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EXECUTIVE SUMMARY 

This report details the findings of the Resource Conservation and Recovery Act Facility 

Investigation (RFI) and a summary of the 1992 underground storage tank (UST) investigation for 

Solid Waste Management Unit (SWMU) 5, the Aircraft Fire Fighting Training Facility (AFFTF), 

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

following summarizes conclusions and recommendations presented in the report. 

SWMU 5, on Dakar Street on the NSA Mid-South Northside, was used for simulating burning 

aircraft and contained associated fuel and drainage systems. The AFFTF was active from 1949 

until October 1996. The facility consisted of two double-bermed concrete mats - Mat 305 (east) 

and Mat 392 (west). Mat 305 was removed along with petroleum-contaminated soil in 

November 1997 through a voluntary corrective action (VCA). Each mat was approximately 

75 feet in diameter with a mock aircraft cockpit in the center. Jet fuel (JP-5), from USTs, was 

supplied on demand through underground piping to the cockpits and was ignited to simulate 

fire-rescue situations. Firefighters extinguished blazes with high-pressure water or foam sprays. 

Wastewater, foam, and fuel collected by drains in the mats were piped underground to a 

5,000 gallon oil-water separator (since removed) northeast of Mat 305. Separated fuel was then 

piped back to Mat 305 on demand. Wastewater was discharged to the sanitary sewer system. 

Since implementation of the RFI, several source areas of contamination have been removed 

through either UST closures or implementation of the VCA. USTs 1490 and 1491 were removed 

by the U.S. Army Corps of Engineers on May 13, 1997, along with approximately 

1,200 cubic yards of petroleum-impacted soil (EnSafe, January 28, 1998). The oil-water separator 

was removed by the U.S. Army Corps of Engineers on August 11, 1997, along with 

approximately 3,100 cubic yards of petroleum-impacted soil (EnSafe, January 28,1998). In 1997, 

a VCA was implemented by the Navy to remove the remaining sources of SWMU 5 soil 

contamination, specifically, contaminated soil beneath Mat 305 and the concrete-lined fire 

extinguisher pits (north of Mat 305). At the conclusion of the VCA, approximately 

3,000 cubic yards of soil were excavated from the two areas and included the removal of loess 

(shallow) monitoring well FFMW-8, which had a history of significant benzene contamination 
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(EnSafe, May 26, 1998). The soil contaminants identified during the RF1 and 1992 UST 

investigation, before the soil removal activities, are presented below and again in Section 6; 

however, many of the contaminants were removed during the VCA and tank closures, therefore, 

contaminants corresponding with sample locations that fell within these areas have been excluded 

in the evaluation of risk to human health and the environment (Sections 7 and 8). 

Findings: 

Contaminants in Surface Soil exceeding RBCs 

. Volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), 

pesticides, and dioxins were detected in SWMU 5 surface soil at concentrations exceeding 

their residential risk based concentrations (RBCs). VOCs identified in surface soil 

exceeding their RBCs consisted of benzene and methylene chloride, which were detected 

at maximum concentrations of 110 micrograms per kilogram &g/kg) and 120 ,ug/kg, 

exceeding their residential RBCs of 22 and 85 pg/kg, respectively. These contaminants 

were identified near the former concrete-lined fire extinguisher pits (boring B-15), which 

were removed along with the pits during the November 1997 VCA. The SVOC 

benzo(a)pyrene exceeded its residential RBC (87 pg/kg) at one surface sample location 

(boring 05SB07 at 150 pug/kg), but was below its industrial RBC (780 pug/kg). The 

pesticide dieldrin was detected at three out of six surface sample locations (borings 05SB02 

at 43 pg/kg, 05SB03 at 60 pg/kg, and 05SBO4 at 290 pg/kg), exceeding its residential 

RBC (40 pg/kg) but below its industrial RBC (360 pg/kg). However, only one sample 

(05SBO4 with 290 pglkg) exceeded the anthropogenic background reference concentration 

(RC) of 262 ,uglkg established for dieldrin at NSA Mid-South. Dieldrin is present in 

surface soil throughout NSA Mid-South due to its aerial applications in the 1950s and 

1960s during the U.S. Department of Agriculture white fringed beetle quarantine. None 

of the organics detected in surface soil exceeded their industrial RBCs. Several metals 

detected in surface soil exceeded their RCs, but all were below their respective RBC 

values. No PCBs, herbicides, or oranophosphorous pesticides were detected in surface soil 

exceeding their residential RBCs. 
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. Contaminants detected in surface and subsurface soil were compared to soil screening 

levels (SSLs) provided in the U.S. Environmental Protection Agency’s Soil Screening 

Guidance; Technical Background Document (USEPA, 1996). Default SSL values 

corresponding to a dilution and attenuation factor of 1 were used to conservatively estimate 

the potential cross-media transfer of contaminants from soil to groundwater. They are 

conservative because they assume no dilution of soil leachate concentrations before 

reaching groundwater. The absence of many of these contaminants in groundwater 

indicates they are sorbed onto soil and not leaching. Organics detected in surface and 

subsurface soil exceeding the SSLs are primarily petroleum based and are listed below. 

Organ& in SWMU 5 Surface and Subsurface Soil 
Exceeding Their Respective SSLs 

Frequency of SSL Frequency of SSL 
Exceedances in Exceedances in 

Range of 
Concentrations 

Benzene l/7 4122 3 - 4,800 2 

Ethylbenzene 

Methylene Chloride l/7 7122 1.1 - 690 1 

Tetrachloroethylene (PCE) 

Dieldrin 616 3114 8.3 - 290 0.2 

2-Methylnaphthalene o/7 2119 18,ooO - 24,000 4,ooo’ 

Note: 
a - Surrogate SSL value corresponding with naphthalene 

. . . 
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Metals in surface and subsurface soil exceeding the SSLs and RCs established for surface 

and subsurface soil include barium, cadmium, chromium, nickel and selenium. The 

frequency of exceedances and range of detections are listed below. 

Metals in SWMU 5 Surface and Subsurface Soil 
Exceeding Their Respective RC and SSLs 

Frequency of SSL Frequency of SSL 
Exceedances in Exceedances in 

Range of 
Concentrations SSL 

Contaminant Surface Soil Subsurface Soil (mgk$ (mglkg) 

.&&$:.:-..: -::( 1;:::. ;...:~;,~::i~jg..;I ::.:I.; j: y:. : “.:-..-:..-.:. ;-J/J% : I: ‘1.. : :. .26f - 375 .‘. .,: $2: 

Cadmium 6f8 4f18 2.4 - 8.1 0.4 

Nickel O/8 18f18 11.4 - 36 I 

Groundwater Contaminants in Loess Groundwater 

l Groundwater samples collected from loess wells during the RF1 and 1992 UST 

investigation indicated VOCs exceeding their applicable screening levels. TCE was 

detected in loess well FFMW-5 (2 micrograms per liter lug/L]) in excess of its tap water 

RBC (1.6 pug/L), but less than its maximum contaminant level (MCL) (5 pg/L). TCE was 

also detected at a similar concentration (1.6 pg/L) in loess groundwater collected near well 

FFMW-5 with direct push technology (DPT). Methylene chloride was detected in loess 

well FFMW-8 (31 pug/L) in excess of its tap water RBC (4.1 pg/L) and MCL (5 PglL). 

Benzene was also detected in this well at a concentration of 3,900 PglL, exceeding its tap 

water RBC (0.36 pug/L) and MCL (5 pg/L). Benzene concentrations increased in this well 

since the 1992 UST investigation when 1,300 lug/L were detected. The presumed source 

of contamination, the former fire extinguisher pits, was removed in the November 1997 

VCA along with the well. Preliminary indications are that the VCA effectively removed 

the source and the contaminants in groundwater - benzene and methylene chloride were 

not detected in the FFMW-8 replacement well (sampled in February 1999). Before the 

VCA, benzene was also detected in loess groundwater at wells FFMW-9 (5 pg/L during 
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the RFI) and FFMW-11 (280 pug/L during the 1992 UST investigation). Further 

groundwater monitoring will be conducted as part of the loess corrective measures study 

(CMS) to further evaluate the effects the VCA and tank removals have had on SWMU 5 

loess groundwater. 

. The inorganics arsenic, antimony, and cadmium were detected in loess groundwater at 

concentrations exceeding their RCs and MCLs or tap water RBCs. Lead was also 

identified in groundwater at concentrations exceeding its RC and treatment technique action 

level (TTAL). Metals detected in loess groundwater exceeding their screening criteria are 

listed below. Analytical data from the second RF1 sampling event (Event 1 of long-term 

monitoring) indicate that the elevated metals detected in the initial sampling event were 

likely attributable to turbidity content in the samples due to the significant reduction of 

concentrations during the second sampling event. As indicated in the table below, these 

metals were not detected during the second RF1 sampling event. 

Metal 

Metals in LO~SS Groundwater Exceeding Screening Criteria &g/L) 

Well Maximum Detection RC Tap Water RBC MCL 

Antimony FFMW-5 64.8 (ND-2nd) 50.1 15 6 

Lead FFMWJ 
FFMW-8 

37.7 (ND-2nd) 
26.7 

17.5 DNE 15 
(TTAL) 

Notes: 
TTAL - Treatment technique action level (USEPA. 1996) 
ND-2nd - Loess wells FFMW-5, 05MW03S, and 05MW06S were sampled twice during the RF1 and concentrations during 

the 2nd event were non-detectable if marked with this note. 
DNE - Does not exist 
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Groundwater Contaminants in Fluvial Deposits Groundwater 

. Groundwater samples collected from fluvial deposits wells indicated VOCs exceeding their 
-me 

applicable screening levels. Carbon tetrachloride was consistently detected in excess of 

its tap water RBC (0.16 pug/L) and MCL (5 PglL) in wells OSMW04AUF and 

OSMW04BUF, which contained maximum concentrations of 6 yglL and 10 ,ug/L, 

respectively. These wells are collocated with upgradient well 05MW04UF, which 

contained a maximum concentration of 3 PglL of carbon tetrachloride, near the southeast 

corner of the SWMU. Carbon tetrachloride was absent in fluvial deposit wells 

downgradient from this area and in the loess groundwater, which led to speculation in 

Revision 1 of this report that SWMUs 19 and 49, upgradient and adjacent to SWMU 5, 

were possibly responsible for the contamination. However, investigation of these SWMUs 

during a confirmatory sampling investigation found no evidence of carbon tetrachloride at 

SWMUs 19 and 49 (E/A&H, 1997). A subsequent DPT investigation conducted in the 

area of the 05MWO4 well cluster did not identify a source area, however, carbon 

tetrachloride and TCE were detected (6.7 pug/L and 5.3 pg/L, respectively) exceeding their 

MCLs (5 ,uglL for both compounds). A lower fluvial deposits monitoring well screened 

at the base of the fluvial deposits, immediately downgradient from the cluster, did not 

contain carbon tetrachloride, indicating that it is spatially limited to the upper fluvial 

deposits in the area of the 05MW04 well cluster. Additional VOCs exceeding screening 

values were as follows: chloromethane was detected during one of six sampling events 

(5 pg/L at 05MWOlUF) exceeding its tap water RBC (1.4 pug/L); and chloroform was 

detected during one of five sampling events (1 ,uglL at OSMWO4AUF) exceeding its tap 

water RBC (0.15 pug/L). MCLs do not exist for either of these compounds. 

. Two fluvial deposits wells indicated metal concentrations in excess of their respective RCs 

and MCLs or TTAL. Cadmium was detected in excess of its RC (3.9 pg/L) and MCL 

(5 yglL) in well 05MW02UF (5.4 pug/L), while lead was detected exceeding its RC 

(6.6 PglL) and TTAL (15 pg/L) in well 05MWOlUF (32.8 pug/L). Cadmium and lead 

were not detected in the resampiing of these wells in February 1999. However, a 

relatively high detection limit (28 pg/L) was used by the laboratory for the lead analysis. 
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Wells 05MWOlUF and 05MW02UF will be further monitored as part of the CMS (using 

a lower lead detection limit) to verify the presence or absence of these metals. 

Risk to Human Health and the Environment 

. The human health risk and hazard posed by soil and groundwater contaminants at 

SWMU 5 were assessed using four exposure scenarios: the hypothetical reasonable 

maximum exposure of site workers, the child trespasser, the hypothetical future site 

resident and future construction worker. Risk and hazard exposures are summarized in the 

table below. 

Summary Risk Estimates 
All Exposure Pathways 

NSA Mid-South SWMU 5 
Memphis, Tennessee 

Site Resident Site Worker 
Construction 

Worker Site Trespasser 

Medium 

Surface Soil 

Exposure 
Pathway 

Incidental 
Ingestion 

Dermal 
Contact 

Sum 

Adult Child LWA 

HI HI ILCR 

0.06 0.57 5E-05 

0.05 0.16 2E-05 

0.1 0.7 7E-05 

Adult 

HI ILCR 

0.02 5E-06 

0.04 9E-06 

0.06 lE-05 

Adult 

HI ILCR 

0.04 lE-06 

0.02 5E-07 

0.06 2E-06 

Adolescent 

HI ILCR 

0.014 lE-06 

0.012 lE-06 

0.03 2E-06 

Loess Groundwater Ingestion 21 50 5E-03 8 lE-03 4 7E-05 NA NA 

Inhalation 63 147 2E-03 22 4E-04 11 2E-05 NA NA 

Sum 84 196 7E-03 30 2E-03 14 9E-05 NA NA 

Soil & Loess 
Groundwater Sum 84 197 7E-03 30 2E-03 14 IE-04 0.03 2E-06 

Fluvial Deposits 
Groundwater Ingestion 0.8 2 2E-05 0.3 5E-06 0.1 3E-07 NA NA 

Inhalation 0.5 1.2 1 E-05 0.19 2E-06 0.09 IE-07 NA NA 

Sum 1.30 3 3E-05 0.5 7E-06 0.2 4E-07 NA NA 

Soil & Fluvial Deposits 
Groundwater Sum 1 4 IE-04 0.5 2E-05 0.3 2E-06 0.03 2E-06 
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No chemicals of concern (COCs) were identified in surface soil. Antimony, arsenic, 

barium, cadmium, vanadium, benzene, methylene chloride, carbon tetrachloride, 

2-methylnaphthalene, and naphthalene were identified as COCs in loess groundwater based 

on their contribution to risk/hazard. Cadmium, nitrobenzene, chloroform, and carbon 

tetrachloride were identified as COCs in fluvial deposits groundwater based on their 

contribution to risk/hazard. 

ww 

In summary, the exposure scenarios of concern are the hypothetical future site resident, 

site worker, and future construction worker with groundwater exposure as the primary 

pathway of concern. If the zoning were changed in the future and residences were 

developed, municipal water would likely be used rather than installing domestic wells 

(which were assumed in the risk assessment) in the fluvial deposits. Use of loess 

groundwater is not feasible due to its low yield and poor aesthetic water quality. 

. The ecological risk assessment determined no quality habitat is available at SWMU 5. The 

grass fields surrounding the training area could be used by terrestrial receptors, such as 

passerine birds and/or small mammals, as foraging areas, but with diminished cover their 

occurrence would most likely be transient or opportunistic. This lack of suitable habitat -ml@ 
at SWMU 5 limits the presence of a significant population of potentially exposed ecological 

receptors. Without sufficient receptors, exposure pathways associated with SWMU 5 

constituents are considered incomplete. 

Potential Receptors 

0 The generally poor groundwater quality and low yield of the loess do not make it suitable 

as a drinking water source, and the fluvial deposits groundwater is not used as a drinking 

water supply within a mile of NSA Mid-South. The relatively low concentrations of 

contaminants and the amount of dilution (specifically the organic compounds) they are 

likely to undergo minimize the impact to any potential receptors. The nearest potential 

receptor is production well #4, approximately 500 feet southeast of Mat 392 on the 

NSA Mid-South Southside. The well is not in the direction of groundwater flow in the 

. 
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loess or fluvial deposits and is screened greater than 1,200 feet below the fluvial deposits 

with several confining units in between. If the metals detected in SWMU 5 groundwater 

are associated with contamination, they are also likely to undergo dilution and possibly 

natural filtration before reaching a potential receptor. 

Recommendations: 

The following recommendations are based on the information collected to date at SWMU 5: 

. Surface Soil: Benzene, methylene chloride, and dioxins were identified in surface soil at 

concentrations exceeding their residential RBCs but below their industrial RBCs. Sample 

locations where these contaminants were identified have since been removed during the 

SWMU 5 VCA or UST removals; therefore, these contaminants no longer pose a risk to 

future users. Dieldrin and benzo(a)pyrene were also detected in one surface soil sample 

at concentrations exceeding their residential RBCs but below their industrial RBCs. Given 

the limited extent of these contaminants and the unlikely nature that the site will be used 

for residential purposes, no further action is recommended for surface soil. 

. Subsurface Soil: No further action is recommended for subsurface soil. Soil in areas 

heavily contaminated with petroleum has since been removed through the VCA and UST 

removals. No contaminants of potential concern were identified in subsurface soil during 

the screening process, therefore subsurface soil risk was not quantified in the baseline risk 

assessment. 

. Loess Groundwater: The effect recent SWMU 5 soil/source removal activities has had 

on loess groundwater contamination will be further evaluated during the CMS. A discrete 

groundwater sample will be collected using a Geoprobe or similar sampling device from 

the former tank pit area to evaluate whether this area still poses a concern to loess 

groundwater. The existing contaminant levels in loess groundwater downgradient from 

this area will be further evaluated through two additional sampling events of monitoring 

wells FFMW-6, FFMW-9 and replacement well FFMW-8. Monitoring wells will be 
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sampled for VOCs only. Even though metals were detected in loess groundwater 

exceeding their MCLs and RCs during the 1992 UST investigation and initial RF1 event, 

their absence in subsequent sampling events indicates the exceedances are most likely 

attributable to turbidity. No further evaluation of metals in loess groundwater is 

recommended. 

. Fluvial Deposits Groundwater: The SWMU 5 fluvial deposits groundwater is 

recommended to be included in the CMS slated for the NSA Mid-South Northside Fluvial 

Deposits Groundwater (Area of Concern A) with the focus being the carbon tetrachloride 

and TCE identified at the southeast comer of the SWMU. Cadmium and lead were also 

identified exceeding their RCs and MCL (or TTAL for lead) in the fluvial deposits 

groundwater during the initial sampling event (March 1995). However, cadmium was not 

detected in the resampling of one of these wells in February 1999. Two additional 

sampling events for cadmium and lead should be conducted concurrently with the loess 

groundwater monitoring to verify the absence or presence of these metals in the fluvial 

deposits groundwater. 
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1.0 INTRODUCTION 

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

Recovery Act (RCR4) Facility Investigation (RFI) report has been prepared for Solid Waste 

Management Unit (SWMU) 5, the Aircraft Fire Fighting Training Facility (AFFTF), at 

Naval Support Activity (NAVSUPPACT or NSA) Mid-South, Millington, Tennessee. The RF1 

SWMUs have been categorized into three assemblies according to their Base Closure and 

Realignment (BRAC) status; Assemblies A and B are on the closing portion, NSA Mid-South 

Northside, while Assembly E is on the portion that will realign and remain open, the Southside. 

The confirmatory sampling investigation SWMUs have been categorized into Assemblies C and 

D on the closing portion and Assemblies F, G, and H on the realigning portion. SWMU 5 is one 

of six Assembly A SWMUs, which are on the closing Northside portion. 

SWMU 5 consisted of two concrete mats (Mats 305 and 392) on Dakar Street used to simulate 

burning aircraft and the associated fuel and drainage systems. The AFFTF is bounded to the south 

by the Navy Exchange Service Station and Navy Road, to the east by a wooded area and the 

Carrier Deck Fire Fighting Training Facility, and to the north and west by a drainage ditch 

identified as SWMU 4. Site and vicinity maps of SWMU 5 are provided in Figure l-l. 

The RFI, undertaken by EnSafe Inc. and the U.S. Geological Survey (USGS) on behalf of the 

Navy, adhered to the requirements of the Hazardous and Solid Waste Amendments portion 

(HSWA-TNO02) of RCRA Permit No. TN2-170-022-600. RCRA Part B permit number 

TNHW-094, and applicable regulations. This report summarizes activities conducted during the 

investigation and the resulting findings, conclusions, and recommendations. 

Report Organization 

Section 2 of the report describes the site and history of the SWMU 5 operations. Section 3 

summarizes the investigations conducted before and during the RFI. Section 4 presents the field 
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sampling and analytical methods, and the applicable soil and groundwater screening criteria used 

for contaminants detected during the RFI. Section 5 presents the geology and hydrogeology. The 

nature and extent of contamination is presented in Section 6 and the risk to human health and the 

environment are presented in Sections 7 and 8. Contaminan t fate and transport are presented in 

Section 9, the conclusions and recommendations are presented in Section 10, and the references 

cited in the report are presented in Section 11. 

1-2 



SWMU 5 
____-_._------ 

I 

RCRA FACILITY INVESTIGATION 
NSA MID-SOUTH 
MILLINGTON, TENNESSEE 

B 
on. 100 200 

FIGURE l-l 

SITE ANgDW&N;TY MAP 



Assembly A RCRA Facility Investigafion Report 
Aircraft Fire Fighting Training Faciiiry - SWMV 5 

NSA Mid-South - Millington, Tennessee 
Revision: 3; June 3, 1999 

2.0 SITE DE!XRIPTION AN-D BACKGROUND INFORMATION 

2.1 Site Description 

The AFFTF and surrounding area are characterized by level topography with approximately 5 feet 

of relief across the site. The site is on the flanks of a broad, flat to slightly mounded area, which 

descends slightly to the north and northwest to a lower area occupied by the SWMU 4 drainage 

ditch. The site has been partially filled and graded from construction of the fire mats, and 

partially excavated and bermed for water control and drainage. Surface water flow is directed 

northward through two earthen-lined drainage ditches, off the bermed area, and into a 

southwest-trending drainage ditch (SWMU 4), which drams into a tributary (SWMU 38) of 

North Fork Creek. 

