CM) = 4.6 
Inte~sect: 4.79 X 

BLOOD LEAD CONCENTRATION (ug~dL) 
9 to 84 Months 



Calculated Blood Lead and Lead Uptake Values 

1-2 

3-4 

5-6 

Notes: 

Total 
·Blood Level Uptake 

5.7 13.91 

5.1 14.62 

3.7 11.62 

Assumptions: 

Air Concentration: 

Water 
Soil+Dust Diet Uptake Uptake 

10.43 2.56 0.88 

10.75 2.84 0.97 

7.44 3.00 1.10 

0.100 I-lg Pb/m3 (indoor air concentration assumed to be 30% of outdoor concentration) 

Drinking Water Concentration: 

4.00 I-lg PblL 

Soil & Dust Concentration: 

Soil- 403.0 I-lg Pb/g (constant) 
House Dust - 200.0 I-lg Pb/g (constant) 

Maternal Contribution (Infant Model): 

Maternal Blood Concentration - 2.50 I-lg Pb/dL 

Abbreviations: 

g grams 
I-lg micrograms 
Pb lead 
m3 cubic meters 
L liter 
dL deciliter 

Air Uptake 

0.03 

0.07 

0.09 
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