2.2 Site History 

The AFFTF was active from 1949 until October 1996. The site contained two double-bermed 

concrete mats - Mat 305 (east) and Mat 392 (west), until November 1997 when Mat 305 was 

removed through a voluntary corrective action (VCA). Each mat was approximately 75 feet in 

diameter and had a mock aircraft cockpit in the center. Jet fuel (JP-5), supplied on demand 

through underground piping to the cockpits, was ignited to simulate fire-rescue situations. 

Firefighters extinguished blazes with high-pressure water or foam sprays. Wastewater, foam, and 

fuel drained from the mats were piped underground to an oil-water separator/fuel recycling system 

northeast of Mat 305 (shown on Figure l-l). Separated fuel was then piped back to Mat 305 on 

demand and wastewater was discharged to the sanitary sewer system. The oil-water separator was 

installed in 1977 and removed in August 1997. 

JP-5 was the last fuel used at the AFFTF. JP-4 and waste fuels such as de-planed aircraft fuels 

are reported to have been used in the past. The RCRA Facility Assessment (RFA) reported the 

common practice of mixing waste fuel with waste solvents such as naphtha, xylenes, methyl ethyl 

ketone, toluene, and benzene (ERUEDGe, 1990). 
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In addition to the fire mats, SWMU 5 has had other sources of contamination. For example, 

before the installation of the oil-water separator/fuel recycling system in 1977, the water-fuel-foam 

mixture from training activities was routinely discharged to the network of ditches leading to the 

SWMU 4 drainage ditch. Occasionally, the waste liquid in the separator overflowed. Shortly 

after the separator was installed, several explosions of unburned fuel occurred in the underground 

dram line leading to the separator. In 1986, the oil-water separator overflowed, releasing 

approximately 500 gallons of water/fuel mixture. In 1989, the drain line from the mats to the 

separator ruptured in several places and was repaired in place. 

SWMU 5 contained four underground storage tanks (LISTS 1489, 1490, 1491, and 1508) and one 

aboveground storage tank (AST 1754). Originally, fuel was supplied to Mat 305 via underground 

piping from three 1,800-gallon USTs (1489, 1490, and 1491 on Figure l-l) northeast of the mat. 

A 5,000-gallon UST (1508) and an AST (1754’) delivered fuel through underground piping to 

Mat 392 (mat and tank locations are shown on Figure l-l). 

Tank-tightness tests conducted on the USTs on July 2, 1991, indicated that USTs 1508 and 1489 

were leaking. The condition of the leaking USTs was reported to Tennessee Department of 

Environment and Conservation (TDEC) on July 3, 1991, and the two USTs were removed from 

service immediately thereafter. The amount of fuel released from these tanks was unknown. A 

UST investigation was conducted the following summer (discussed in Section 3); relevant data 

from this investigation are provided in Section 6. 

The two remaining USTs (1490 and 1491) were removed in May 1997 to comply with the 

TDEC’s December 23, 1998, UST upgrade requirements, Both USTs did not appear to have any 

damage; however, some free product was noted in 1491’s excavation. Approximately 1200 cubic 

‘AST 1754 was given to the city of Millington for reuse in December 1995. 
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yards of soil were excavated from a 58-foot by 42-foot by 12-foot deep pit. Excavated soil was 

stockpiled on site and disposed of as a non-hazardous waste through an approved special solid 

waste permit at the Browning Ferris Industries (BFI) landfill in Memphis (EnSafe, July 28, 1997). 

Another source of contamination included three former concrete-lined pits, approximately 160 feet 

north of Mat 305. These pits are reported to have been used for hand-held fire extinguisher 

practice. Drain pipes led from these pits to adjacent drainage ditches. These pits, along with 

approximately 1,600 cubic yards of contaminated soil, were removed with Mat 305 during the 

November 1997 VCA (discussed further in Sections 3 and 6). 

Two spills of JP-5 fuel from the oil water separator may have also impacted SWMU 5 soil and/or 

groundwater. The first spill occurred on April 9, 1993; the second was several weeks later. 

Following the spills, the fuel entered the sanitary sewer, surfaced near the Navy Exchange Service 

Station, and reached the southeast corner of the AFFTF (Figure l-l). 

2-3 



Assembly A RCRA Facility Investigation Report 
Aircraft Fire Fighting Training Facility - SWMU 5 
NSA Mid-South - Millington, Tennessee 
Revision: 3; June 3. 1999 

This page intentionally left blank. 

24 



Assembly A RCRA Facility investigarion Report 
Aircrajt Fire Fighting Training Facility - SMUU 5 

NSA Mid-South - Millington. Tennessee 
Revision: 3; June 3, 1999 

3.0 SUMMARY OF SWMU 5 INVESTIGATIONS 

The investigations conducted at SWMU 5 are s ummarized below in chronological order. 

Initial Assessment Study (1983) 

An Initial Assessment Study (IAS), consisting of records research, interviews with 

Navy personnel, and visual site inspections, was conducted by Harmon Engineering and Testing. 

The IAS report concluded that only small quantities of fuel had overflowed and recommended no 

further investigation. 

Release Detection WeIls (1989/1990) 

In 1989, four release detection wells were installed by the Navy at USTs 1489, 1490, and 1491, 

approximately 100 feet east of Mat 305. Three more release detection wells were installed in 

December 1990, adjacent to UST 1508, approximately 100 feet west of Mat 392. These wells 

were screened in the loess and checked regularly by Navy personnel for visible indications of a 

fuel release. The release detection wells were not installed to obtain groundwater samples; 

therefore, they were never used to sample groundwater. The three release detection wells around 

UST 1508 were closed after the UST was removed in 1991. Likewise, one release detection well 

was closed when UST 1489 was removed in 1991. 

RF1 Preliminary Screening Soil-Gas Survey (1991) 

The USGS completed a soil-gas survey of the site in May 1991. Values reported at most stations 

were at the lower end of the method range of detection (sums of volt-seconds for peaks of 

unidentified compounds ranging from 1 to approximately 25). The maximum values were 

reported from stations near the concrete-lined pits used for hand-held fire extinguisher training, 

near the approximate location of the oil-water separator drain line ruptures, and about 80 feet 

south of the eastern USTs. 
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UST Investigation (1992) 

A UST investigation by EnSafe/Allen and Hoshall (E/A&H) in the summer of 1992 studied the 

environmental impacts of decommissioned UST systems 1489 and 1508, which had failed tank 

tightness testing the previous summer. These tanks supplied the AFFTF mats with fuel. Soil and 

groundwater samples were analyzed for gasoline range organics and benzene, toluene, and 

xylenes. Select samples were also analyzed for RFI parameters including volatile organic 

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

biphenyls (PCBs), metals, and cyanide. Analytical results indicated petroleum-related 

contamination in soil at the USTs, around Mat 305, north of Mat 305 near the former concrete 

pits, and east of the oil-water separator (E/A&H, 1992). Loess groundwater contamination 

consisted predo minantly of petroleum contamination near the eastern USTs (1489, 1490, and 

1491), north of Mat 305 near the concrete-lined pits, and east of the oil-water separator. 

1,2dichloroethene and 1,2dichlorobenzene were reported at low concentrations near the southeast 

comer of the SWMU in upgradient well FFMW-5. Soil borings and monitoring wells installed 

during the UST investigation are shown in Figure 3-l. 

Interim Measures Investigation (1992) 

A 1992 USGS Interim Measures (IM) investigation studied the AFFTF and drainage ditch network 

around a proposed tire fighting training mat to be constructed northeast of Mat 305. The technical 

memorandum summarizing the results of the investigation is included as Appendix A. 

Ten soil borings were completed in the area of the proposed mat and 12 sediment samples were 

collected from the drainage ditch network in the SWMU 5 area. Samples were analyzed for 

VOCs, SVOCs, total petroleum hydrocarbons (TPH), cyanide, pesticides/PCBs, and Appendix IX 

metals. TPH and individual petroleum constituents were detected in only one boring, which was 

approximately 100 feet north of Mat 305 and near boring and well FFMW-8 installed during the 
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UST investigation. TPH was also detected in several ditch sediment samples. Dieldrin 

concentrations were detected in surface samples from eight of the 10 borings, and in 

two ditch sediment samples; its presence has been attributed to aerial application during the 1950s 

and 1960s by the U.S. Department of Agriculture (USDA) to control the spread of the 

white-fringed beetle. Appendix B is a technical memorandum that discusses dieldrin 

concentrations in surface soil at NSA Mid-South. Reported metals concentrations in soil samples 

were below RCRA Subpart S action levels, except for beryllium. 

RF1 Direct Push Technology - Soil and Groundwater Screening (1994) 

Soil and groundwater samples were collected from 14 locations surrounding SWMU 5 

(Figure 3-2) during the Direct Push Technology (DPT) screening portion of the RFI and analyzed 

at an onsite laboratory using U.S. Environmental Protection Agency (USEPA) Method 8020 for 

VOCs. Forty-three soil samples were collected from depths ranging from the surface to 28 feet 

below land surface (bls) and 27 water samples were collected from depths ranging from 10 to 

54 feet bls. Soil samples were generally collected from depths of 0 to 2 feet, 8 to 10 feet, and 

23 to 25 feet; water samples were typically collected at 10 to 12 feet within the loess and 40+ 

feet within the fluvial deposits. In areas of previously identified contamination, petroleum 

constituents detected in shallow groundwater and soil included benzene, xylenes, and naphthalene. 

Shallow soil near the concrete-lined pits north of Mat 305 was also contaminated with petroleum 

constituents. The DPT screening results are further summarized in Appendix C. 

RF’1 Soil Sampling/Monitoring Well Installation (February 1995) 

The soil boring/monitoring well phase of the RF1 was implemented in February 1995 by initially 

encircling the site with 10 monitoring wells - three screened in the loess and seven screened in 

the fluvial deposits (Figure 3-3). Findings from the RF1 are presented in Section 6 of this report. 

The following groundwater contaminants were identified: 
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l Inorganics: The inorganics antimony, cadmium, and arsenic were detected in at least one 

of five loess monitoring wells (three RFI wells and two UST investigation wells) at 

concentrations exceeding their respective maximum contaminant levels (MCLs) and 

background reference concentrations (RCs). Cadmium was detected in one fluvial deposits 

well at a concentration exceeding its MCL and RC. Carbon tetrachloride and 

trichloroethylene were the only organics detected in the fluvial deposits groundwater at 

concentrations exceeding their MCL; they were detected in upgradient locations near the 

southeast comer of the SWMU. 

. Organics: 1,2dichlorobenzene, 1,2-dichloroethene (total), and chlorobenzene were 

detected in the loess groundwater near the southeast comer of the SWMU; however, 

benzene and methylene chloride were the only organics detected at concentrations 

exceeding the MCL. 

Dioxin Sampling (September 1995) 

Five surface soil samples were collected from the former fire extinguisher pits north of Mat 305 

to evaluate whether dioxins were present in the concrete from former burning operations. 

Analytical results, adjusted to a toxicity equivalency factor for 2,3,7,8-tetrachlorodibenzodioxin, 

were less than 1 microgram per kilogram @g/kg), the threshold at which USEPA recommends 

limited human exposure. Dioxin sample results are presented in Section 6. 

Assembly A Long-Term Groundwater Monitoring - Event 1 (November 1995) 

SWMU 5 monitoring wells were again sampled in November 1995 as part of the Assembly A 

long-term groundwater monitoring. The seven fluvial deposits wells were sampled for VOCs and 

four loess wells (three RF1 wells and one from the UST investigation) were sampled for a full scan 

analyses (VOCs, SVOCs, pesticides/PCBs, organophosphorous pesticides, herbicides, 

Appendix IX metals, cyanide, TPH 4 18.1, TPH-diesel range organics [DRO] , and TPH-gasoline 

range organics [GRO]). 
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TPH was detected in loess groundwater downgradient from the former UST 1508, northwest of 

Mat 39:t. Concentrations of metals detected in the loess groundwater during the initial sampling 

were below MCLs. VOCs results were similar to those from the initial sampling event - 

chlorinated hydrocarbons were detected in both the loess and fluvial deposits groundwater near 

the southeast comer of the site. 

SWMUs 19 and 49, adjacent to and upgradient of the southeast comer of the site, were suspected 

contammation sources for the chlorinated hydrocarbons. However, eight groundwater samples 

collected from the upper fluvial deposits surrounding the SWMUs (Figure 3-4) during a 

Confimiation Sampling Investigation (CSI; E/A&H, 1997) did not contain VOCs, indicating that 

those detected at SWMU 5 were not originating from SWMUs 19 or 49 (discussed further in 

Section 6). 

Assembly A Long-Term Groundwater Monitoring - Event 2 (April 1996) 

All fluvial deposits monitoring wells were again sampled for VOCs in April 1996 during the 

second long-term groundwater monitoring event. Loess wells were not sampled at this time. 

Chlorinated hydrocarbons remained at similar concentrations at the southeast comer of the site in 

the fluvial deposits groundwater. Chloromethane and 2-butanone were also detected in a separate 

fluvial deposits well. No MCLs have been established for either compound. These compounds 

were not detected in this well during the two previous sampling events (E/A&H, May 30, 1997). 

Assembly A Long-Term Groundwater Monitoring - Event 3 (August 1996) 

All fluvial deposits monitoring wells and three loess monitoring wells were sampled for VOCs 

during the third long-term monitoring event in August 1996. Chlorinated hydrocarbons remained 

in the loess and fluvial deposits groundwater at the southeast comer of the site. The 

chloromethane and 2-butanone detected in the fluvial deposits groundwater during the second 

long-term monitoring were absent during this sampling (E/A&H, May 30, 1997). 
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Assembly A Long-Term Groundwater Monitoring - Event 4 (April and May 1997) 

Five loess and five fluvial deposits monitoring wells were again sampled in April and May 1997 

during the fourth long-term monitoring event. Monitoring at two fluvial wells at the southeast 

comer of the site was discontinued due to their redundancy with another well.’ The chlorinated 

solvents detected in earlier sampling at the southeast comer of the site were still present in the 

loess and fluvial deposits groundwater. Benzene concentrations exceeding the 5 pg/L MCL 

remained in the loess groundwater near the concrete-lined pits north of Mat 305 

(EnSafe, January 26, 1998). 

USTs 1490 and 1491 Removal (May 1997) 

USTs 1490 and 1491 were removed by the U.S. Army Corps of Engineers on May 13, 1997. 

Approximately 1,200 cubic yards of petroleum-impacted soil were removed from the pit 

during excavation, resulting in the pit having final dimensions of 58 feet by 42 feet by 12 feet 

deep (shown on Figure 3-3). Excavated soil was disposed of as a non-hazardous waste under 

an approved special solid waste permit at the BFI landfill in Millington, Tennessee 

(EnSafe, January 28, 1998). 

‘Two experimental upper fluvial deposits monitoring wells (OSMWO4AUF and OSMWO4BUF) were 
paired with an existing upper fluvial deposits well (05MWO4UF) to evaluate: (1) whether vibrated-in-place 
surface casings were as effective as traditionally cemented casings and (2) whether rotary sonic drilling is an 
inherently safe drilling method (without the use of permanent surface casings) for preventing cross contamination 
while drilling/installing wells through shallow contaminated zones (discussed further in Section 4). 
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Oil-Water Separator Removal (August 1997) 

The oil-water separator was removed by the U.S. Army Corps of Engineers on August 11, 1997. 

Significant petroleum contamination was identified during the removal, resulting in the excavation 

of a 112-foot by 50-foot by 13-foot deep pit (shown on Figure 3-3). Approximately 3,100 cubic 

yards of petroleum-impacted soil were removed from the excavation and disposed of as a 

non-hazardous waste under an approved special solid waste permit at the BFI landfill in 

Millington, Tennessee (EnSafe, January 28, 1998). 

Voluntary Corrective Action (November 1!397) 

In 1997., a VCA was implemented by the Navy to remove the remaining sources of SWMU 5 soil 

contamination, specifically, contaminated soil beneath Mat 305 and the concrete-lined fire 

extinguisher pits (north of Mat 305). The VCA began with the demolition of the concrete mat 

followed by excavation of the underlying soil in a circular area measuring 75 feet in diameter and 

2 to 4 feet deep. The excavation in the area of the fire extinguisher pits measured approximately 

8 feet deep by 50 feet by 50 feet square. The loess well that historically contained elevated 

benzene concentrations (FFMW-8) was abandoned during excavation. At the conclusion of the 

VCA, approximately 3,000 cubic yards of soil were excavated from the two areas. Areas 

excavated during the VCA are shown on Figure 3-3. The soil was disposed of as a non-hazardous 

waste under an approved special solid waste permit at the BFI landfill in Memphis, Tennessee 

(EnSafe, May 26, 1998). 

Assembly A Long-Term Groundwater Monitoring - Event 5 (November 1997) 

Five loess and five fluvial deposits monitoring wells were sampled in November 1997 for VOCs 

as part of the fifth long-term groundwater monitoring. The chlorinated solvents detected in earlier 

sampling events at the southeast corner of the site were still present in the loess and fluvial 

deposits groundwater (EnSafe, March 20. 1998). 
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Direct Push Technology - Soil and Groundwater Screening (June 1998) 

An additional DPT investigation was conducted at SWMU 5 in June 1998 to evaluate the source 

of the chlorinated solvents detected near the southeast comer of the site. The upper fluvial well 

cluster (05MWO4UF, OSMWO4AUF, and OSMWO4BUF), where carbon tetrachloride had been 

consistently detected in groundwater, was encircled with five DPT locations (Figure 3-5) for 

groundwater sampling. Chlorinated solvents were detected in the single loess soil sample, loess 

groundwater, and upper fluviai deposits groundwater; however, concentrations were similar to 

earlier detections and not indicative of a source area. Specific solvents are listed below: 

1 , 1 , 1-trichloroethane 
LS LG LJFDG 
X - X 

benzene 
carbon tetrachloride 
xylenes 
ethyl benzene 
toluene 
methylene chloride 
TCE 
1,2-dichloropropane 
1,2-dichloroethene 
PCE 
2-butanone 
2-hexanone 

where: 
LS = 
LG = 
UFDG = 
x = 

X 
- 

X 
X 
X 
X 
X 
X 
- 

X 
X 
X 

- 

- 

- 

- 

X 
X 
- 

X 
- 

- 

- 

Loess soil 
Loess groundwater 
Upper fluvial deposits groundwater 
Contaminant was identified in this sample 

- 

- 

- 

- 
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Monitoring Well Installation (August 1998) 

An additional monitoring well (005GO8LF) was installed on August 5, 1998, approximately 

50 feet west (downgradient) of well cluster 05MWO4UF (Figure 3-5) and screened at the base of 

the fluvial deposits aquifer, where higher concentrations of chlorinated hydrocarbons would be 

expected due to the relative low permeability of the Cockfield Formation beneath the fluvial 

deposits. Carbon tetrachloride and the other chlorinated hydrocarbons detected in the upper part 

of the fluvial deposits were not detected in this well. 2-Butanone was the only VOC detected in 

this well; it was absent in a duplicate sample. The absence of chlorinated hydrocarbons in this 

well, coupled with the relatively low concentrations identified during the earlier focused DPT 

investigations, led the BRAC Cleanup Team (BCT) to conclude that the chlorinated hydrocarbons 

were adequately defined at SWMU 5. This concluded investigative activities associated with the 

SWMU 5 RFI. 

Monitoring Well Installation (February 1999) 

Monitoring well FFMW-8, removed during the 1997 fire extinguisher pits VCA, was replaced in 

February 1999 by the USGS to evaluate the effects the removal had on VOC concentrations there, 

specifically benzene and methylene chloride. FFMW-8 was replaced with a 4-inch diameter 

monitoring well as a contingency for any loess groundwater corrective measures warranted as a 

result of future groundwater monitoring. 
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4.0 FIELD INVESTIGATION METHODS 

The WI soil and groundwater sampling program objective was to delineate the nature and extent 

of contaminants associated with past AFFTF activities. Previous investigations have focused on 

shallow soil and groundwater contamination in the loess associated with the USTs. 

Specific RF1 objectives were to: 

. 

. 

. 

This 

Evaluate the downgradient extent of shallow soil and groundwater contamination in the 

loess by full RF1 analyses. 

Evaluate soil and groundwater conditions at the oil-water separator, downgradient of the 

two fire mats, and near the underground drain lines. 

Evaluate surface soil conditions near the southeast comer of the site where recent spills 

have been documented. 

Assess the nature and extent of any deeper groundwater contamination in the fluvial 

deposits. 

Characterize the subsurface hydrogeology and preferred contaminant migration pathways. 

Assess the health-based and ecological risks associated with contaminants identified onsite; 

section summarizes the investigative protocols (i.e., sampling procedures, 

analytical methods, etc.) employed to meet the outlined RF1 objectives, which were based on the 

USEPA- and TDEC-approved Comprehensive RFI Work Plan (E/A&H, 1994a) and Assembly A 
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Site Investigation Plan (E/A&H, 1994b). The soil and groundwater sampling during the 

investigation followed the procedures outlined in the work plans. 

Sampling locations were selected to provide complete coverage around the AFFTF. General 

sampling protocols, analytical methods, and rationale for the soil and groundwater investigation 

are presented in Sections 4.1 through 4.4 of this report. Specific sampling protocols (sample 

handling, field quality assurance/quality control [QA/QC], and decontamination) are presented 

in Sections 4.5 and 4.6. 

4.1 Analytical Parameters 

Soil and groundwater samples were collected and analyzed to delineate the nature and extent of 

contaminants. Samples were also submitted for physical and chemical characterization to evaluate 

potential migration pathways and for later use in remedial design, modeling, and (or) migration 

studies, if needed. Samples collected as part of the contamination assessment were analyzed in 

accordance with Solid Waste 846 methods, and reporting requirements were based on the Contract 

Laboratory Program (CLP). Table 4- 1 summarizes the methods and reporting requirements. Soil 

and groundwater samples were analyzed and reported using Level III- and IV- equivalent data 

quality objectives (DQOs) . Remedial design samples designated for physical and chemical 

characterization were analyzed for the parameters shown in Table 4-2. 

4.2 Drilling Method - Resonant Sonic Drilling 

Soil borings and monitoring wells were installed through resonant sonic, also known as rotasonic 

drilling, which is a relatively new and innovative drilling method for environmental investigations. 

This type of drilling was selected over conventional drilling techniques because of its speed, the 

quality of well installation, and the minimal amount of soil waste generated. 
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Table 4-l 
Analytical Parameters 

Chemical Characterization 

Media FSA Parameters Method 

Notes: 
TCL - 
FSA - 

Target Compound List 
Full Scan Analysis 

Table 4-2 
Remedial Design Parameters 

Media Parameter Method 

i&a .. 

Chemical: 
Total Phosphorus 
Nitrate-N 
Total Kjeldahl Nitrogen 
Heterotrophic Plate Count 
Total Organic Carbon 

Cation Exchange Capacity 

USEPA 365.4 
USEPA 352.1 
USEPA 35 1.2 
SM 9215B 
USEPA 
415.1/9060 
USEPA 9081 
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Media Media 

Table 4-2 Table 4-2 
Remedial Design Parameters Remedial Design Parameters 

Parameter Parameter Method Method 

Notes: 
ASTM - 
SM - 

American Society for Testing and Materials 
Standard Methods 

Overview of Resonant Sonic Theory 

The drilling method consists of mechanically induced vibrations generated through a drill head 

containing two steel rollers, which rotate in eccentric orbits within a housing, creating equal 

centrifugal forces. The combined centrifugal forces create a vertical force that is transmitted into 

the steel-drill pipe and effectively transferred through the pipe to the bottom cutting edge of the 

pipe. A series of high-frequency, sinusoidal, wave vibrations are induced in the steel drill pipe 

at a rate proportional to its ability to accept and reflect each wave, or at its resonance frequency. 

With the pipe in resonance, the energy stored in the pipe greatly exceeds the energy being 

dissipated on the medium being drilled and the maximum strain is imparted to the ends of the steel 

pipe, and in turn, to the medium being drilled. The steel drill pipe behaves like a spring, 

expanding and contracting as the vibrations are imparted through the sonic head, creating a cutting 

action at the bit face and allowing a continuous core of the formation to move into the core barrel. 
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Refer to The Resonant Sonic Drilling Method: An Innovative Technology for Environmental 

Restoration Programs by Jeffrey Barrow (1994), for a detailed discussion of this drilling method. 

Sample Collection with Rotasonic 

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

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

barrel is, first vibrated to the desired sample depth, capturing sample material into the barrel. The 

outer 6-inch casing is then vibrated around and to the inner barrel’s sample depth, displacing the 

1 -inch soil annulus between the core barrel and casing into the formation. The outer casing serves 

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

“slough, ” and prevents potential communication of shallower zones with deeper zones by 

continuously casing the borehole as it advances. After the outer casing is advanced, the inner core 

barrel is retrieved to the surface, leaving the outer casing in place, and the sample is vibrated out 

of the core barrel into a plastic sleeve. A cleaned decontaminated core barrel replaces the 

previously collected core barrel and the process is repeated until the desired sample depth is 

reached, Typically, lo-foot sections of core were collected at a time and samples were extruded 

in 3- to 4-foot lengths. 

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

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

outer casing was vibrated down to flush soil from the annular space. Soil in the annular space was 

either circulated to the surface with the water and emptied into a tub or displaced into the borehole 

wall. 

4.3 Soil Investigation 

Soil above the first encountered water was initially assessed by collecting 18 surface and 

subsurface samples, excluding QA/QC samples. The samples were collected from seven boring 
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locations (05SBOl through OSSB07) surrounding the site, as shown in Figure 4-l. No soil 

samples were collected from borings 05SB05,05SBO4A, and 05SBO4B, due to their proximity to 

other sampled borings. 

4.3.1 Sample Collection - Soil 

A sampling team of two field geologists was responsible for logging and processing the necessary 

samples to be field screened and submitted to the analytical laboratory. During the initial RF1 soil 

boring/monitoring well phase, soil samples were collected continuously from the land surface to 

the water table, using the previously described rotasonic drilling methods and processed as 

described in Section 4.5. Some surface and shallow subsurface soil samples were collected with 

hand augers and processed as described in Section 4.5. At least three soil samples were collected 

from the following depth intervals at each boring: 0 to 1 foot bls, the soil-water interface, and 

an intermediate interval between the surface and the first encountered groundwater. Selection of 

the intermediate sample was based on results of headspace analysis as described below, or the 

professional judgment of the field geologist. 

Soil Screening 

Soil samples were screened by typical headspace analyses for VOCs using an HNu 

(Model GP 101, with an 11.7 eV lamp) photoionization detector (PID). The procedure was as 

follows: 

. Several subsamples were collected from each soil core section and placed into a l-quart 

resealable plastic bag. A typical core section was 4 to 5 feet long. 

. The sample was allowed to equilibrate for several minutes so any VOC vapors from the 

soil could collect in the resealable bag’s headspace. 
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0 The PID probe was then inserted into the bag’s headspace and any VOC vapors were 

measured. The measurement was recorded on the soil boring log. 

a Additional soil samples were collected for laboratory analysis if headspace measurements 

or visible evidence suggested possible contamination. 

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

Section 4.5. All soil samples collected during this initial RF1 phase were analyzed for full scan 

analysis (FSA) and classified in the field by an EnSafe or USGS geologist. Classifications were 

recorded on individual boring logs along with data such as measured PID concentrations, soil 

types, depth interval of samples submitted for analysis, and other relevant field information. 

Hand augers were used to collect the dioxin from surface soil outside the concrete-lined 

fire extinguisher pits in September 1995. Soil sampling during the VCA and removal of 

SWMU 5 ’ s USTs and oil-water separator are outlined in the earlier submitted reports 

(EnSafe, January 8, 1998; EnSafe, May 26, 1998). 

4.3.2 DPT Investigation - Soil 

The second DPT sampling phase was conducted in June 1998. The objective of this final RF1 soil 

sampling phase was to identify a possible source of chlorinated solvents in shallow soil and 

groundwater near the southeast corner of the site. During groundwater sampling of the loess and 

fluvial deposits groundwater, a soil sample was collected from one location (005SGBOl shown 

on Figure 4-l) from a depth of 10 feet bls and submitted to Savannah Laboratory for VOC 

analysis. 
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4.3.3 Design Parameters - Soil 

Soil samples were collected during the RF1 to obtain data for possible remedial design, modeling, 

and/or migration studies. One Shelby tube loess sample was collected from the 1% to 20-foot bls 

interval at soil boring 05SB06 to determine selected soil properties and the potential for 

contaminant migration near the depth of the uppermost water-bearing zone. The Shelby tube was 

retrieved, capped, labeled, and submitted to Tri-State Testing for analysis of the parameters listed 

in Table 4-2. A composite soil sample collected from boring 05SB03 from the 15- to 20-foot bls 

interval was submitted to National Environmental Testing (NET) for analysis of the chemical 

parameters previously listed in Table 4-2. 

4.3.4 Stratigraphic Profiling - Geophysical Logging 

The stratigraphy at SWMU 5 was characterized through physical description of continuous soil 

cores recovered while advancing soil borings 05SB02 through 05SB07 and from piezocone 

sounding plots generated during the DET survey. Supplemental lithologic information was 

gathered through geophysically logging monitoring well 05MWO5LF, screened from 55.5 to 

65.5 feet bls. The geophysical log is provided in Appendix D. Natural-gamma and electrical- 

induction tools were used to generate subsurface logs, which were then used with the lithologic 

descriptions to determine subsurface contacts and to refine the conceptual geologic-hydrogeologic 

model for NSA Mid-South (Section 2.12 of the Comprehensive RFI Work Plan). 

4.4 Groundwater Investigation 

The SWMU 5 groundwater investigation focused on two water-bearing zones: 

a Loess groundwater - Groundwater in the uppermost zone of saturation is considered the 

most likely to contain contamination associated with the AFFTF because of its shallow 

depth (12 to 15 feet bls typically). 
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0 Fluvial deposits groundwater - This preferential zone of groundwater flow in 

Shelby County is a potential route for contaminant transport. 

Eleven new monitoring wells were installed as part of this RF1 - complementing the existing 

11 UST monitoring wells (FFMW-1 through FFMW-11). Three of the RF1 monitoring wells 

(05MW03S, 05MW06S, 05MWO7S) were screened from approximately 8 to 18 feet bls in the 

loess . Four RF1 monitoring wells (OSMWOlUF through 05MWO4UF) were screened at the 

40-50-foot bls interval in the upper part of the fluvial deposits, and two RF1 monitoring wells 

(05MW05LF and 05GO8LF) were screened at the base of the fluvial deposits between 55 and 

65 feet bls. Monitoring well locations are shown in Figure 4-2. 

Two experimental upper fluvial deposits monitoring wells (OSMWO4AUF and OSMWO4BUF) 

were paired with monitoring well 05MWO4UF near the southeast comer of the site. These 

monitoring wells were constructed using the rotasonic drilling method in two ways: (1) a pushed 

surface casing, as opposed to conventional installation with a mud-rotary drill, and (2) no surface 

casing, relying on the temporary, outer protective casing provided by the rotasonic drilling method 

alone. The objective of installing these two wells was to evaluate the effectiveness of rotasonic 

drilling without the installation of conventional surface casings to safeguard from carrydown of 

contamination - shallow soil and groundwater contamination were identified in the area of the 

experimental wells during the 1992 UST investigation. Monitoring well OSMWO4AUF was 

constructed inside a “pushed” (or sonically driven) permanent surface casing, while monitoring 

well OSMWO4BUF was constructed using the standard rotasonic drilling method without installing 

a permanent surface casing. Section 6.3 compares the analytical results from each well. 

4.4.1 Monitoring Well Construction 

An initial pilot boring was advanced at each proposed fluvial deposits well location by rotasonic 

methods to determine the thickness of the loess and the depth to the top of the fluvial deposits. 
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Soil samples were collected and logged, as described in Section 4.3. For setting permanent 

surface casings, a hydraulic-rotary rig then reamed the pilot hole to within several feet of the top 

of the fluvial deposits with a 12-inch tri-cone bit using only potable water as drilling fluid. 

Mixing potable water with silt and clay in the loess generated and circulated mud during the 

reaming process. After reaching the target depth, which typically was within a transition zone 

between the loess and fluvial deposits, the drill bit and string were removed from the borehole and 

an 8-inch inside diameter (ID) steel casing was lowered into the hole. Centralizers were welded 

on the outside of the surface casing before installation to maintain proper alignment with the 

borehole. Before the steel casing was lowered into the borehole, a polyvinyl chloride (PVC) slip 

cap was installed on the lower end to prevent borehole fluid from entering the casing. The casing 

was lowered into the borehole, grouted in place with a 95 %/5 % mixture of Portland cement and 

powdered bentonite injected through a tremie pipe in the annular space outside the casing. 

Following at least 24 hours of grout curing, rotasonic drilling resumed through the inside of the 

surface casing to the target depth in the fluvial deposits. When the borehole was complete, 

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

were lowered inside the outer rotasonic casing. All monitoring wells were constructed using a 

lo-foot section of O.OlO-inch slotted, 2-inch ID, flush-joint, Schedule 40 PVC screen attached to 

5- and/or lo-foot flush-joint sections of Schedule 40 PVC riser. Well construction proceeded 

through the inside of the outer rotasonic casing by pouring a lo/20 washed silica sand between 

it and the well screen. The 6-inch outer casing then was vibrated out from around the well screen 

after the sand pack was installed to prevent bridging. The sand pack was installed to at least 2 to 

3 feet above the top of the well screen, followed by 2 to 3 feet of bentonite chips. The remaining 

annular space to land surface was pressure-grouted using a high-solids bentonite slurry. 
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Fluvial deposits monitoring wells set within permanent steel 8-inch diameter casings contained 

approximately 3 feet of the well’s protective casing sticking up above land surface as a well 

protector. Loess and those fluvial deposits monitoring wells not set within 8-inch diameter casings 

(OSMWO4BUF and 05MW08LF) were completed at the surface with 4-inch x 4-inch steel 

protective casings set approximately 3 feet above land surface. All stickup protective casings were 

surrounded by four outer protective guard posts set adjacent to a 4-foot x 4-foot x 6-inch concrete 

pad. All monitoring wells were tagged with the well number, completion date, and screened- 

interval depth. Monitoring well completion data are provided in Table 4-3 and well construction 

logs are provided with the boring logs in Appendix E. 

4.4.2 Well Development 

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

loess monitoring wells were developed using bailers. Well development was considered complete 

after conductivity, turbidity, temperature, and pH stabilized (Section 4.5.4 of the Comprehensive 

RFI Work Plan) and from five to 15 well volumes of water were removed. Water-quality 

parameters were measured with a Horiba meter (Model U-10) and recorded in the field logbook 

or on well-development forms. 

Monitoring Well 
Identification 

Loess Wells 

Table 4-3 
Well Completion Data 

Ground Top of Casing Total Screened 
Construction Elevation Elevation Depth Interval 

Date (msl) (ml) (ft btoc) (ft btoc) 
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Table 4-3 
Well Completion Data 

Monitoring Well Construction 
Identification Date 

Ground 
Elevation 

(ml) 

Top of Casing 
Elevation 

(ml) 

Total 
Depth 

(ft btoc) 

Screened 
Interval 
(ft btoc) 

05MWO4UF 2-l l-95 266.67 269.19 52.14 41.64 - 51.64 .: .:. ..’ .,.. :A;. :. 

OSMWO4BUF 2-27-95 266.52 268.71 53.20 42.70 - 52.70 

Lower Fluvial Deposits Wells 

005GO8LF 8-5-98 267.89 270.38 67.85 57.85 - 67.85 

Notes: 
Ins1 - relative to mean sea level 
f-t btoc - feet below top of casing 
All monitoring wells constructed with 2-i& ID, Schedule 40 PVC. 

4.4.3 Groundwater Sampling 

Most SWMU 5 monitoring wells were sampled six times; initially following the installation of the 

RF1 monitoring wells and five subsequent times as part of the Assembly A long-term groundwater 

monitoring. The dates for each sampling event, the number of wells sampled, and their 

corresponding analyses are listed in Table 4-4 and discussed in Section 6. Monitoring well 

OQ5GO8LF was sampled once in August 1998 for VOCs due to its late installation (August 1998); 

therefore, it is not included in the sampling events listed below. However, results are discussed 

in Section 6. One loess well (05MWO7S) and one fluvial deposits well (05MW02UF) were also 

initially sampled for the remedial design parameters listed earlier in Table 4-2. 
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Table 4-4 
SWMU 5 - Groundwater Sampling and Analyses Performed 

Initial Event Event 1 Event 2 Event 3 Event 4 Event 5 
March/April 1995 Nov/Dec 1995 April 1996 August 1996 April/May 1997 November 1997 

Screened 
Interval’ Samples Analyses Samples Analyses Samples Analyses Samples Analyses Samples Analyses Samples. Analyses 

.: ., ; ,:,,,, .,;.. ..,...,,, ., . : ,.: . . ., . . . ..A.. . . .:. ::. : . : ; .. ‘. . : . . . . . ,, ::. 
b . ,., ,.:, g ;; ,. ::, .:;,;:: ::ps# ,,: ,~~.Y.~ : ,, -g .,;A :.: :;;j$A. ,:,.I 1:‘:; ;:; irJ$,, :, j:,::: ,:. ‘. :.f&.‘;;;: 1;. .; i;i;:;;::ij ;,;i;ii:;:z;;:;.~$?J@ i’,, ,. ‘, ,I:,. : { ,a .:;, . . . ..: . . . ,. . . . . : .., : ., ,:: ,,,,.., ., ,.,., ., ,, ‘, ,; :;,,;,; :.,pt ‘, ;:fj .jf, 3: ‘: ::‘.:‘., ‘;;. .f ,’ j& 

. . ., 

Upper Fluvial Deposits 6 FSA 6 voc 6 voc 6 voc 6 voc 4 voc 

Notes: 
- 

t - 
Water-bearing zone, formation, or deposit in which the monitoring well is screened. 
Initial sampling following RF1 monitoring well installation was conducted in March and April of 1995. During March, three new RF1 loess wells and one 
existing UST loess well (FFMW-5) were sampled for FSA. In April, five of the existing UST wells were sampled for metals, VOCs, SVOCs, and TPH. 
Samples from these wells were not analyzed for herbicides and pesticides since these analytes were not detected during the 1992 UST investigation. One of 
the nine collected loess groundwater samples represents the same well (FFMW-5) sampled twice, during March and April 1995. 

FSA - Full Scan of Analyses. See Table 4-l for a description of the parameters analyzed in FSA. 
NS - Not sampled during this sampling event. 
N/A - Not applicable. 
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Sampling Procedures 

Monitoring wells were allowed to equilibrate at least 48 hours following well development before 

sample collection. Monitoring wells screened in the fluvial deposits were sampled with dedicated 

Teflon tubing and submersible electric pumps using the low-flow micropurging technique. 

Micropurging techniques are based on the premise that stagnant water in the well casing does not 

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

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

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

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

before sample collection is therefore unnecessary and recent studies have shown that water 

chemistry results from micropurging sampling methods are comparable to traditional sampling 

methods @earl et al., 1994). Additionally, low-flow micropurging reduces purge water and 

decreases sampling time compared to conventional methods. Information on micropurging was 

supplied to members of the BCT in January 1995. Micropurging was approved for use at 

NSA Mid-South by the USEPA Region IV project manager on February 23, 1995 (telephone 

conversation between Lawson Anderson, EnSafe, and David Williams, USEPA). 

During micropurging, groundwater in the screened interval was removed at a rate equivalent to 

its recharge, which ranged from 0.3 to 1.1 gallons per minute (gpm). Depth-to-water was 

measured in each well before purging began and a flow rate was maintained such that drawdown 

stabilized between 0.3 and 0.6 feet below static conditions. Adequate volume was purged from 

each well to ensure that at least two hose volumes were initially removed prior to water-quality 

parameter measurements. Loess monitoring wells were purged and sampled using Teflon bailers. 

Water was considered stable and ready for sampling following three consecutive pH, specific 

conductance, turbidity, and temperature readings within f 0.5 units, f lo%, f lo%, f l”C, 

respectively, and/or following removal of three to five well volumes. 
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The final water quality readings measured during the initial sampling at each well are listed 

in Table 4-5. Water quality readings from subsequent sampling events are provided in the 

Assembly A Groundwater Monitoring Report (EnSafe, May 30, 1997) and its addendums for 

Event 4 (EnSafe, January 26, 1998) and Event 5 (EnSafe, March 20, 1998). Taking precautions 

to minimize water disturbance, field personnel filled sample containers for VOC analysis first, 

then SVOC containers, and finally, the remaining sample containers. An equipment rinsate blank 

collected from the pump at the conclusion of sampling activities was submitted to the laboratory 

for FSA to ensure adequate decontamination following each sampling event. Weather conditions, 

initial water levels, purging and sampling times, purge volumes, and water quality parameters 

were recorded in the field logbook or the groundwater sampling forms. 

Table 4-S 
Well Purge Data (Initial Sampling Event) 

Well ID 

Loess Wells 

pH (Su) 
Specific Conductance 

(mS/cm) Q 25°C Temperature (“C) Turbidity (NT&) 

:. .. . . . 

05MW06S 6.38 0.700 14.2 > 999* 

OSMWWS 

Loess Wells 

FFMW..s” :. ;;:$;2fj:. .: *.615 : :. : ..:.;;.:.;::;.: 3.. :. . . . . 
. . . .::;:: ,,:... “.. f j.:, 

FFMW-4 6.96 0.860 15.9 NR* 
: . j : j .: :. j : : 

FFMW-5 : ;i:: ‘;..iJ2. 0.566 

FFMW-6 7.08 0.725 16.9 NR* 

FFMW-9 7.15 0.589 15.1 NR* 
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Table 4-5 
Well Purge Data (Initial Sampling Event) 

Well ID PH (Sv) 
Specific Conductance 

(mS/cm) @ 25°C Temperature (“C) Turbidity (NTUs) 

Fluvial Deposits Wells 

05MW02UF 6.18 0.536 17.6 14 

OSMWO4UF 6.12 0.2&4 17.5 10 

OSMWO4BUF 5.97 0.299 17.4 9 

Notes: 
su - Standard unit 
mS/cm - milliSiemens per centimeter 
“C - degrees Celsius 
NTUs - Nephelometric Turbidity Units 
MF - Malfunctioning turbidity meter 
NR - Not recorded due to instrument error 
b - Sampled March and April 1995 

4.5 Sampling Protocols 

Sampling was conducted in accordance with the approved Comprehensive RFI Work Plan and the 

Assembly A Site Investigation Plan. Where warranted by field conditions, any deviations from 

the approved procedures were appropriately documented in the site logbook or on the groundwater 

sampling form. 

Sample handling was minimized. When material was being transferred from the sampling device 

to containers, the operation was conducted expediently and in as clean an environment as possible. 

Plastic sheeting was placed over the sampling area and field personnel donned new gloves between 

each sample. Empty containers were kept packaged until use, at which time they were 
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immediately chilled and placed in a cooler. VOC soil samples were containerized first from the 

unhomogenized sample to minimize volatilization. 

4.51 QA/QC Samples 

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

l Sampling and analytical processes 

. Quality of equipment decontamination 

. Quality of source waters and materials 

l Sample exposure to ambient contamination during handling 

0 Level of laboratory precision 

QA/QC samples were analyzed for the same contaminant assessment constituents as the 

environmental samples. The following field QA/QC samples were collected in accordance with 

the work plans: 

l Duplicate samples: 10% of soil and groundwater samples. 

l Equipment rinsafe: one per week during sampling activities. 

. Material blanks: one for each well-construction material. 

a Field blanks: one per sampling event (week) per source of water. 

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

. Trip blanks: submitted with each cooler containing VOC samples. 

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

USEPA Standard Operating Procedures/Quality Assurance Manuals (USEPA, 1991 and 1996a) 

procedures. In the field, each sample was labeled with the sample identification, analysis 

requested, and the time and date of collection. A custody seal listing the sample identification, 
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date, and sampler’s name was placed over each container’s lid, and the sample was immediately 

placed in a cooler. 

4.5.2 Sample Processing 

Samples were individually bubble-wrapped, secured in resealable plastic bags, and packed inside 

sturdy coolers on ice in resealable plastic bags. Samples were typically shipped to the laboratory 

overnight on the day of collection. Samples were arranged in the iced coolers to maintain uniform 

and appropriate preservation temperatures during shipment. A temperature blank (40-milliliter 

volatile organic analysis container filled with tap water) was placed in each cooler. Once the 

cooler arrived at the laboratory and was opened, the temperature blank was measured to verify 

adequate preservation during shipment. Trip blanks were placed in coolers containing samples 

for VOC analysis. Cooler lids were secured with packing tape and sealed with signed custody 

seals. Packaged samples were shipped overnight via priority service for next morning delivery. 

The laboratory was notified how many samples would be submitted the day of shipment. The 

laboratory contacted EnSafe personnel the following day acknowledging receipt and condition of 

samples. All sample shipments were reported to have arrived at the laboratory in good condition 

and at appropriate temperatures. 

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

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

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

was completed for each batch of samples, itemizing sample numbers, containers, preservatives, 

analyses requested, date and time of sample collection, and the FedEx airbill shipment number. 

Custody forms were sealed in each cooler for shipment. Custody transfers were recorded by 

signature, date and time of relinquishment, and receipt of custody by the parties involved. 
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Sample Labeling 

All samples collected in the field were labeled with a lo-digit alphanumeric code that identified 

the site, sample type, sample location, sample depth, and QA sample type (as appropriate). The 

first three digits identified the site location (SWMU 05 = 005). The fourth digit identified the 

sample matrix (soil = S, groundwater = G). The matrix codes and analytical data are listed in 

Appendix F. The fifth through eighth digits represent the station location (boring 12 = 0012). 

The final two digits represent the deepest point of a soil sample interval (18 to 20 feet = 20) or 

the formation in which the well is screened (S = shallow [loess], UF = upper fluvial deposits, 

and LF = lower fluvial deposits). 

ExampZes 

005S000128 

005GMWOlUF 

SWMU 05, soil, boring 001, at the 26- to 28-foot depth 

SWMU 05, groundwater, well MWOl, screened in upper fluvial deposits 

4.6 Data Validation 

NSA Mid-South Assembly A data were validated either by EnSafe or one of the 

following subcontractors: CKY Environmental Services Inc., of Torrance, California; 

Validata Chemical Services of Norcross, Georgia; or Heartland Environmental Services Inc. of 

St. Peters, Missouri. Data were validated in accordance with USEPA Contract Laboratory 

Program National Functional Guidelines for Organic and Inorganic Data Review 

(USEPA, 1994a). The data validation fmdings for all Assembly A SWMUs are presented in 

either Data Validation Report - Assembty A - Naval Air Station Memphis (E/A&H, 1995), 

Data Validation Repon - Assembty A - Naval Support Activity Memphis (E/A&H, 1996), or 

Appendix F, which includes the most recent validation report for data generated during the RFI. 
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4.7 Decontamination and Investigation-Derived Waste 

4.7.1 Decontamination 

Field equipment was decontaminated in accordance with guidelines set forth in the Comprehensive 

RF1 Work Plan. All downhole equipment was decontaminated before and after use at the central 

decontamination pad (N-7 aircraft wash rack). Decontamination procedures consisted of: 

0 High-pressure water or manual soap/water wash 

. Rinse with potable water 

0 Rinse with deionized, organic-free water 

0 Rinse twice with pesticide-grade isopropyl alcohol 

0 Air dry or second rinse with deionized, organic-free water 

0 Wrap with aluminum foil or plastic 

Field personnel donned disposable latex gloves before handling decontaminated sampling 

equipment. Rinse water generated from decontamination activities was stored in a 2,000-gallon 

tank at the decontamination pad and discharged to the sanitary sewer after a VOC scan showed 

no detectable contamination and approval was received from the City of Millington wastewater 

consultant, Fisher & Arnold Inc. 

4.7.2 Investigation-Derived Waste 

Drilling mud, soil, and groundwater were stored in 55-gallon drums and labeled. The following 

information was recorded on the drum-tracking form: contents, date filled, boring/well 

identification, and a unique tracking code. Drums were loaded on pallets and staged in a fenced, 

paved area near the permitted hazardous-waste storage facility, Building N-1694. The drilling 

mud and soil have been characterized as nonhazardous and spread near the Defense Reutilization 

and Marketing Office facility on the NSA Mid-South Southside. Purge and development water 

were staged at the decontamination pad pending receipt of VOC analytical data. Once the data 
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were received and approval was received from the City of Millington wastewater consultant, the 

wastewater was discharged through an oil-water separator to the sanitary sewer. 

4.8 Ancillary Data Collection 

Aquifer Characteristics 

The groundwater flow velocity (and thus a conservative estimate of contaminant migration) was 

evaluated through a specific-capacity test conducted on fluvial deposits monitoring 

well 05MWOlUF, in accordance with Section 4.9.4.1 of the Comprehensive RFI Work Plan. A 

well’s specific capacity is the ratio of yield per foot of drawdown, usually expressed as gallons 

per minute per foot of drawdown (gpm/ft). During a specific capacity test, water is withdrawn 

from a well at a known discharge rate for a designated period of time. Drawdown is measured 

until relative stabilization occurs at a constant pumping rate. This test may be continued at a 

higher pumping rate after stabilization (step-drawdown test). Specific capacity is a function of 

the following variables: 

a Well efficiency 

0 The transmissivity of the zone supplying water to the well, which may be less than the 

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

effects) 

. The storage coefficient of the aquifer 

. The length of the pumping period 

0 The effective radius of the well 

0 The pumping rate 
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The relationship between specific capacity and transmissivity is based on the Theis equation: 

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

where T is the transmissivity, Q/s is the specific capacity, Q is the pumping rate, s is the 

drawdown, and W(u) is the well function of IL. This equation requires use of consistent units. 

The W(u) is defined as: 

rZS u=- 
4Tt 

where T is defined as above, r is the effective radius of the well, S is the storage coefficient, and 

t is the duration of pumping preceding the specific-capacity duration. Once again, this equation 

requires use of consistent units. 

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

developed by Bradbury and Rothschild (1985). which is based on equations present in 

Lohman (1972). Two assumed variables entered into the specific-capacity program are the storage 

coeffkient and well-loss coefficient. A storage coeffkient of 0.25 was estimated for a confined, 

fine- to medium-grained sand aquifer (Todd, 1980) and a well-loss coefficient of 0.75 was used 

to approximate the well efficiency (of 25 %). The specific capacity data were used to derive T and 

the hydraulic conductivity (K), which are presented in Section 5. 

Borehole Geophysics 

A combination probe, consisting of a natural-gamma ray detector and electrical induction 

equipment, was used to measure the natural gamma-ray emission and electrical parameters 

associated with strata penetrated by monitoring well 05MWO5LF. This monitoring well was 
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selected because of the absence of a steel surface casing below 44 feet and because it is the 

deepest monitoring well onsite. Electric logs presented in Section 5 support the site geology 

discussion. 

The logging probe was approximately 5.5 feet long and designed to be run in 2-inch PVC-cased 

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

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

inside the logging truck. 

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

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

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

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

of the riser before lowering it to the bottom of the well. At the bottom, the temperature of the 

probe was again allowed to equilibrate. As the probe was ascending, data were recorded at 

0. l-foot intervals by digital computer. When the probe reached the surface, it was detached from 

the cable and stored for transport to the decontamination center. Before the logging unit left the 

monitoring well, a paper copy of the data was generated to check instrument function. QC was 

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

4.9 Applicable Screening Levels 

The RF1 at SWMU 5 was directed at two different media, with two separate intervals for 

each medium. Soil samples consisted of both surface soil (0 to 1 foot bls) and subsurface soil 

(> 1 foot bls), while groundwater samples consisted of both the loess and fluvial deposits. The 

screening levels for each media type and interval consisted of both regulatory action levels and 

risk-based screening levels. Table 4-6 outlines the screening levels applied to each media type and 

interval. 
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Table 44 
Applicable Regulatory Screening Levels 

Media Regulatory Screening Levels Risk-Based Screening Levels 

snrfuce soif @I foot) ; :. +rDEc li&~pl&f~ &lzl&&on tief:$x&J ‘,I I j :. $&&i&al %&&&ls#&l RBCS 
. . . . .g& 

: ::. ,: :j: . . . . . :.. 
Subsurface Soil (> 1 foot) TDEC SSRL SSL 

Fluvial Deposits Groundwater TDEC SSRL Tap water RBC 
MCL 

Notes: 
TDEC SSRL - Tennessee Department of Environment and Conservation, Division of Underground 

Storage Tanks. Environmental Assessment Guidelines, August 1996. 
Residential & Industrial RBCs - USEPA Region III risk-based concentrations for both residential and industrial scenarios 

(USEPA, 1998a). 
SSL - USEPA Region III soil screening levels for the protection of groundwater, Soil Screening 

Guidance: Technical Background Documents, (USEPA, 1996b). 
Tap water RBC - USEPA Region III risk-based concentration for tap water (USEPA, 1998a). 
MCL - USEPA maximum contaminant level from Drinking WaterRegu&tiom and Health Advisory 

(USEPA, 1996c). 

As shown in Table 4-6, the primary screening levels goveming the RF1 were the 

USEPA Region III, Risk-Based Concentrations (RBCs) for both surface soil and groundwater 

(USEPA, 1998a), and the USEPA MCLs for groundwater (USEPA, 1996c). The USEPA’s 

Soil Screening Guidance; Technical Background Document (USEPA, 1996b) was also used to 

evaluate the transfer of contaminants from soil to groundwater The identified contaminants in 

each medium have been compared to the applicable RBC to determine the cumulative risk 

associated with each medium, as discussed in the human health risk assessment (Section 7). 

Contaminants identified in both the loess and fluvial deposits groundwater were compared to both 

the risk-based screening levels (i.e., tap water RBC) and the regulatory-based USEPA MCL. 

TPH Regulatory Action Levels 

The petroleum-related constituents detected at SWMU 5 are regulated by TDEC’s Division of 

USTs, which has recently established uniform soil cleanup standards for petroleum releases. 

These regulations apply to both regulated and non-regulated UST sites, as well as non-tank- 
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related sites (Tennessee Senate Bill 2720 [Public Chapter 8641, May 3, 1996). These regulations, 

presented in the TDEC Division of USTs Environmental Assessment Guidelines (TDEC, 1996)) 

have established site-specific cleanup levels for both TPH and benzene in soil based on 

groundwater classification. Tables 4-7 and 4-8 present the criteria used to determine the 

site-specific cleanup standards for soil under these regulations. 

Table 4-7 
TDEC Division of USTs Benzene Soil Cleanup Levels (mg/kg) 

Nondrinking Water 25 50 100 

Notes: 
mglkg - milligrams per kilogram 
cm/set - centimeters per second 

Table 4-g 
TDEC Division of USTs TPH Soil Cleanup Levels (mgkg) 

Soil Permeability > lo4 cm/w lo4 to lo4 cm/sex < lo4 cm/set 

Nondrinking Water 250 500 

Notes: 
mg/kg - 
cmhec - 

milligrams per kilogram 
centimeters per second 

The cleanup levels are based on two variables: soil permeability and groundwater classification. 

Groundwater is classified as a drinking water or a nondrinking water supply, based in part on 

whether naturally occurring metals exceed USEPA drinking water standards. Data collected 

during the SWMU 5 RF1 indicate soil permeabilities in the loess of 1.4 x 10e7 centimeters per 

second (cm/set). Soil borings did not indicate any sand stringers in the loess. Based on samples 

4-29 



Assembly A RCRA Facility Investigation Report 
Aircrafi Fire Fighting Training Facility - SWU 5 
NSA Mid-South - Millington, Tennessee 

- Revision: 3; June 3, 1999 

collected from the loess at SWMU 5, as well as background well data as presented in the 

Technical Memorandum Reference Concentrations (E/A&H, 1996), shallow groundwater at 

SWMU 5 and in background wells exceed certain national primary and secondary drinking water 

standards (Drinking Water Regulations and Health Advisories, USEPA, 1996c), as indicated in 

Table 4-9. 

Table 4-9 
SWMU 5 and Background Wells Loess Groundwater Data vs. USEPA Drinking Water Standards 

(in micrograms per liter) 

Sample ID Date Parameter ReNlts 
Drinking 

Water Standard Standard 

05MW07LS 29-Mar-95 Iron 

Manganese 

2,620 

727 

300 

50 

Secondary 

Secondary 

OBGGO 1 LS02 lo-Nov-95 Antimony 25 6 wmarv 

OBGGO2LS02 9-Nov-95 Antimony 25 6 Emarv 

Thallium 3 2 firnary 
Ofj-~j .: ~~&&& 

htimony 

:.\. : : : ::.,.: .,,. :? ,.,.: {.. ..j:::.,:: ,,: ,:,. :.:.. . . . . . .: ;; :: ,...: 
:; : ..,: ..ZQ. : 

: : 
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:, j j : . . : . . . : ,. . . :..:: ,I\ : .,.,:, <.. ,.::i’,,: : ,: .:,.i(‘.;‘-‘: ..:y:: j : .: :?? .~ . .j: 

‘:‘:~~~~.~.,:: j :“:‘:“~..i.i.,;il~ii.;.-:li-.i:ji.::j,.,II.i.;.:~~:i: .,:, ;- 
: . .., ; .:, :.., ; : :.: ..:-‘: s..:<;. i g: .q: .; : ‘..’ ‘.. . . . 
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: : .:’ :i ;.:: : :;.::y .,.. ..: .;:: ‘? .‘:. .:.q : ,.,.,.: .,.,. .> . . . ,,. :.:; :::;, ,: ::, .: : ‘..,:,‘(.:.: :.,,: ;:: :: .: .:.: .> . . . . . . . . ,. ., : : < ,. ,..,:, .,::, : 
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..j: :.:: ;.:., :.,. ,:.: ; ,y; : . . . . . ~: ..,.: ,. 
OBGGO4LS02 9-Nov-95 Antimony 25 6 primary 

Cadmium 5.4 5 primary 

Chromium 222 100 fimarv 

Nickel 157 100 primary 

Thallium 3 2 Primary 
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Table 4-9 
SWMU 5 and Background Wells Loess Groundwater Data vs. USEPA Drinking Water Standards 

(in micrograms per liter) 

Sample ID Date 

.. .: ‘.. .: ,. 

Parameter Results 
Drhlking 

Water Standard Standard 

OBGGOSLSO2 9-Nov-95 Antimony 25 6 

Based on the information obtained during the SWMU 5 RF1 and data collected from the 

background wells, the applicable TDEC cleanup levels for benzene and TPH in SWMU 5 soil 

would be 100 and 1,000 mg/kg, respectively. 
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5.0 GEOLOGYANDHYDROGEOLOGY 

5.1 Regional Geology and Hydrogeology 

The general hydrogeology of the Memphis area is detailed in Section 2.11 and a conceptual model 

of the hydrogeology at NSA Mid-South is presented in Section 2.12 of the Comprehensive RFZ 

Work Plan. Updated information is available in the Hydrogeology of Post-Wilcox Group 

Stratigraphic Units in the Area of the Naval Air Station Memphis, Near Millington, Tennessee 

(Kingsbury and Carmichael, 1995). Based on new information, the hydrogeology of 

NSA Mid-South is re-summarized below. 

The two stratigraphic units investigated during the RFIs at NSA Mid-South are the loess/alluvial 

deposits of Pleistocene and Holocene age and the underlying fluvial deposits of Pleistocene to 

Pliocene age. The loess - eolian deposits consisting of silt, silty clay, clay, and minor amounts 

of sand - is the principal unit occurring at land surface throughout the NSA Mid-South Northside. 

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

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

thick. Water-bearing zones are present primarily in the upper part of the loess; however, yields 

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

investigations at NSA Mid-South indicate that loess groundwater does not meet many federal 

primary and secondary drinking-water standards. Previous investigations at NSA Mid-South have 

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

conductivities ranging from 10m6 to 10’” cm/set. Although the loess may be considered an aquitard 

based on the relatively low hydraulic conductivities, the shallowest water-bearing zone is present 

within this interval. Groundwater flow in the loess is primarily downward, although locally some 

groundwater in the loess may discharge to nearby streams, drainage ditches, and other surface 

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

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

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

10 to 60 feet thick and represents the most significant component of the surficial aquifer. Many 

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

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

semiconfmed to confined conditions in the fluvial deposits. Typically, a downward vertical 

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

deposits generally coarsen with depth and, typically, the upper portion consists of a mixture of 

very fine sand with varying degrees of silt and clay that becomes increasingly less silty with depth, 

grading into a fine to medium sand near the middle of the unit. Grain sizes typically continue to 

coarsen below this interval, grading into a gravelly sand near the fluvial deposits basal section. 

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

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

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

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

properties of the overlying loess/alluvium and the underlying Jackson-upper Claibome confining 

unit, result in the fluvial deposits being the preferential zone of groundwater flow and the route 

for contaminant transport in NSA Mid-South subsurface. 

5.2 Site-Specific Geology 

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

data and geophysical logging at SWMU 5. The profile shows the local geology from 0 to 

63.7 feet bls, which is the approximate depth to the top of the Cockfield Formation at SWMU 5. 

Boring logs are presented in Appendix E. Geologic cross sections of the site constructed from the 

lithologic information are shown in Figure 5-l. The geophysical log in Appendix D shows the 
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representative gamma-ray geophysical data at monitoring well 05MW05LF. The contact between 

the loess and fluvial deposits (40 feet bls) is apparent in the gamma-ray log as seen by the decrease 

in signal at approximately 19 to 20 feet bls. The loess and fluvial deposits from soil-boring 

information are described below. 

Loesd Alluvium 

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

which ranged from 3 1 to 40 feet bls. The loess consists of a moist yellowish-brown silt changing 

in color at about 15 to 20 feet bls to a gray to medium gray. The observed loess thickness at 

SWMU 5 is approximately 38 feet, which is the typical thickness identified throughout the 

NSA Mid-South Northside (E/A&H, 1994a). 

A Shelby tube sample collected from boring 05SB06 at the 18- to 20-foot depth interval was 

analyzed for vertical hydraulic conductivity per American Society of Testing and Materials 

Method D-5084-90 using a flexiwall permeameter. The results indicated a permeability 

coefficient of 1.4 x lo-’ cm/set. Sieve analysis indicated a lean clay soil type. The soil laboratory 

report is presented in Appendix G. 

Fluvial Deposits 

The upper portion of the fluvial deposits consists of silty sand with alternating layers of clay 

lenses. The amount of gravel increased with depth; likewise, sand grain-size distribution shifts 

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

fluvial deposits base consists of sand with gravel. Gravel content varied from boring to boring. 

Two geologic cross sections presented in Figure 5-l show the lithologic profile of the site. 
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5.3 Site-Specific Hydrogeology 

A specific capacity of 0.75 gpm/ft was calculated for well OSMWOlUF based on drawdown 

measured in the well during purging. Using this specific-capacity value and a fluvial deposits 

aquifer thickness of 25 feet at this location, a hydraulic conductivity (K) was approximated at 

12.17 feet per day #t/day) by the computer program discussed in Section 4.8 (Bradbury and 

Rothschild, 1985). “The aquifer thickness was based on the assumption that the fluvial deposits 

aquifer is confined at the bottom by the relatively less permeable Cockfield Formation and above 

by the loess. The input/output data from the analysis are presented in Appendix H. 

Groundwater level data were collected on March 31, 1995, and on March 3, 1996. These data 

were used to construct maps of the potentiometric surface for the fluvial deposits from each date, 

and the loess for the March 1996 data (no sitewide loess water-level data were collected in 

March 1995). Figures 5-2 and 5-3 show the potentiometric maps for the fluvial deposits for the 

two data sets. Estimated values for the hydraulic gradient in the fluvial deposits were based on 

the potentiometric maps. Data from both the March 1995 and 1996 measurements indicate general 

groundwater movement to the west-northwest (Figures 5-2 and 5-3). The hydraulic gradient for 

the fluvial deposits was estimated for the March 1995 and March 1996 data at 1.6 X 10s3 and 

1.4 X 10m3, respectively. The calculations are shown below. 

Hydraulic Gradient Calculations 

March 31,199s Dafa : .,::::- 

v(05MWO4UF - 05MW02UF) = 256.98 ft - 255.95 fi = 1.6X lo-' 
635 ft 

March 3,1996 Data 

v(05MWO4UF - 05MW02lJF) = 254.84 ft -253.94 ft = 1.4X lo'-' 
635 ft 
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The horizontal groundwater velocity was estimated for the fluvial deposits using the hydraulic 

conductivity and estimated gradients. Velocity for the March 1995 data was estimated at 

0.069 ft/day and the estimate for the March 1996 data was 0.061 ft/day . The calculations are 

shown below. 

Groundwater Velocity 

12.17 ft/dav (1.6 X 10”) = 0.069 ft/day 
0.28 

12.17 ft/dav (1.4 X 10”) = 0.061 ft/day 
0.28 

Horizontal groundwater velocities were calculated using the following derivation of Darcy ‘s law: 

v = Ki/n 

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

An effective porosity of 28% for the fluvial deposits sand and gravel (Heath, 1989) is assumed. 

The vertical gradient between the loess and the fluvial deposits was approximated as 0.32. This 

was calculated by determining the difference in groundwater elevation and dividing by the distance 

(elevation difference) between the top of the fluvial deposits and the middle of a loess wellscreen 

at a selected location. The top of the fluvial deposits was used instead of the middle elevation of 

the fluvial well screen since the groundwater in the fluvial deposits was confined. The positive 

gradient value indicates downward flow, as shown in the calculations below. Wells 05MW03S 
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and 05MW03UF were chosen because both were installed during the RF1 using rotosonic drilling 

techniques. 

Vertical Hydraulic Gradient Calculations 

March,3 ~:i996:i~~i’.I:‘.;I.:~I~~.i $:; ‘... 
1 

: 

v (05MW03S - 05MW03UF) = 261.93 ft - 254.32 ft = 0.32 

Figure 5-4 is a potentiometric map for the loess groundwater zone from data collected on 

March 3, 1996. Flow is indicated to the northwest at the east side of the site, near the former 

UST 1489 location, and to the west-northwest on the west end of site, near the former UST 1508 

location. The indicated groundwater flow directions are similar to those found in the 

1992 UST environmental assessment (E/A&H, 1992). 
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6.0 NATURE AND EXTENT OF CONTAMINATION 

RBCs and soil screening levels (SSLs) were used as assessment reference values for contaminants 

detected in soil, while tap water RBCs and MCLs were used as reference values for contaminants 

detected in groundwater (USEPA Region III Risk-Based Concentration Table [USEPA, 1998a] and 

Drinking Water Regulations and Health Advisories [USEPA, 1996~1). Contaminants detected in 

surface soil samples were compared to residential and industrial RE3C values. This practice is 

consistent with current human risk models which consider contaminants in the 0 to l-foot interval 

(surface soil) to pose the greatest risk to human health. Surface and subsurface soil contaminants 

were also compared to SSLs provided in the USEPA’s Soil Screening Guidance; Technical 

Background Document (USEPA, 1996b). Default SSL values corresponding to a dilution and 

attenuation factor of 1 have been used as very conservative estimates of the cross-media transfer 

of contaminants from soil to groundwater. They are conservative because they assume no dilution 

or attenuation of soil leachate concentrations before reaching groundwater. 

The background criteria used for inorganics and dieldrin are discussed briefly in Section 6.1. 

Section 6.2 summarizes the contaminants detected in soil and whether they exceed their respective 

RBC and/or SSL values. Section 6.3 similarly discusses groundwater. Contaminants exceeding 

their screening criteria are summarized in Section 6.4. These contaminants are further 

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

(Sections 7, 8, and 9). 

6.1 Background Criteria 

Thirteen background locations were established throughout NSA Mid-South, as shown on 

Figure 6-1, to assess ambient soil and groundwater quality conditions. Initially five background 

locations were chosen, then in 1996, eight more locations were selected to gain more data on 

fluvial deposits groundwater. Reference Concentrations (RCs) for inorganics at NSA Mid-South 

were established from samples collected at background locations for two soil intervals - surface 
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and subsurface - and four groundwater intervals - loess, fluvial deposits, alluvial, and 

Upper Cockfield. The surface soil data consist of samples from all 13 locations, while data for 

subsurface soil consist of samples from the original five borings. The number of well locations 

used for the background groundwater data varies by interval: loess groundwater RCs consist of 

data from four wells; alluvial groundwater RCs consist of data from one well; fluvial deposits 

groundwater RCs consist of data from nine wells; and Upper Cockfield groundwater RCs consist 

of data from ttio wells. Calculations and methods used to establish RCs are outlined in the 

Technical Memorandum Reference Concentrations (E/A&H, 1996). 

An RC for dieldrin in surface soil at NSA Mid-South has been established, as outlined in the 

Technical Memorandum Surjbce Soil (0 to I foot) Background Dieldrin Concentrations at 

NSA Memphis (E/A&H, 1997), which is included as Appendix B. The RC for dieldrin will be 

used for screening purposes in preparing the site-specific human health risk assessment. Section 7 

discusses preparation of the risk assessment. 

6.2 Soil Analytical Results 

The soil data presented in this section include the following: (1) metals, VOC, SVOC, and 

pesticide/PCB data from the 1992 UST investigation, (2) FSA data collected during the RF1 soil 

boring/well installation phase, and (3) VOC data from the second DPT investigation in June 1998. 

Data not presented in this section, but evaluated in the risk assessment, include the 1992 IM 

investigation (USGS Technical Memorandum, 1992) and benzene, toluene, and xylenes (BTX) soil 

data collected during the 1992 UST investigation (E/A&H, 1992). Reports from these 

investigations have been previously submitted; relevant data from each report are in Appendix A. 
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Table 6-1 lists the number of surface and subsurface soil samples collected during the RF1 and 

UST investigation and the analyses performed. This soil data are presented in summary detection 

tables for each contaminant group; these tables were generated from the analytical data in 

Appendix A (1992 UST data) and Appendix F (RFI). Where warranted, figures have been 

prepared for the contaminant groups illustrating exceedances of RBCs in surface soil and SSLs 

for contaminant transfer from soil to groundwater. Soil samples collected during the 1992 UST 

investigation that were analyzed for RF1 parameters are presented in this section, while petroleum 

related parameters (i.e., BTEX or TPH-GRO) from the 1992 UST investigation are included in 

Appendix A and are not presented in this section. 

Table 6-l 
Soil Sample Analyses from RFI and l!W2 UST Investigation Presented in Report 

Surface/Subsurface 

Investigation svocs TPH Metals Cyanide Pest. & PCBs Op. Pest. Dioxin 

RF1 6113 6112 6112 6112 6112 6112 6112 5/O 

As discussed in Section 3, three soil removals’ have taken place since implementation of the 

SWMU 5 RF1 which resulted in removal of several sample locations, specifically soil from UST 

borings B-08, B-12, B-15, and FFMWOS. Even though data from these areas are presented below, 

removal of soil and contaminants in those areas warrants the exclusion of these samples from the 

human health risk assessment (Section 7). 

‘Includes removal of the oil-water separator (EnSafe, January 28, 1998), USTs 1490 and 1491 (EnSafe, July 28, 
1998). and the VCA associated with the concrete-lined fire-extinguisher pits and Mat 305 (EnSafe, May 26, 1998). 
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Volatile Organic Compounds 

VOCs detected in surface soil were limited to a sample collected near the former concrete-lined 

fire extinguisher pits during the 1992 UST investigation. Surface soil from boring B-15 contained 

benzene and methylene chloride at concentrations exceeding the residential RBCs and SSLs. 

Measured VOC concentrations in surface soil and screening values are listed in Table 6-2. Soil 

was removed from this area in November 1997 during the VCA. 

VOCs detected in subsurface soil are listed in Table 6-3 and include primarily petroleum 

constituents (BTEX) that were identified during the 1992 UST investigation. BTEX 

concentrations above the SSLs were identified in five UST samples that were placed near the 

former USTs and fire Mat 305. As designated in the table, two of these sample locations have 

been removed. Methylene chloride was also detected in seven samples at concentrations ranging 

between 1.1 pg/kg and 690 yglkg, above its 1 pug/kg SSL. The RF1 identified VOCs in 

subsurface soil above the SSL in the sample collected at the southeast corner of the site using DPT 

methods (location 005SGBOl at a depth of 9 to 10 feet). There concentrations of methylene -mm 

chloride, TCE, PCE, and 1,2-dichloropropane were detected above the SSLs. 

Table 6-2 
VOCs in Surface Soil - 1992 UST Investigation Hits Only @g/kg) 

Compound B-15-2 l RBC Res. RBC Ind. SSLS 
. . .A\. . . . . . . . . . . ,. ,. ,. .,.,, . . . . . . . . : . .., : :. .: I:~~~~~~~i.~~:~~~~~.~~:~~~~~~:~~-~~~~.~~~~;’!~~~~~..li~~.~::i’:~:i.i:‘.i’;+ ‘+&&(jQo:i;,;: ;“;:;..: : . . : ; : ..,., :,.;>,,>,..: ..: :...: i : :. ,,: j, ~: : . : ., ,. .(,, :, ,. ,.,> : : : ,:‘“‘:-i:~~~:bo~:-~,I..I-i-;i--~ :,..,~;,:.~&g~;~~~~ ‘.“‘jj 

:.: :.::-..<<<.::.:.. : ;:..:.i’: ..,, :..:.;::::...~:.‘::-i’::..:.:,: ::;,.,~.:::~,.:.:.: : ..,:: :... :. ; ,..: x,: :( j, ..: y: .: if,. : ’ .,; : ;.: . : : : : ‘. 

Benzene 110 22 200 2 

Notes: 
The bottom of the sample interval is denoted by the last two digits of the sample identification. 
RBC - Residential and industrial risk-based concentrations (USEPA, 1998a). 
SSL - Soil screening levels protective of groundwater from the Soil Screening Guidance; Technical Background 

Document (USEPA, 1996b). 
J - Reported concentration is an estimated value. 
- - Analyte was below the method detection limit. 
Bold - Exceedance of residential RBC. 
Italics - Exceedance of SSL. 
* Soil at sample location removed during either VCA or tank closure. 
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Table 6-3 
VOCs in Subsurface Soil - SWMU S 

Detections Only bg/kg) 

Compound 

RF1 Soil Boring/Sample I.D. 

05SBO41 05SBO41 DFT 
005Sooo4-o5 005SOOo4-10 OOSSGBOl-10 B-08-04* B-08-10’ B-09-04 

UST Samples 

FFMW- FFMW- FFMW- FFMW- FFMW- FFhlW- 
02-06 OS-08 06-06 08-04* 08-14’ 11-4 SSLS 

2-Butanone (MEK) 20J - 14 J - - - - - - NA 

Benzene - - 1.7 J 140 4,800 DJ - 35 2,500 - 6,500 2 

Xylenes - - 18 1,700 5,~ 1,500 97,ooa - 5,100 D 21,ooo - 75,ooa 9,0(K) 

Trichloroethylene - 3.4 J - - - - - - - 3 

1.2-Dichloropropane 

2-Hexanone - 5.6 J - - - - - NA 

Notes: 
The depth of the sample interval varied; however, the bottom of the interval is noted by the last two digits of the sample identification. 
SSL - Soil screening levels protective of groundwater from the Soil Screening Guidance; Technical Background Documetu (USEPA, 1996b). 

J - Reponed concentration is an estimated value. 
- - Analyte was below the method detection limit. 
Bold - Exceedance of SSL. 
* Soil at sample location removed during either VCA or tank closure. 
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Semivolatile Organic Compounds 

SVOCs detected in surface and subsurface soil are listed in Tables 6-4 and 6-5. Sample locations 

and total SVOCs detected in surface soil are shown on Figure 6-2. All surface soil contaminant 

concentrations were less than their RBCs, except for benzo(a)pyrene, which exceeded its 

residential RBC of 87 ,qlkg in one surface soil sample at RF1 boring 05SB07. This sample 

contained a concentration of 150 pug/kg. Benzo(a)anthracene was also detected above its SSL in 

this sample. Naphthalene and 2-methylnaphthalene also exceeded their SSLs in two subsurface 

samples collected during the UST investigation near former USTs 1489, 1490, and 1491 and the 

former concrete-lined fire extinguisher pits (borings FFMW-11 and B-15 on Figure 3-3). 

Pesticides/PCBs 

Chlorinated pesticides were absent in the two subsurface soil samples collected during the UST 

investigation; however, they were detected in all surface soil and three subsurface soil samples 

collected from the six RF1 borings. All chlorinated pesticide surface soil concentrations were less 

than their respective RBCs, except for dieldrin, which was detected at concentrations exceeding 

its residential RBC (40 pg/kg) at three boring locations. However, dieldrin concentrations were 

below the 262 pglkg RC established for surface soil at NSA Mid-South (see Appendix B), except 

for surface soil from soil boring 05SBO4 which contained 290 @g/kg. 

Also, dieldrin concentrations in all surface and subsurface soil samples exceeded its SSL of 

0.2 pug/kg. Dieldrin was not detected in SWMU 5 groundwater (Section 6.3), indicating it is not 

leaching from soil. Pesticides detected in surface and subsurface soil are presented in Tables 6-6 

and 6-7; total pesticides in surface soil are shown on Figure 6-3. No organophosphorus pesticides 

were detected in any soil samples collected during the RFI. 

PCB Aroclor-1260 was detected in three surface soil samples, but all concentrations were below 

its 320 pglkg residential RBC. No SSLs are available for Aroclor-1260. 
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Table 6-6 
Pesticides/PCBs in Surface Soil - SWMU 5 

Detections Only &g/kg) 

Soil Boring Identificationhmple Identification 

Endrill - 610,WO 23,000 50 

Table 6-7 
Pesticides/PCBs in Subsurface Soil - SWMU 5 

Detections Only bg/kg) 

Soil Boring Identification/Sample Identification 

Compound 05SBO3/005SOOO3-07 05SBO4/005SOOO4-05 05SBO6/005SOOO6-07 SSL 
. . . . . . . .,.,.,...... ,/,., :...:::,.,:, ,,::.: .;..:.:;.: .,: ,.:,. .,.::,;:.:,:...: ::.::,,.; ;,. y... . . . . ..; ,: ,.,. :, ,” : ,. :, ., ., : . . . . .,. .., .,, . . . . .> . . . . . 

.:;l’.~~~~~::xI;I’:.~il,:.I::I:‘i:, ,:i:i:::;;. ,,j ,,,,,:, $l:,,/~L:yi::y ,..: : ..+j; ,. : ,:., ,, ,: .,.. :.;: :.,::,::.::j:::,:, :,~y::;: :‘;:,:~:I:.::.,::-lr’.:‘:~::‘::~,’~”,~~ j:;:j;::i,‘, ,.jj.:.;:j j :: ,,.; ,.:. y,:, y::.; ,:, 8-J J:. ‘,., :,j;y, : ‘yz-’ :.:: ,: ,: ..,, ‘. ,:::;:;:; 
. .., 

‘.‘: ,’ : 
. ..:.. .,, I...: :....... ‘..I>: ,.,. . . . . . . . . . . . . .,.,.,,,..,,.,,: ,,.. .,, : ,. :. . . . . . . . . .., . . ., . . . . . . . . ,, ,,j,oj D.. .; .,o,i’.’ :‘:, 

Noies (Tables 6-6 and 6-7): 
The depth of the sample interval varied; however, the bottom of the interval is denoted by the last two digrts of the sample identtfication. 
RBC - Residential and industrial risk-based concentrations (USEPA, 1998a). 
SSL - Soil screening levels protective of groundwater from the Soil Screening Guiabnce: Technical Background Documetu (USEPA, 1996b). 
J - Reported concentration is an estimated value. 
D - Dilution required. 
- - Dash indicates analyte was below the method detection limit. 
NA - Not available. 
Bold - Exceedance of residential RBC. 
Italic - ExceeJance of SSL. 
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Herbicides 

Two chlorinated herbicide compounds were detected in soil. MCPA was detected at 19,000 pg/kg 

in surface soil at boring 05SBOl and in the subsurface at 4,500 ,uglkg at the &foot depth of 

boring 05SB02. The concentration of MCPA in surface soil was less than the 39,000 yglkg 

residential RBC. The herbicide 2,4,5-T was detected at 4.4 pug/kg at the g-foot depth of 

boring 05SB02. No SSLs are available for MCPA or 2,4,5-T. 

Total Petroleum Hydrocarbons 

The only TPH detection during the RF1 was 280 mg/kg at the 5-foot depth of boring 05SB04, 

which is below the 1,000 mg/kg TDEC cleanup level for TPH in soil. No RBCs or SSLs have 

been established for TPH. 

Metals and Cyanide 

Table 6-8 lists the metals detected in surface soil and Tables 6-9 and 6-10 list those detected in 

subsurface soil during the RF1 and UST investigation. No metals in surface soil exceeded their 
mm 

RCs and RBCs. The following metals exceeded their RCs and SSLs in the number of surface and 

subsurface soil samples indicated: 

Metal Surface Subsurface 
Barium 1 3 
Cadmium 6 4 
Chromium 0 1 
Nickel 0 18 
Selenium 3 0 

Nickel was not detected in the background samples used to establish the subsurface soil RCs. 

Cobalt and lead exceeded their RCs in one subsurface soil sample each and lead exceeded its RC 

in one surface soil sample; SSLs are not available for either metal. Tin was detected in 

two surface and six subsurface soil samples. Tin was not detected in the background samples nor 

does tin have an SSL. Cyanide was not detected in SWMU 5 soil samples collected during the 

RFI. 
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Table 6-8 
Metals in Surface Soil - SWMU 5 

Detections Only (mg/kg) 
Soil Boring Identification/Sample Identification 

RFI Soil Boring/Sample I.D. UST Investigation 

05SBOll OSSB021 05SB031 05SBO4/ 05SBO6/ 05SB071 
Compound 05SOoO1-01 0sooo2-01 05SOOO3-01 osSooO4-01 osSoOO6-01 05sOOO7-01 B-07-2 B-15-2: RC RBC Res. RBC Ind. SSL 

., . . ,....,. .: ~;. ,,‘, :,w: 
.,.. . . . . .,... ,.. ,.. ,.,..., ,:, ;..,:,.. .,,,,,.:.: ,~( .,,,..,., :.:: ,(.,,,,,,,,,,,,, ‘,‘.‘,.:;::.:.:.:.:.j:.:‘:::.:~ . . ...’ . . . . . . . . . . . . . :..: .,..: .,., ..,., “.” . ..m . . ..:....:. ‘:” ” 

..,;;, :, ‘;,“2,9, ,‘, ,,, ,,,, ,f,S ,‘., ,, ‘. :jq :; Q& ” ,.,’ 3‘8 1 

Barium 93.5 J 55.5 J 164.0 J 261.0 J 192.0 J 181.0 151 183 223.5 51500 1‘lo.ooo 82 

Cadmium 3.2 2.4J 3.0 3.4 3.2 3.0 - 1.5 39 l,ooO 0.4 

Cobalt 13.3 5.5 J 6.5 J 7.6 J 8.1 J 7.5 J 10.6 - 16.0 4,700 120,oLnl NA 

:,@$-&:.:;~~:,.:..;:. “.‘:“, .?+$;I ‘;.. ‘,:,: 1,;:’ ,,., 1.33 1’ .“’ ““14.3 ‘::‘.A::,:‘. ‘f&I,, : :.y’,:, !T! :..,. L . . ” !7.? :,,. :’ ,!T:$:, 24.2 . .:. .:. :::,::::: :‘. ,..... ,: : _:‘:’ . . . ,, .2.2 . . ..I. 3,NQ S2,OOq NA ,,.,., 
,,,, 

Leadb 11.4J 12.0 J 16.7 J 22.8 I 16.9 I 30.7 14.1 10.4 26.0 4ood 1,300” NA 

Nickel 11.3 11.5 14.4 16.1 14.5 17.3 14.4 11.9 20.6 1.600 41.000 7 

Silver 1.2J - - - 1.1 J - - 2.05 390 10,CQO 2 

Tin - - - - 36.4 16.1 ND 47.090 1.2w.w3 NA 

Zinc 46.2 44.3 56.9 75.6 63.5 73.1 7.7 B 5.5 B 98 23,o(Xl 610,0(X) 620 

Notes: 
RC 
RBC 
SSL 

J 

.- NA 

Reference concentrations for surface soil (E/A&H. 1996). 
- Residential and industrial risk-based concentrations (USEPA, 1998a). 

Soil screening levels protective of groundwater from tbe Soil Screening Gudance; Technical Backgrou~rd Lkumeru (USEPA, 1996b). Lead and tin values exceeded RC only; SSLs do not exist for eldler 
metal. 

- Reported concentration is an estimated value. 
- Analyte was below the method detection limit. 
- Not applicable; SSL value does not exist. 

USEPA guidance cites 400 mglkg and 1.300 mg/kg as the residential and industrial soil cleanup concentration for lead (USEPA, 1994h). 
- Exceedance of RC and residential RBC. 

Exceedance of residential RC and SSL. 
Soil at sample location removed during either VCA or tank closure. 
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Table 6-9 
Metals in Subsurface Soil - SWMU 5 RF1 

Detections Only (mg/kg) 
Soil Boring Identification/Sample Identification 

05SBOIl 05SBOll 05SB021 OSSBOtl 05SB03/ OSSBO3/ OSSBO4/ 05SBO41 OSSBO6/ 05SBO6/ 05SB07/ 05SB071 
005soo 005soo OOSSOO 005soo 005soo 005soo 005soo 005soo OOSSOO OOSSOO 005soO OOSSOO 

Compound 0108 0112 0208 0210 0307 0317 0405 0410 0607 0612 0710 0712 RC SSL 

Barium 162 J 123 J 171.0 J 116.0 J 177.0 J 104.0 J 219.0 I 286.0 J 228.0 104.0 375.0 106.0 265.1 82 ,, 
. . . . . . . ,, ,’ 

.e;.j I,. #.U .I : : ? ,.&.. 3. ; 

Cadmium 3.1 2.4 3.7 2.8 2.3 2.7 3.0 3.6 4.0 2.8 8.1 J 2.3 3.2 0.4 
"' 

: 28J 2 

Cobalt 7.3 J 6.1 J 9.4 J 7.4 J 6.2 J 7.8 J 6.1 J 13.6 6.9 J 6.9 J 15.8 6.8 I 14.4 NA .. ,.. ., ““” 
,1&j :,,I: .y: +j.ar’..:‘. :,:.. { ‘.:::.“,q.j ,.,,, .zis:. .:':... 12‘4 '3&S ,N&' 

Lead 10.8 J 6.6 J 11.91 11.7 J 18.2 J 10.7 J 8. J 8.4 J 11.9 10.4 26.4 8.4 19.8 NA 

. ..~~“~~i~..l.:.l~,.,:~::‘:..~. ;,. {@,$j : . . :.‘..1u ::.:,:: ::.::k;d ,::: :’ ,T::: .zi;i.: ,,: : i,1;4. ,,:, ':; .I" .$$ : . ..?SJ 1y.p &,q '; ', ": &gl$ 36,Q is,7 ND- : 7 

Vanadium 25.9 16.0 26.2 19.2 20.1 26.1 24.6 25.9 29.6 29.9 46.5 30. I 43.1 300 
j ,... i...:..: ...\ :,::,: ,.., ,, .’ 
::?&.+ J: g, :;::,::::::j&‘. :‘. 

,. 
‘.;g,,:&;:.‘,:;, ,;, : .:~‘::~~~:~:.j,:l::..:.I~..::,:,..~~1.~ :‘: . . ,. ,; ‘: &,3. 

” “’ ,,, 
‘. ,~:; ‘.. &j :’ ‘, 76.9 63.9 ~+3.& : $4.0 121*0 45.4 109 620, 

Notes: 
The depth of me sample interval varied; however, the bottom of the interval is denoted by the last two digits of the sample identification. 
RC - Reference concentrations for subsurface soil (E/A&H, 1996). 
SSL - Soil screening levels protective of groundwater from me Soil Screening Guidance; Technical Background Documenf (USEPA, 1996b). Lead values exceeded RC only; an SSL does not exist for lead. 
J - Reported value is an estimated concentration. 
NA - Not applicable; SSL value does not exist. 
ND - Not detected. 
Bold - Exceedance of RC and SSL. 
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Table 6-10 
Metals in Subsurface Soil (1992 UST Investigation) - SWMU 5 (mg/kg) 

Detections Only 

Barium 53 173 272 201 173 151 265.1 82 

; ':.3 " 

Vanadium 55.2 72.0 58.2 67.5 72.0 41.9 43.7 300 

,' '.::I..' " :, : .,.. :.::.*' :';. ',:I '. ::. (j&.. :::.:: .::. $$B /. .'. 109 : " " ~620 

Notes: 
Sample depths are 2-foot intervals. The top is noted by the last number of the sample identification. 
RC - Reference concentranons for subsurface soil (E/A&H, 1996). 
SSL - Soil screening levels protective of groundwater from the Soil Screening Guidance; Technical BackgroundDocumenf (USEPA, 1996b). Lead and tin values exceeded RC only; SSLs do not exist for either mctaf 
- - Dash indicates analyte was below the method detection limit. 
B - Above instrument detection limit, but below practical quantitarion limit. 
NA - Not available. 
Bold - Exceedance of RC and SSL. 

-c. 
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Dioxin 

Five surface soil samples were collected on September 27, 1995, from the former concrete-lined 

pits north of Mat 305 and submitted to the laboratory for dioxin analysis. The results were 

adjusted for the 2,3,7,%tetrachlorodibenzodioxin (2,3,7,8-TCDD) toxicity equivalency factor 

(TEF) as described in the Supplemental Guidance tu RAGS: USEPA Region IV, Bulletin 1 

(USEPA, 1994~). The USEPA considers TCDD TEF in surface soil above 1 pgikg to be the 

concentration at which human exposure should be limited (USEPA, 1995a). The TCDD 

TEF-adjusted dioxin concentrations at SWMU 5 were all less than 1 pug/kg. Four of the 

five TCDD TEF concentrations exceeded the residential RBC (0.0043 pg/kg), while no samples 

exceeded the industrial RBC (0.038 pug/kg). SSLs are not available for 2,3,7,8-TCDD. The 

dioxin analytical results and dioxin equivalent concentrations are summarized in Table 6-11. 

Sample locations and dioxin equivalent concentrations in surface soil are shown on Figure 6-4. 

Summary of Soil-to-Groundwater Cross-Media Transfer 

Table 6-12 lists the contaminants exceeding their SSLs and the frequency of exceedances. The 

following metals were identified in surface and subsurface soil at concentrations exceeding their 

SSLs and the background RCs: barium, cadmium, chromium, nickel and selenium. Organics 

exceeding their SSLs include methylene chloride, TCE, PCE, 1,2-dichloropropane, naphthalene, 

2-methylnaphthalene, benzo(a)anthracene, and dieldrin. Sample locations where metals exceeded 

their SSL and RC or where organics exceeded their SSL are shown on Figure 6-5. 

6-20 
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Table 6-11 
Calculation of Dioxin Equivalent Concentrations in Surface Soil - SWMU 5 

Detections Only @g/kg) 

Congeners 005s000101 005sooo201 005sooo301 005s000401 005sooo501 

Reported Concentrations 

123467%HpCDF 0.41 

Total Hepta-Dioxins 4.4 2.7 0.3 0.65 1.3 

Total Hexa-Furans 

Total Tetra-Dioxins 0.12 0.11 

123467%HoCDF 0.0041 0.01 

Total Hepta-Dioxins NA NA NA NA NA NA 

Total Hexa-Furans NA NA 

Total Tetra-Dioxins NA NA NA 

Notes: 
NA - 
TEF - 
DEQ - 
Bold - 

Not applicable 
Toxicity Equivalency Factor 
Dioxin Equivalent Concentration 
Dioxin equivalent concentration exceeds the residential RBC of 0.0043 &kg. The industrial RBC is 
0.038 pg/kg. 
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Table 6-12 
Soil Samples Exceeding both SSLs and RCs (Metals onlv) 

Metal Surface Soil Exceedances Subsurface Soil Exceedances 
g&$ :.:I I:.:... .:. ... .j ::.tii .:.I.. .. : .: : 

J/$3. 

Cadmium 618 4/18 
: : .>. : 

&&&~.;.;::_~~: ..I:: 1. j ..j:.: I;..: ci/g ;:. : ;. 1’/1g..:. ..:: .’ : 

Nickel Of8 18f18 
+&&&&~~~ i;;:y..i’;. ;::I :-:::,./ ;,:;jl. ... .;~,~i,:.l.i:‘:‘.;I.‘i:. : ;. : : .:.:: ,.:: : .:.. 

on&r;;, ;,:i 

vocs Surface Soil Exceedances Subsurface Soil Exceedances 
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Trichloroethylene 

1,2-Dichloropropane Of7 II22 
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: ..:.:.. ..:: ..,, :.:. :.. .:. ,::, .+::::. . : .., :-.:p:: :..> .: .:.::,.: :..: :.:. :..::: j. : >,:,:, ?, ..: .:. :‘:: : . . . . . : : :. : :.: :’ :, .: . . . . ::. .:.::::: :.; <:::yj..:. .:. ..: .> .: .: .::-: .~~~~~~~.~i~.~~~,:~~.:~~.~:.:i’~’:’ii.:~i:.ii:.r’i::;:~~~.~~~.~~.i.i”‘i:~l y”yy 

:, . . . ~, : ,. :..: .,, ., . . . . . . .: : ;.I .:::. ; ., :. .: :, ;. .... :, :, : :‘.;., :. : .,..I : . . . . . . :.. . . : ., . . ;. ..:,: .~:.“~~;r~I :...,. : il’i,:; ,,,:,. ..Z;rt9”‘- :..:.: j,; : :.., j j f.:.:..: : : i ‘. 1 j :$I 

2-Methylnaphthalene O/7 2f19 
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6.3 Groundwater Analytical Results 

Groundwater results are presented for: 

(1) VOC, SVOC, and metal data collected during the 1992 UST investigation (loess 

groundwater only), 

(2) FSA data collected from loess and fluvial deposits wells during the initial RF1 sampling 

event and the first event of long-term monitoring, 

(3) VOC data from the four subsequent long-term monitoring events, 

(4) VOC data from the June 1998 DPT investigation, 

(5) Lead and cadmium data collected from February 1999 resampling of wells 05MWOlUF 

and 05MW02UF, and 

(6) VOC data collected from February 1999 replacement well FFMW08 (the original was 

removed during the VCA). 

Summary tables for organic and inorganic constituents in loess and fluvial deposits groundwater 

samples were generated from the analytical data provided in Appendices A and F. Figures 

depicting the tap water REK and/or MCL exceedances for organics and inorganic constituents 

show maximum concentrations at wells sampled more than one time. Contaminants detected in the 

loess groundwater are presented first, followed by those detected in the fluvial deposits. Risks to 

human health and the environment are similarly based on maximum detections for wells with 

multiple sampling events. Risks are explained in Sections 7 and 8. 
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6.3.1 Loess Groundwater 

Organic Compounds 

The organic compounds detected in loess groundwater during the 1992 UST investigation and the 

RF1 are presented in Tables 6-13 and 6-14. If maximum detections exceeded their tap water REKs 

or MCLs, they are shown on Figure 6-6. Most organic detections in loess groundwater were 

VOCs, with benzene the most prevalent. During the 1992 UST investigation, the highest benzene 

concentration was identified in well FFMW-8 (1,300 yglL), north of former Mat 305 near the 

former fire extinguisher training pits. During the initial RF1 sampling (April 1994), benzene 

concentrations in this well increased to 3,900 kg/L. The MCL and tap water RBC for benzene 

are 5 ,uglL and 0.36 pg/L, respectively. Methylene chloride was also detected in this well at 

31 ,uglL, which exceeds its tap water RBC (4.1 pg/L) and MCL (5 pg/L). The presumed source 

of contamination was the fire extinguisher pits, approximately 60 feet northeast of the well. Well 

FFMW-8 and contaminated soil surrounding it were removed in November 1997 during the 

SWMU 5 VCA. The well was replaced and sampled in February 1999. No benzene or methylene 

chloride were detected in the replacement well. 

Benzene also exceeded its MCL in loess groundwater near the former USTs (Tanks 1489, 

1490, and 1491) that supplied Mat 305. Benzene was detected at 280 pg/L in monitoring 

well FFMW-11 during the 1992 UST investigation. Benzene was also detected in the loess 

groundwater in downgradient well FFMW-9 at a concentration equal to its MCL (5 pg/L). 

Tanks 1490 and 1491 and 1,200 cubic yards of contaminated soil were removed in May 1997. 

Verification of whether the source of the benzene was removed will be evaluated during the CMS 

through additional monitoring. 
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Table 6-13 
SWMU 5 - Organics Detected in Loess Groundwater (1992 UST Investigation) 

Detections Only (pg/L) 

Well ID Constituent RBC’ MCLb 1992 

p).?mi;xiitr~ ..i : : j. : : :. :. ~?&~~~~~e~n~ $@ : i : : j : j : $3 ; 70:: 5f 

FFMW-6 

.. f,2,,j&&&jb,&& :.:: : : +j‘.. 600: .. IJ 
Benzene 0.36 5 25 

Ethylbenzene 1,300 700 9J 

FFMW-I 1 Benzene 0.36 5 280 E 

Toluene 750 l,ooO 1J 

Ethylbenzene 1,300 700 13 

Xylenes 12,000 10,000 83 

Phenol 22,000 DNE 12 

Naphthalene 1,500 DNE 28 

2-Methylnaphthalene 1,500 DNE 21 

Notes: 
- 

t - 
Tap water RBC from risk-based concentration table (USEPA, 1998a). 
MCL from USEPA National Primary Drinking Water Standards (USEPA, 1996~). 

J - Reported concentration is an estimated value. 
E - Concentration exceeded calibration range. 
Bold - Exceeds tap water RBC and/or MCL. 
DNE - Does not exist. 
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Table 6-14 
SWMU 5 - Organics Detected in Loess Groundwater During the RF1 

Detections Only (pg/L) 

1,2-Dichloroethene (total) 55 70 8J 3 J NS 1 J 2.6 J 1.4 J 
Chlorobetuene 35 DNE 2 J - NS - - 

Trichloroethylene 1.6 5 2J 1 J NS - - 0.59 J 

Naled 73 DNE 4.3 - NS NS NS NS 

DPT Data (June 1998) - Detections Only (pg/L) 

005GGB03 Trichloroethylene 1.6 5 1.6 J 
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Table 6-14 
SWMU 5 - Organics Detected in Loess Groundwater During the RF1 

Detections Only &g/L) 

Well ID Constituent RBC’ MCLb Initial’ Event Id Event 2’ Event 3’ Event 4* Event 5” 

FFMW-8 Replacement Well (February 1999) 

Notes: 
- 

“b - 
c - 

d - 

e - 
f - 

g - 

h - 

DNE - 
NS - 
- - 
J - 
Bold - 

Tap water RBC from risk-based concentration table (USEPA, 1998a). 
MCL from USEPA National Primary Drinking Water Standards (USEPA, 1996c). 
Initial sampling event. Loess RFJ monitoring wells (OSMW03S. 05MW06S, and 05MW07S) were sampled in March 1995 following installation; all samples were 
submitted to the laboratory for FSA. Five wells installed as part of the earlier UST investigation (FFMW-4, FFMW-5. FFMW-6, FFMW-8, and FFMW-9) were also 
sampled, but in April 1995. Results from these wells are included in the initial event. 
First long-term monitoring event for Assembly A monitoring wells conducted in November/December 1995. Samples collected from loess wells (05MW03S, FFMW-5, 
05MW06S, and 05MW07S) were submitted for FSA. 
Second long-term monitoring event for Assembly A monitoring wells conducted in April 1996. Loess monitoring wells were not sampled during this event. 
Third long-term monitoring event for Assembly A monitoring wells conducted in August 1996. Loess monitoring wells (FFMW-5, FFMW-8, and FFMW-9) were 
sampled for VOCs only. 
Fourth long-term monitoring event for Assembly A monitoring wells conducted in April and May of 1997. Loess monitoring wells (OSMW03S, FFMW-5,05MWO6S, 
05MW07S, FFMW-8, and FFMW-9) were sampled for VOCs only. 
Fifth long-term monitoring event for Assembly A monitoring wells conducted in November 1997. Loess monitoring wells (05MW03S. FFMW-5, 05MWO6S, 
05MW07S, FFMW-9) were sampled for VOCs only during this event. 
Does not exist. 
Sample not submitted for analysis of this constituent this sampling event. 
Not detected. 
Detected below the method reporting limit; value estimated. 
Exceeds the tap water RBC or MCL. 
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Other VOCs in loess groundwater that exceeded their tap water RBCs included TCE at 2 pg/L in 

upgradient well FFMW-5, near the southeast corner of the SWMU. 1,2-dichlorobenzene, 

1,2-dichloroethene (total), and chlorobenzene were also detected in well FFMW-5; however, the 

concentrations were all below their RBCs and MCLs. A focused DPT investigation near well 

FFMW-5 identified a similarly low TCE concentration (1.6 pg/L at 005GGB03) in one of 

five loess groundwater samples - concentrations that do not indicate a major source area (dense 

non-aqueous phase liquids [DNAPLs]). VOCs exceeding their RBCs or MCLs are shown on 

Figure 6-6. 

SVOCs were detected in two loess monitoring wells during the RF1 groundwater sampling; 

however, concentrations were less than their tap water RBCs and MCLs. The 1992 UST 

investigation identified SVOCs in four wells, but contaminant concentrations were less than their 

tap water RBCs and MCLs. The SVOCs detected in groundwater from each investigation are 

presented in Tables 6-13 and 6-14. 

The only organophosphorus pesticide detected in SWMU 5 loess groundwater was naled. 

Concentrations in three wells ranged from 2.8 yglL to 4.3 pg/L, below the naled tap water RBC 

(73 pg/L). No MCL has been established for naled. Neither PCBs nor chlorinated pesticides 

were detected in SWMU 5 loess groundwater. Herbicides were not detected in loess groundwater 

either. 

Metals and Cyanide 

1992 UST Investigation: Groundwater samples from four UST loess wells identified several 

metals - arsenic, beryllium, cadmium, and/or lead’ - at concentrations exceeding both their RC 

’ An MCL has not been established for lead; however, the USEPA has established a treatment technique 
action level (TTAL) of 15 ,ug/L for lead (USEPA, 1996c). 
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and either their tap water RBC or MCL. Cadmium concentrations ranged between 9.1 and 

14.4 pug/L, exceeding its RC (5.9 pug/L) and MCL (5 pug/L) in the four sampled loess wells. 

Beryllium met its MCL (4 pug/L) and exceeded its RC (1.3 pg/L) in well FFMW-5. Arsenic 

exceeded its MCL (50 pg/L) and RC (0.73 ,ug/L) in well FFMW-8 at a concentration of 

82.5 ,ug/L. Arsenic concentrations in the remaining three wells, ranged from 12.9 to 26.2 kg/L, 

exceeding its tap water RBC (0.045 pug/L). Lead exceeded its RC (17.5 pg/L) and treatment 

technique action level (15 PgIL) in wells FFMW-5 and FFMW-8 at concentrations of 37.7 ,uglL 

and 26.7 pug/L, respectively. No MCL or tap water RBC has been established for lead. Results 

of metals analyses from the 1992 UST investigation are presented in Table 6-15 and shown on 

Figure 6-7. 

Cyanide was also detected in groundwater samples from the four wells, but at concentrations 

below its 200 pug/L MCL and 730 pg/L RBC. Results are listed below in @g/L: 

. FFMW-5 40 

. FFMW-6 90 

. FFMW-8 70 

. FFMW-11 20 

SWMU 5 RFZ: Three of the four metals cited above and one additional metal were also identified 

in loess monitoring wells during the RF1 at concentrations exceeding their RC and either the tap 

water REK or MCL including the following: antimony, arsenic, cadmium, and lead’. However, 

analytical data presented in Table 6- 16 from a second sampling event indicate that these metals are 

likely the result of turbidity content in the samples due to a significant reduction in concentrations 

during the second sampling event - these metals were not detected during the second sampling 

event. Cyanide was not detected in loess groundwater during the RFI. Metals exceeding either the 

RC, tap water RBC, and/or MCL are shown on Figure 6-7. 
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Antimony was identified in well FFMW-5 during the initial sampling event at a concentration of 

64.8 pg/L, exceeding its tap water RBC (15 @g/L), MCL (6 pg/L), and RC (50.1 PgiL). This 

was the only antimony detection during the RFI. Antimony was not detected in this well during 

the second sampling event. 

Arsenic exceeded its 50 ,uglL MCL and 7.3 ,uglL RC in well FFMW-8, which contained 159 pug/L 

during the initial sampling. Arsenic concentrations in five of the other seven loess wells ranged 

from 8.3 pg/L to 14.2 pg/L during this sampling event, exceeding the arsenic tap water RRC 

(0.045 lug/L). Arsenic concentrations were not detected during the second sampling event, in 

which four of these loess wells were again sampled for metals. 

Cadmium exceeded its MCL (5 pg/L) and RC (5.9 pg/L) in five of the sampled wells during the 

initial sampling event. Results are listed below in pug/L. 

. 05MW03S 6.1 

. FFMW-4 7.9 

. FFMW-5 8.3 

. 05MW06S 18.1 

. FFMW-8 8.5 
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Table 6-15 
SWMU 5 - Inorganics Detected in Loess Groundwater During 1992 UST Investigation 

Detections only @g/L) 

FFMW-6 Arsenic 0.045 50 7.3 12.9 

Barium 2,600 2,ooo 442 183 J 

Beryllium 73 4 1.3 1.7 J 

Cadmium 18 5 5.9 9.1 

Chromium 110 100 239 42.2 

Cobalt 2,200 DNE 17.8 22.9 J 

Copper 1,500 1 ,3cMId 38.8 17.8 J 

Nickel 730 100 173.5 37.9 J 

Silver 180 DNE 4.5 10.6 

Tin 22,000 DNE ND 317 

Vanadium 260 DNE 40.9 33.3 J 

Zinc 11.000 DNE 154.6 46.0 
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Table 6-15 
SWMU 5 - Inorganics Detected in Loess Groundwater During 1992 UST Investigation 

Detections only bg/L) 

FFMW-11 Arsenic 0.045 50 7.3 26.2 

Barium 2.600 2,f3@3 442 355 

Beryllium 73 4 1.3 2.3 J 

Cadmium 18 5 5.9 11.3 

Chromium 110 100 239 57.6 

Cobalt 2.200 DNE 17.8 29.3 
. 

Copper 1,500 1 .300d 38.8 44.1 

Lead DNE 15d 17.5 9.9 

Nickel 730 100 173.5 56.0 

Silver 180 DNE 4.5 12.6 

Tin 22,000 DNE ND 344 

Vanadium 260 DNE 40.9 53.1 

Notes: 
a - 
b - 
c - 

d - 
ND - 
NS - 
DNE - 
J - 
Bold - 
italic - 

Tap water RBC from the risk-based concentration table (USEPA. 1998a). 
MCL from USEPA National Primary Drinking Water Standards (USEPA, 1996~). 
Background RC. The RC is 2X the mean concentration of the inorganic detected in samples collected 
from background monitoring wells that are screened in the loess (E/A&H, 1996). 
Treatment technique action level (USEPA, 1996c). 
Analyte not detected in background samples. 
Sample not submitted for analysis of this constituent this sampling event. 
Does not exist. 
Inorganic was detected below the method reporting limit; value estimated. 
Exceeds RC and MCL (TTAL for copper and lead only). 
Exceeds RC and tap water RBC. 
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Table 6-16 
SWMU 5 - Inorganics Detected in Loess Groundwater During the RF1 

Hits only &g/L) 

Barium 2.600 2.~ 442 441 NS 

Beryllium 73 4 1.3 2.1 J NS 

Cadmium 18 5 5.88 7.9 J NS 

Chromium 110 100 239 31 NS 

Cobalt 2,200 DNE 17.8 11.7 J NS 

Copper 1,500 1,300‘ 38.8 46.7 NS 

Lead DNE 15’ 17.5 17.3 NS 

Nickel 730 100 173.5 39.8 J NS 

Vanadium 260 DNE 40.9 43.2 J NS 

Zinc ll.ooo DNE 154.6 132 NS 
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Table 6-16 
SWMU 5 - Inorganics Detected in Loess Groundwater During the RF1 

Hits only bg/L) 

05MW06S Arsenic 0.045 50 7.32 8.3 J - 

Barium 2.600 ~.~ 442 714 123 J 

Beryllium 73 4 L.3 2.8 J - 

Cadmium 18 5 5.88 18.1 - 

Chromium 110 100 239 59.9 - 

Cobalt 2,200 DNE 17.8 37.2 J - 

Copper 1,500 1,300’ 38.8 89.6 5.2 J 

Lead DNE 15’ 17.5 56.4 J - 

Nickel 730 100 173.5 94.2 - 

Tin 22,GOo DNE ND - 46.2 J 

Vanadium 260 DNE 40.9 102 - 

Zinc ll.ooo DNE 154.6 551 - 
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Table 6-16 
SWMU 5 - Inorganics Detected in Loess Groundwater During the RF1 

Hits only bg/L) 

Well ID 

FFMW-8 

Constituent REV MCLb RC’ Initiald Event 1 

Arsenic 0.045 50 7.32 159 NS 

Barium 2,600 2wJ 442 564 NS 

Cadmium 18 5 5.88 8.5 J NS 

Cobalt 2,200 DNE 17.8 7.8 J NS 

Lead DNE 15 f 17.5 4.5 NS 

Nickel 730 100 173.5 56.4 NS 

Zinc 11,000 DNE 154.6 26.7 NS 

Notes: 
a - 
b - 
C - 

d - 

e - 

f - 
ND - 
NS - 
DNE - 
- - 
J - 
Bold - 
Italic - 

Tap water RBC from the risk-based concentration table (USEPA, 1998a). 
MCL from USEPA National Primary Drinking Water Standards (USEPA, 1996~). 
Background RC. The RC is 2X the mean concentration of the inorganic detected in samples collected from 
background monitoring wells screened in the loess and fluvial deposits (E/A&H, 1996). 
Initial sampling event. Loess RF1 monitoring wells (05MW03S, 05MWO6.S. and 05MW07S) were sampled in 
March 1995 following installation; all samples were submitted to the laboratory for FSA. Five wells installed as 
part of the earlier UST investigation (FFMW-4, FFMW-5, FFMW-6, FFMW-8, and FFMW-9) were also sampled, 
but in April 1995. Results from these wells are included in the initial event. 
First long-term monitoring event for Assembly A monitoring wells conducted in November/December 1995. 
Samples collected from loess wells (OSMW03S, FFMW-5,05MW06S, and 05MW07S) were submitted for FSA. 
Treatment technique action level (USEPA, 1996~). 
Inorganic was not detected in background wells. 
Sample not submitted for analysis of this inorganic during this sampling event. 
Does not exist. 
Inorganic analyzed for, but not detected. 
Inorganic was detected below the method reporting limit; value estimated. 
Exceeds RC and MCL. 
Exceeds tap water RBC and RC. 
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Cadmium was not detected in wells 05MW03S, FFMW-5, and 05MW06S, which were sampled 

during the second sampling event. Wells FFMW-4 and FFMW-8 were not sampled during the 

second sampling event. 

Lead exceeded its treatment technique action level (TTAL [ 15 pug/L]) and RC (17.5 .uglL) in wells 

FFMW-5 and 05MW06S where 22.6 yglL and 56.4 pg/L were detected. Lead concentrations in 

these wells were not detected or were below the RC and TTAL during the second sampling event. 

6.3.2 Fluvial Deposits Groundwater 

Organics 

Organics detected in the fluvial deposits are listed in Table 6-17; those that exceeded the MCLs 

or tap water RBCs are shown on Figure 6-8. Most organic detections were VOCs: 2-butanone, 

chloromethane, carbon tetrachloride, chloroform, methylene chloride, 1,l ,l-trichloroethane, and 

TCE. Three paired upper fluvial deposits wells at the southeast comer of the SWMU contained 

carbon tetrachloride. In samples from two wells, collected during Event 3, carbon tetrachloride 

exceeded its MCL (5 pug/L) and its tap water RBC (0.16 pg/L). The third sample was collected 

during Event 5. Carbon tetrachloride results are listed below in pug/L: 

Well Concentration 

OSMWO4AUF 6 

OSMWO4BUF 10 

05MWO4UF 3 

Revision 1 of this report suggested that possible sources of the carbon tetrachloride were 

SWMUs 19 and 49 at the Navy Exchange service station, adjacent to the SWMU 5 well cluster 

and hydraulically upgradient of it. The carbon tetrachloride detected at SWMU 5 was not thought 

to be the result of former SWMU 5 site activities due to its absence in loess soil or loess 
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Table 6-17 
SWMU 5 - Organics Detected in Fluvial Deposits Groundwater 

Detections Only bg/L) 

Well ID Constituent RBC’ MCLb Initial’ 

. ..I....... . . . . ,, ,,,..,,. ,. 

Event 1’ Event 2’ Event 3’ 

05MW02UF Z-Butanone (MEK) DNE - 27 - - - 

OSMWO4AUF Carbon tetrachJoride 0.16 5 35 53 45 65 NS NS 

BEHP 4.8 DNE 3 J NS NS NS NS NS 

OOSGGB02 Methylene chloride 4.1 

1 , 1 , 1 -TrichIoroethane 540 

Trichloroethylene 1.6 

DPT Data (June 1998) Detections Only (pg/L) 

5 1.6 J 

200 0.79 J 

5 5.3 

Notes: 
- 

i - 
Tap water RJX from the risk-based concentration table (USEPA, 1998a). 
MCL from USEPA National Primary Drinking Water Standards (USEPA, 19%~). 

c - Initial sampling event. All fluvial deposits momtoring wells (six upper and one lower fluvial deposits wells) were sampled in March 1995 following installation; all samples were submitted 
fo the laboratoty for FSA. 

d - First long-term monitoring event for Assembly A monitoring wells conducted in November/Decrmbcr 1995; all fluvial deposits wells sampled for VOCs only. 
e - Second long-term monitoring event for Assembly A monitoring wells conducted in April 1996; all fluvtal deposits well sampled for VOCs only. 
f - Third long-term monitoring event for Assembly A monitoring wells conducted in August 1996; all fluvial deposits wells sampled for VOCs only. 
g - Fourth long-term monitoring event for Assembly A monitoring wells conducted in April and May of 1997. Samples from all fluvial deposits wells, except for 005G04AUF and ()0SG04Bl~l~, 

were submitted for VOC analysis only. 
h - Fifth long-term monitoring event for Assembly A monitoring wells conducted in November 1997. Samples from all fluvtal wells, except for 005GO4AUF and 005GO4BUF. were submitted 

for VOC analysis only. 
DNE - Does not exist. 
NS - Sample not submitted for anlysis of this constituent tins sampling event. 
J - Compound was detected below the method reportmg limit; value estmiated. 
Bold - Exceeds either tap water RBC or MCL. 
- - Below the method detection limit. 
Momtoring wells 05MW03UF and 05MW05LF were sampled during the six samplmg events above; however, no orgamc compounds were detected. 
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groundwater. SWMU 49 was an accumulation point for used automobile batteries, waste paints, 

containerized waste mineral spirits, and tires. SWMU 19, immediately adjacent to SWMU 49, 

contained a 280-gallon underground tank (Tank 1648) used to store waste automotive oil and 

hydraulic fluid generated by automotive repair activities at the Navy Exchange service station. 

The 280-gallon tank, SWMU 19, was removed in March 1996, along with 20 cubic yards of 

contaminated soil. Confirmation samples collected from the bottom of the excavation did not 

contain chlorinated hydrocarbons (EnSafe, January 28, 1998). SWMUs 19 and 49 were 

investigated in January 1998 through a Confirmatory Sampling Investigation (CSI) which resulted 

in the collection of eight groundwater samples from upper fluvial deposits locations surrounding 

the SWMUs (shown earlier on Figure 3-4). Chlorinated hydrocarbons were not detected in the 

groundwater samples, indicating that those detected downgradient at SWMU 5 did not likely 

originate from SWMUs 19 and 49 (EnSafe, May 29, 1998). 

Because it did not appear that the chlorinated hydrocarbons had originated from SWMUs 19 and 

49, a DPT investigation was conducted at SWMU 5 in June 1998 to further evaluate the extent and 

possible sources of the contaminants detected at the SWMU’s southeast comer. During this 

investigation, carbon tetrachloride was identified in two of the five samples from the upper fluvial 

deposits groundwater. However, the concentrations of 2.8 ,uglL and 6.7 pug/L did not indicate a 

source area. In one of the five DPT groundwater samples, TCE was detected at a concentration 

of 5.3 ygIL, which exceeded its 5 pg/L MCL. 

To evaluate whether higher concentrations of chlorinated hydrocarbons were present at the lower 

fluvial deposits’ base, lower fluvial deposits monitoring well 005GO8LF was installed in 

August 1998, approximately 50 feet downgradient of well cluster 05MWO4. In this well, carbon 

tetrachloride and other chlorinated hydrocarbons detected in the upper part of the fluvial deposits 

were not present. The BCT concluded that the chlorinated hydrocarbons had been adequately 
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defined based on their absence in this well and the relatively low concentrations identified during 

the earlier focused DPT investigations. 

SVOCs in the fluvial deposits consisted of BEHP and nitrobenzene; both compounds were 

detected in separate wells at concentrations below their tap water RBCs. MCLs have not been 

established for these compounds. 

Pesticides (organophosphorus and chlorinated), herbicides, or PCBs were not detected in the 

fluvial deposits groundwater. 

Inorganics 

Two fluvial deposits wells contained metals in excess of its respective RC and MCL (Figure 6-8). 

Cadmium was detected in excess of its RC (3.9 pg/L) and MCL (5 pug/L) in well 05MW02UF at 

5.4 PglL. Lead was detected in well 05MWOlUF at a concentration of 32.8 pug/L, which exceeds 

its RC (6.6 pug/L) and TTAL (15 ,ug/L). Cadmium and lead were not detected in the resampling 

of these wells in February 1999. However, a relatively high detection limit (28 pug/L) was used 

by the laboratory for the lead analysis (the lead TTAL is 15 pug/L). Wells 05MWOlUF and 

05MW02UF will be further monitored as part of the CMS (using a lower lead detection limit) to 

verify the presence or absence of these metals. No cyanide was detected in fluvial deposits 

groundwater. Table 6-18 presents the metals concentrations in SWMU 5 fluvial deposits wells. 
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Table 6-18 
SWMU 5 - Inorganics Detected in Fluvial Deposits Groundwater 

Detections only &g/L) 

Well ID Constituent RBC’ MCLb RC’ Initiald Feb. 1999 
$jn/ig&j$ :~;;f&~&i);~-.: 216(xj : j ;, : .j I 

z,d-.. :. $2. .. &&. .. 
: :. .: .:.:, :.:. : ,... .: . . .: . j:: . . . . . . .;;. .‘:: . . 

oSMwo4uF Barium 2,600 zoo0 232 50.8 J 

2,330. : : : .flNEi ..{ : : : ; l&-2 i :. . . 
05MWO4BUF Barium 2,600 2,ooo 232 82.1 J 

Cobalt 2,200 DNE 16.2 9.4 J 

Notes: 
- 

t - 
C - 

d - 

e - 
DNE - 
J - 
u - 
Bold - 
ND - 

Tap water RBC from risk-based concentration table (USEPA, 1998a). 
MCL from USEPA National Primary Drinking Water Standards (USEPA, 1996~). 
Background RC. The RC is 2X the mean concentration of a constituent detected in samples collected 
from background monitoring wells screened in the fluvial deposits (E/A&H, 1996). 
Initial sampling event in March 1995, following monitoring well installation. Only time fluvial deposits 
monitoring wells were sampled for metals. 
Treatment technique action level (USEPA, 1996c). 
Does not exist. 
Metal was detected below the method reporting limit; value estimated. 
Metal was below the instrument detection limit. 
Exceeds RC and MCL. 
Not detected 
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Comparison of Analytical Results from the Well Cluster at Boring 05SB04 

Three wells were located at boring 05SB04 in the upper fluvial deposits to evaluate alternative 

drilling and well installation methods through shallow contamination zones’. Well 05MWO4UF 

was installed using the standard rotasonic method for the initial Assembly A drilling, which 

consisted of permanent casing installed with a rotary rig followed by rotasonic drilling and well 

installation through the inside of the casing (described in Section 4.4.1). Experimental well 

OSMW04AUF was installed by pushing a permanent ungrouted surface casing through the loess 

(approximately 30 feet thick), followed by rotasonic drilling and well completion inside the casing. 

Experimental well OSMW04BUF was installed using the standard rotasonic method without 

installing a permanent surface casing. 

Groundwater analytical results from the three wells were very similar, with the notable exception 

that carbon tetrachloride detections in wells OSMWO4AUF and OSMWO4BUF were higher than 

in 05MWO4UF. The variation in concentrations is likely due to the spatial distribution of the 

contaminants in the fluvial deposits and not due to “carry down” of contaminants during drilling 

experimental wells OSMW04AUF and OSMW04BUF. Carbon tetrachloride was not detected in 

the overlying soil or loess groundwater. Bis(2-ethylhexyl)phtalate (BEHP) was in one well 

(OSMWO4AUF) and nitrobenzene was in another (OSMW04BUF), but both were absent in 

05MWO4UF. BEHP and nitrobenzene concentrations were below the RBCs. Based on the BCT’s 

review of the data generated from these three monitoring wells, it was decided that surface casings 

were not necessary for subsequent rotasonic drilling into the fluvial deposits. 

3 The 1992 UST investigation identified 1,2-dichloroethene and 1,2-dichlorobenzene in loess 
groundwater at well FFMW-5 (see Table 6-14), adjacent to the well cluster. 
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6.4 Nature and Extent Summary 

Soil 

VOCs detected in surface soil at concentrations exceeding their RBCs include benzene and 

methylene chloride in a single surface soil sample from the area of the former fire extinguisher 

pits. Soil from this area was removed with the fire extinguisher pits during the earlier described 

VCA. SVOCs in surface soil were less than their RBCs, except for benzo(a)pyrene. The 

residential RBC for benzo(a)pyrene was exceeded in two surface soil samples, one from boring 

05SB04 southeast of Mat 305 and one from boring 05SB07 northwest of Mat 392. However, 

groundwater samples from the corresponding monitoring wells contained no SVOCs exceeding 

their tap water RBCs or MCLs, indicating that SVOCs in soil were not leaching into groundwater. 

All herbicides in soil were less than their RBCs. 

Dieldrin was the only pesticide in soil that exceeded its RBC value. Three surface soil samples 

contained dieldrin above its residential RBC of 40 ,uglkg; however, only surface soil from boring 

05SB04 contained dieldrin (290 pug/kg) above the 262 pg/kg RC established for surface soil at 

NSA Mid-South (E/A&H, 1997). 

Aroclor-1260 was detected in three surface soil samples. However, its highest detection of 

233 pug/kg was below its residential RBC value of 320 /-Lg/kg. 

Five surface soil samples were submitted for dioxin analysis from the former concrete-lined fire 

fighter extinguisher pit area. Four of the five samples contained dioxin-equivalent concentrations 

ranging from 0.013 to 0.037 pg/kg, which exceeded the residential RBC of 0.0043, but not the 

industrial RBC of 0.038 ,uglkg. 

No metals exceeded their RC and RBC in surface soil. 
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Soil-to-Groundwater Cross-Media Transfer 

Organics that exceeded their SSL are acetone, benzene, ethylbenzene, toluene, xylenes, methylene 

chloride, trichloroethylene, tetrachloroethylene, 1,2-dichloropropane, naphthalene, 

2-ethylnaphthalene, benzo(a)anthracene, and dieldrin. Metals in surface and subsurface soil at 

concentrations exceeding their SSL and background RC are barium, cadmium, chromium, 

selenium, and nickel. Table 6-12 (shown previously) lists the metals exceeding their SSL and the 

frequency of exceedances. Sample locations and contaminants that exceeded their SSL and RC 

(for inorganics) were shown previously on Figure 6-5. 

Groundwater 

Loess Groundwater 

VOCs and metals were identified in loess groundwater at concentrations exceeding regulatory 

screening values. The highest VOC concentrations were in loess well FFMW-8, which indicated 

a benzene concentration of 3,900 pg/L, exceeding its tap water RBC (0.36 pug/L) and 

MCL (5 pg/L), and a methylene chloride concentration of 31 @g/L, exceeding its tap water 

REK (4.1 pg/L) and MCL (5 pg/L). However, removal of the fire extinguisher pits and 

surrounding contaminated soil during the VCA indicate removal of the source area for these 

contaminants, as benzene and methylene chloride were absent in the FFMW-8 replacement well. 

FFMW-5 indicated TCE (2 pug/L) exceeding its tap water RE3C (1.6 pg/L), but not its 

MCL (5 pug/L). Loess wells FFMW-11 and FFMW-9 indicated benzene (280 pug/L and 5 ,uglL 

respectively) exceeding or meeting its MCL (5 pug/L) and exceeding its tap water 

RBC (0.36 pg/L). 

The initial RF1 sampling event identified the following metals in loess wells at concentrations 

exceeding their MCLs and RCs: antimony (FFMW-5), arsenic (FFMW-8 and FFMW-4), and 

cadmium (05MW03S, FFMW-4, FFMW-5, FFMW-6, 05MW06S, and FFMW-8). However, 

analytical data from a second sampling event indicated that these metals were likely the result of 
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turbidity content in the samples due to a significant reduction in concentrations during the second 

sampling event - these metals were not detected during the second sampling event. Each metal 

is discussed below by well. 

. In a groundwater sample from loess well FFMW-4, arsenic exceeded the RC and tap water 

REX, but not the MCL. Cadmium also exceeded its RC and MCL in this well. Results 

are listed below in pug/L: 

Arsenic Cadmium 
FFMW-4 11.2 7.9 
RC 7.3 5.9 
Tap Water RBC 0.045 18 
MCL 50 5 

l Groundwater from loess well FFMW-5 contained antimony (64.8 pug/L) exceeding its 

RC (50.1 pug/L), tap water RBC (15 pg/L), and MCL (6 pg/L). However, during the 

second sampling of this well (Event 1 of long-term monitoring), antimony was not 

detected. In well FFMW-5’s initial sampling, cadmium exceeded its RC and MCL and 

arsenic exceeded its RBC. Cadmium and arsenic were not detected during the second 

sampling event, possibly suggesting false positives associated with turbidity during the 

initial sampling event. During the 1992 UST investigation, arsenic, cadmium, and lead 

exceeded their regulatory screening values and RCs in this well. 

. A groundwater sample from loess well FFMW-8 indicated arsenic (159 pug/L) exceeding 

its RC, tap water RBC, and MCL, and cadmium (8.5 PglL) exceeding its RC and MCL. 

Earlier sampling of this well during the 1992 UST investigation identified concentrations 

of the following exceeding their regulatory screening criteria: arsenic (82.5 PglL), 

cadmium (14.4 PglL), and lead (26.7 pug/L). 
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l A groundwater sample from loess well 05MW03S indicated cadmium (6.1 pg/L) exceeding 

its RC and MCL, but not its tap water RBC, and arsenic (8.8 pug/L) exceeding its RC and 

tap water RBC, but not its MCL. Arsenic and cadmium were not detected during the 

second sampling event of this well (Event 1 of long-term monitoring). 

. Groundwater from loess well 05MW06S indicated arsenic (8.3 pg/L) exceeding its RC and 

tap water RBC, but not its MCL, cadmium (18.1 pg/L) exceeding its RC, tap water RBC, 

and MCL, and lead (56.4 pug/L) exceeding its RC and TTAL. During the second sampling 

event, these metals were not detected. 

0 A groundwater sample from loess well FFMW-6 indicated arsenic (8.6 pg/L) exceeding 

its RC and tap water RBC, but not its MCL. A sample from this well during the 

1992 UST investigation indicated a similar arsenic concentration (12.9 pug/L) as well as 

a cadmium concentration (9.1 pug/L) above its MCL (5 pg/L) and RC (5.9 pg/L). 

. During the UST investigation groundwater from FFMW-11 indicated arsenic (26.2 lug/L) 

exceeding its tap water RBC (0.045 pug/L) and RC (7.3 pug/L), and cadmium (11.3 pg/L) 

above its MCL (5 pug/L) and RC (5.9 pug/L). Benzene was also detected in this well at 

280 pg/L, which exceeds its tap water RBC (0.36 pug/L) and MCL (5 pug/L). 

Fluvial Deposits Groundwater 

VOCs and one metal were identified in groundwater samples from the fluvial deposits monitoring 

wells. The following VOCs were detected at concentrations exceeding either their tap water RBC 

or MCL: carbon tetrachloride, chloromethane, and chloroform. However, chloromethane and 

chloroform were not consistently detected. Chloromethane was detected in one of six sampling 

events. It exceeded its tap water RBC (1.4 ,uglL) at well OSMWOlUF (5 pg/L were detected 

during Event 2 of long term monitoring). An MCL has not been established for chloromethane. 
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Chloroform, detected in one of four sampling events, exceeded its tap water RBC (0.15 ug/L) at 

well OSMW04BUF with 1 pug/L; however, the detected concentration was below the 100 PgiL 

MCL. 

Conversely, carbon tetrachloride has persisted in the upper fluvial well cluster 05MWO4UF, 

OSMWO4AUF, and OSMW04BUF with concentrations reaching IO pg/L, exceeding the tap water 

RBC (0.16 pg/L) and MCL (5 pg/L). In an effort to identify the extent and possible source areas 

of the carbon tetrachloride, a June 1998 DPT investigation encircled the well with sample 

locations from soil and groundwater (both loess and fluvial deposits). Carbon tetrachloride and 

TCE both exceeded their MCLs (maximums of 6.7 yglL and 5.3 pug/L) in the upper fluvial 

deposits groundwater; however, the data do not suggest a source area and indicate that 

contaminants are limited spatially to the immediate area of the well cluster. Lower fluvial well 

005G08LF, situated down gradient from the focused study area to evaluate the presence of 

chlorinated hydrocarbons at the base of the fluvial deposits, indicated chlorinated hydrocarbons 

were absent in groundwater there. 

A cadmium concentration of 5.4 pg/L was detected at well 05MW02UF, exceeding its 

RC (3.9 pug/L) and MCL (5 yg/L). Lead was detected in well 05MWOlUF at a concentration 

32.8 pug/L, which exceeds its RC (6.6 pug/L) and TTAL (15 pg/L). However, resampling of both 

wells in February 1999 indicated lead and cadmium were absent. 
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7.0 HUMAN HEALTH RISK ASSESSMENT 

A baseline risk assessment (BRA) analyzes the potential adverse effects on actual or hypothetical 

human and ecological receptors arising from exposures to hazardous substances released from a 

site, assuming no remedial actions are taken to reduce the extent of environmental contamination. 

The information below documents the SWMU 5 RF1 results and other information used to make 

SWMU 5 risk management decisions. 

Most E3RAs are divided into two parts: one assesses human health risk and the other assesses 

ecological risk. This section focuses on human health risk at SWMU 5 at NSA Mid-South while 

Section 8 assesses ecological risk. The methods used in the human health risk assessment (HHRA) 

are discussed in EnSafe’s February 4, 1997, Technical Memorandum, Revision 1: General 

Human Health Risk Assessment (HHRA) Approach for NSA Memphis, (E/A&H, 1997) included 

in Appendix I. 

7.1 Site Background and Investigative Approach 

SWMlJ 5, the Aircraft Fire Fighting Training Facility (AFFTF) on Dakar Street on the 

NSA Mid-South Northside, is bounded to the south by Navy Road and the Navy Exchange service 

station,, to the east by a wooded area and the Carrier Deck Fire Fighting Training Facility, and to 

the north and west by a drainage ditch (SWMU 4). A site and vicinity map of SWMU 5 is in 

Figure l-l. 

The AFFTF contained two circular fire mats until November 1997 when the east fire mat was 

removed during the VCA. During training operations, mock cockpits were sprayed with jet fuel 

and ignited. Firefighters extinguished blazes with high-pressure water or foam sprays. Several 

spills and releases (Section 1) and the data from previous investigations (Section 3) resulted in 

SWMU 5, which was active from 1949 to 1996, being considered an RF1 site. 
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Level III and Level IV QA/QC data validation was performed as detailed in the DQOs and 

outlined in the Comprehensive RFI Work Plan. CLP-type deliverables and reporting requirements 

were obtained to facilitate data validation. Appendix IX metals were included in the analyte list 

and TPH was analyzed using USEPA Method 418.1. Specific analytes are listed in Section 4 and 

RFI soil boring locations are shown in Figure 4-l (boring designations 05SBOl through 05SB07). 

Groundwater sample locations are shown in Figure 4-2 and discussed in Section 4.2. The nature 

and extent of contaminants reported in soil and groundwater are discussed in Section 6 of this RFI. 

Soil Investigations 

The 1992 USGS IM investigation studied the AFFTF and drainage ditch network around a 

proposed fire fighting training mat north of the present facility. Ten soil borings were completed 

in the proposed area and 12 sediment samples were collected from the drainage ditch network. 

Samples were analyzed for VOCs, SVOCs, TPH, cyanide, pesticides/PCBs, and Appendix IX 

metals. TPH and individual petroleum contaminants were detected in only one boring, 

approximately 100 feet north of Mat 305, and near boring and well FFMW-8. TPH was also 

detected in several ditch sediment samples. Low concentrations of dieldrin were detected in 

surface soil samples and ditch sediment samples; its presence has been attributed to aerial 

application during the 1950s and 1960s by the USDA to control the spread of the white-fringed 

beetle. Dieldrin at NSA Mid-South is discussed in Appendix B. 

Surface soil (0 to 1 foot) was sampled at six locations for the RFI. IM and UST investigation data 

were included in this HHR4 because limited surface soil data were available from the RF1 

investigation and surface soil data from these investigations were collected from an area not 

sampled during the RFI. These data, collected from soil 0 to 2 feet deep at seven IM and two UST 

investigation sampling locations, were combined with the RF1 surface soil data. Although the use 

of data from the 0 to 2 foot depth deviates from Region 4 guidance, these data were used to 

supplement the data set for the site. Consequently, 14 total surface soil samples were assumed to 
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represent SWMU 5. Table 7-l lists by sample designation chemicals reported in surface soil for 

the combined data set. 

Subsurface soil was sampled at seven locations for the RFI, 15 locations for the UST 

investigations and six locations for the IM investigation. The sample depths for samples collected 

varied for each investigation. However, there were no sample data collected beyond 13 foot bls 

interval. Table 7-2 lists by sample designation the chemicals reported in subsurface soil for the 

combined data set. 

Grountdwater Investigations 

Four loess wells were sampled during the 1992 UST investigation for VOCs. Three of the UST 

wells (FFMW-5, FFMW-6, and FFMW-8), five additional loess wells, and seven fluvial deposits 

monitoring wells (location 05MWO4 had three co-located wells) were sampled during the initial 

RF1 sampling effort. In June 1998, five loess and five fluvial deposits monitoring wells were 

sampled during the DPT investigation. Because monitoring wells were sampled multiple times, 

the ma.ximum detected concentration from each well was reported. Tables 7-3 and 7-4 summarize 

the chemicals detected in loess and fluvial deposits groundwater, respectively. 

The second sampling event at FFMW-5 yielded more recent data and identified more organic and 

inorga.nic compounds. Subsequent groundwater sampling events are discussed in Section 6. 

In February 1999 replacement well FFMW-8 (the original well FFMW-8 was removed during the 

VCA) was sampled and groundwater was analyzed for VOCs. During this sampling event 

monitloring wells 05MWOlUF and 05MW02UF were sampled and groundwater was analyzed for 

cadmium and lead. Because this data was obtained after the HHRA was completed, it was not 

addressed quantitatively. However, the results of the data is discussed in Section 7.6 

(Uncertainty Analysis). 
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Table 7.1 
Chemicals Reported In SWMU 5 Surface Sol1 for UST, IM, RFI Sampling Events 

NSA Mid-South SWMU S 
Memohls. Tennessee 

RFI Surface Sol1 (0.1’) Sample Deslgnatlon 

Chemical 

4 4’.DDT 

005s000101 OasscnO2ot 005s000301 005s000401 0055000601 0055ooo701 IM8-14 lMB-24 H-B-3.0 lMB5O IM-B-64 IM-B-7-a 

ND ND ND 0011 ND 53 ND ND ND ND ND ND 
ND 
ND 
72 

93 5 
ND 
ND 
ND 
ND 
NO 
1dD 

0% 

32 
13 
ND 
13 3 
14 1 

0 022 
ND 
ND 
ND 
114 
19 

013 
11 3 
ND 
ND 

0 51 
12 
ND 
NA 
38 

46 2 

ND 
ND 
67 

55 5 
ND 
ND 
NO 
ND 
ND 
NO 

0 43 
24 
128 
ND 
55 
133 

0 043 

ND 
ND 
ND 
12 
ND 
ND 
11 5 
ND 
NO 
ND 
NO 
ND 
NA 

26 7 
44 3 

0 057 
ND 
68 
164 
ND 
ND 
ND 
ND 
ND 
ND 

0 66 
3 

11 1 

ND 
65 
143 
01 

0 044 
ND 
ND 

16 7 
ND 
ND 
144 
ND 
ND 
ND 
ND 
ND 
NA 

23 3 
569 
ND 

0 09 
ND 
11 

261 
0 06 

0 061 
0 06 

0 057 
0 078 

ND 
061 
34 
152 

0 077 
16 

16 1 
029 
0 15 

0 co26 
005 
22 6 
ND 

0 14 
16 1 
0 05 
0 12 
ND 
ND 
ND 
NA 

27 3 
75 6 
ND 

ND 47 

ND ND 

83 77 

192 161 
ND 140 
ND 150 
ND 140 
ND 006 
ND 130 
ND ND 

0 72 0 64 
32 3 
20 192 
ND 014 
81 75 
17 4 179 

0015 0029 
ND 016 
ND ND 
ND 0 07 

16 9 307 
ND ND 
ND ND 
14 5 17.3 
ND ND 
ND 0.17 
05 ND 
11 ND 
ND ND 
NA NA 

24 6 269 
63 5 73 1 

ND 0014 ND 007 bls(2-Ethylhql)phthalate (BEHP) 

Ihl Surface Sol1 (O-2’) Sample Designation 

ND ND 
46 ND 
ND ND 
154 273 
ND ND 
ND ND 
ND ND 
ND ND 
NO NO 
ND ND 

051 1 

06 ND 
12 103 
ND ND 
66 73 
178 11 3 
03 06 
ND ND 
ND ND 
ND ND 
62 19 
NA NA 
ND ND 
140 17 2 
ND ND 
ND ND 
ND ND 
11 12 
ND ND 
NA NA 
164 21 5 
46 5 47 9 
ND ND 

ND 
ND 
ND 
146 
ND 
ND 
ND 
ND 
ND 
ND 
05 
09 

145 
ND 
55 

126 
1 

ND 
ND 
ND 

193 
NA 
ND 
126 
ND 
ND 

ND 
ND 
ND 

NA 
159 
53.4 
ND ND ND ND 

ND ND ND 
ND 03 ND 
57 37 59 
194 273 148 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND NO NO 
ND ND ND 
07 06 06 
ND 06 1 

96 123 107 
ND ND ND 
66 74 45 
11 1 127 107 
01 02 05 
ND ND ND 
ND ND ND 
ND ND ND 

144 123 226 
NA NA NA 
ND ND ND 

136 225 11 1 

ND ND ND 

ND ND ND 

ND ND ND 

1 ND ND 

ND ND ND 

NA NA NA 

19 7 196 161 

44 5 564 509 

Notes. 
ND = Chemical nnalyzed tot but not detected at speclfmd detecbon km4 
NA = Chemvxl not analyzed for this sample 

UST 
sulfaca SOII (C-Z) 

Sample Deslgnatlon 

Bar-2 

NA 
NA 
NA 

12 
151 
ND 
ND 
ND 
ND 
ND 

25M) 
0 72 
ND 
ND 
ND 

106 
174 
NA 
ND 
NA 
ND 
ND 
NA 
ND 
14.4 
ND 
ND 
ND 
ND 

0 26 
7.7 

36 4 
635 
ND 



, r.2 

Chemicals Reported In Subsurface Soil for UST, IM, and RFI Sampling Events 

NSA Mid-South SWMU 5 

Tennessee Memphis, 

“ST INYESTGATH3N DATA 

Param.,er 80-I-8 B-old Et.094 MWd24 MW-054 MW454 MWOW MW-064 MW49-8 MW-OId MW47d MW-114 MW-114 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NO 

NA 

NA 

NA 

NA 

NA 

NA 

ND 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ND 

NA 

NA 

67 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

26 
NA 

NA 

NA 

NA 

NA 

NA 

ND 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

24 

NA 

NA 

77 

ND 

NA 

NO 

ND 

NA 

ND 

ND 

3 

NO 

15 

NA 

72 

151 

ND 

0 77 

NO 

134 

92 

106 

NA 

NO 

ND 

ND 

142 

NA 

003 

04 

053 

13 

NO 

ND 

NO 

ND 

NO 

NO 

6 

NO 

ND 

36 5 

15 

419 

ND 

NO 

NO 

NO 

ND 

39 

NO 

ND 

NO 

10 5 

153 

46 

073 

NO 

146 

7 

15 t 

ND 

19 

14 

NO 

91 

NA 

003 

ND 

3 

174 

16 

11 

NO 

NO 

NO 

027 

39 

16 

ND 

27 5 

26 

55 2 

NA 

NA 

NA 

NA 

NA 

ND 

ND 

NA 

NA 

14 7 

312 

ND 

074 

ND 

165 

145 

127 

NA 

NA 

ND 

NA 

117 

NA 

OM 

NA 

ND 

27 

ND 

ND 

ND 

ND 

NA 

027 

41 

NA 

NA 

34 5 

NA 

676 

My2-EUr,+e94)phola!ale NA 032 NO 0.37 

ND ND 

ND 

NA 

ND 

NO 

NA 

NA 

0 12 

NA 

NA 

NA 

ND 

NA 

NA 

NA 

NA 

NA 

NA 

NO 

NA 

NA 

NA 

NA 

NA 

0006 

NA 

NA 

NA 

NA 

NA 

NA 

ND 

NA 

NA 

NO 

NO 

NA 

ND 

NA 

NA 

NO 

NA 

NO 

NO 
01 

NO 

NO 

NA 

25 

272 

NO 

077 

096 

153 

107 

102 

NA 

NO 

NO 

NO 

10 2 

NA 

004 

NO 

026 

14 4 

NO 

NO 

02% 

ND 

NO 

ND 

69 

NO 

NO 

259 

NO 

56 2 

ND NA 

ND 

NA 

ND 

ND 

NA 

NA 

0017 

NA 

NA 

NA 

0003 

NA 

NA 

NA 

NA 

NA 

NA 

0062 

NA 

NA 

NA 

NA 

NA 

0008 

NA 

NA 

NA 

NA 

NA 

NA 

ND 

NA 

NA 

02 

ND 

NA 

51 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ND 

NA 

NA 

NA 

NA 

NA 

NA 

ND 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NO 

NA 

NA 

04 

ND 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

05 

NA 

NA 

NA 

NA 

NA 

NA 

NO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

01 

NA 

NA 

17 

ND 

NA 

ND 

NA 

NO 

NO 

ND 

NO 

NO 

NA 

NO 

NO 

NO 

NA 

NA 

NA 

NA 

NA 

NA 

ND 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ND 

NA 

NA 

02 

NO 

NA 

NO NO 

NO NO 

NA NA 

ND NO 

NO NO 

1.3 NA 

044 NA 

NO NO 

NA NA 

113 NA 

Ml NA 

NO 65 

07x) NA 

NO NA 

164W NA 

6xm NA 

179wl NA 

NA NA 

NO m 

NO NA 

NA NA 

104 NA 

NA NA 

0 040 NA 

ND 069 

41 NA 

214 NA 

NO NA 

ND NA 

ND NA 

NO NA 

NO NO 

029 NA 

55 NA 

NO 4.5 

NO NO 

33 NA 

NO 120 

67 5 NA 

0420 NA 
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Table 7.2 

Chemicals Reported in Subsurface Soil for UST, IM, and RFI Sampllng Events 

NSA Mid-South SWMU 5 

Memphl?i, 

RF, DATA 

hrametar 0055000101 0055680110 0015000112 005SOOO206 005S000210 005SMM307 0052000117 WSSWO405 OO5SOOO4lO OOSSOOO607 OOSSooO612 005S000710 OOSSWO712 

1.1 I-TncN.xoeman NO 0005 NO 

12~LxhlwcQlcQane 

2461 

2.Btiam (MEK) 

2.tieram 

2-MemyClaphthakne 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

ND 

103 

162 

NO 

OSID 

31 

12400 

7?Jm 

16 500 

ND 

ND 

NO 

NO 

10800 

ND 

NO 

ND 

NO 

19m 

ND 

ND 

ND 

NO 

NO 
NO 

NO 

NO 

NO 

25 900 

ND 

54 6Do 

001 

ND 

0014 

0006 

ND 

NO 

0095 

ND 

ND 

ND 

ow2 

ND 

ND 

ND 

ND 

ND 

ND 

0004 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

NO 

ND 

ND 

ND 

0 025 

ND 

ND 

0002 

0003 

ND 

0018 

ND 

ND 

ND 

NO 

ND 

ND 

NO 

ND 

ND 

76 

123 

NO 

0400 

24 

9mo 

6700 

13603 

NO 

NO 

ND 

NO 

6603 

NO 

ND 

ND 

ND 

16 100 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

ND 

16wO 

NO 

46 600 

ND 

ND 

0004 

ND 

ND 

ND 

ND 

ND 

ND 

122 

171 

ND 

0 550 

37 

12500 

9400 

18900 

ND 

ND 

ND 

NO 

119m 

4m 

ND 

ND 

NO 

25ooO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

26200 

ND 

64 300 

ND 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

ND 

10 1 

116 

NO 

0 44 

26 

102 

74 

163 

ND 

ND 

NO 

NO 
117 

ND 

NO 

NO 

NO 

14 6 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

192 

NO 

54 

ND 

ND 

ND 

NO 

ND 

NO 

ND 

ND 

ND 

81 

177 

ND 

09 

23 

111 

62 

(62 

0 045 

ND 

ND 

ND 

le.2 

ND 

NO 

NO 

NO 

Il.4 

ND 

NO 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

20.1 

ND 

64.3 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

ND 

95 

to4 

NO 

053 

27 

167 

7a 

16 I 

NO 

ND 

NO 

ND 

107 

NO 

NO 

NO 

ND 

164 

NO 

NO 

ND 

ND 

ND 

ND 

NO 

ND 

NO 

26 1 

ND 

606 

ND 

ND 

NO 

002 

NO 

0 15 

ND 

011 

NO 

27 

219 

NO 

077 

3 

172 

61 

18 7 

0006 

0005 

NO 

ND 

II 

NO 

NO 

NO 

013 

15 1 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

24 6 

NO 

769 

NO 

ND 

ND 

NO 

ND 

ND 

ND 

001 

NO 

6.5 

266 

NO 

0 56 

36 

I5 I 

136 

176 

ND 

ND 

ND 

ND 

a4 

NO 

ND 

ND 

NO 

169 

NO 

NO 

ND 

NO 

ND 

ND 

ND 

ND 

NO 

259 

ND 

639 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

NO 

ND 

7.5 

226 

ND 

063 

4 

206 

69 

21.5 

0 103 

ND 

ND 

0012 

II9 

ND 

ND 

ND 

ND 

236 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

296 
ND 

646 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

35 

104 

ND 

a47 

2.6 

174 

69 

132 

ND 

ND 

ND 

ND 

104 

ND 

ND 

ND 

ND 

14.6 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

299 

ND 

54 

ND 

NO 

NO 

ND 

ND 

ND 

ND 

ND 

NO 

119 

375 

ND 

I1 

81 

32 6 

I56 

296 

ND 

ND 

ND 

ND 

264 

ND 

ND 

ND 

ND 

36 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

465 

ND 

121 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

26 

106 

NO 

045 

23 

15 3 

66 

124 

NO 

NO 

NO 

NO 

04 

NO 

NO 

NO 

NO 

157 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Ml 

ND 

454 

tar(2-EUr+xyl~U~a!al~ NO ND ND ND NO ND 0051 NO ND 0057 OOM 0064 0096 

NDkS 

NO. P~amter a”,,~ed la M no, detected aI speclfled q,OnltOkX Imt 

NA = Parameter mt analyred la NS sa* 

Al mts are mNyamr per bbyam 



TaL.. 1.2 

Chemicals Reported In Subsurface Sol1 for UST, IM, and RFI Sampling Events 

NSA Mid-South SWMU 5 

Tennessee Memphis, 

INTERIM MEASURES INVESTIGATIDN DATA 

P.rameIer IM-B-114 M-B-14 IM-8-2-10 M-B-2-6 IN-B-3-10 M-B-35 IM-81-10 11-B-55 IY-84.10 IM-84-S IM-B-7-5 

ND NO 

ND NO ND 

ND ND ND 

ND ND ND 
ND ND ND 

ND ND ND 

NO ND ND 

ND NO 022 

001 NO ND 

97 1.9 41 

I52 158 175 

ND NO ND 

036 057 0 59 

ND NO ND 

94 116 122 

5 23 54 

113 104 13.1 

ND 007 007 

NO NO NO 

ND NO ND 

ND NO NO 

62 62 146 

NA NA NA 

ND NO ND 

ND NO ND 

ND NO NO 

I73 129 135 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND NO ND 

ND NO NO 

ND NO ND 

ND NO ND 

ND NO NO 

145 120 147 

ND NO NO 

479 533 58.8 

bl5(2-EW@e~)phdrala* NO NO NO NO ND ND NO ND ND NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

035 

001 

057 

584 

NO 

027 

NO 

64 

49 

77 

NO 

NO 

NO 

NO 

62 

NA 

NO 

NO 

NO 

69 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

106 

NO 

31 4 

NO 

NO 

ND 

ND 

NO 

NO 

ND 

NO 

001 

057 

173 

ND 

066 

NO 

12 

25 

112 

ND 

ND 

NO 

ND 

73 

NA 

ND 

ND 

ND 

126 

NO 

NO 

ND 

ND 

ND 

ND 

NO 

ND 

NO 

66 

052 

613 

ND 

ND 

NO 

ND 

NO 

ND 

NO 

ND 

NO 

001 

6 

76 1 

NO 

027 

NO 

86 

36 

97 

NO 

NO 

NO 

NO 

52 

NA 

NO 

NO 

NO 

11 7 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

115 

ND 

336 

NO 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

46 

276 

ND 

049 

D 78 

96 

76 

129 

ND 

NO 

ND 

001 

63 

NA 

ND 

ND 

ND 

229 

ND 

NO 

ND 

12 

ND 

ND 

ND 

ND 

NO 

I79 

ND 

532 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

001 

66 

178 

ND 

038 

ND 

92 

08 

118 

ND 

ND 

ND 

ND 

78 
NA 

ND 

ND 

ND 

165 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

164 

ND 

442 

NO 

NO 

ND 

NO 

NO 

NO 

ND 

NO 

NO 

I5 

153 

ND 

054 

NO 

114 

4 

107 

004 

NO 

NO 

NO 

106 

NA 

NO 

NO 

NO 

114 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

120 

NO 

532 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

001 

15 

925 

ND 

036 

ND 

104 

32 

86 

ND 

ND 

ND 

ND 

39 

NA 

ND 

ND 

ND 

116 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

108 

ND 

473 

ND 

NO 

NO 

ND 

NO 

ND 

ND 

0% 

NO 

NO 

125 

ND 

047 

NO 

112 

25 

66 

01 

NO 

ND 

NO 

74 

NA 

NO 

NO 

NO 

13.9 

NO 

NO 

NO 

ND 

ND 

NO 

NO 

NO 

NO 

12 

NO 

478 



surp* - “ST 

MMWO,LS - NS 

- NS 

cabnm NS 

-Ull NS 

Cabul NS 

copper NS 

l-e.* NS 

NM NS 

Nlcw NS 

TO” NS 

“uldull NS 

ZlnC NS 

FFMw-4 Faxax. NS 

SWtUll NS 

-Mm NS 

CWSdUIl NS 

clvmun NS 

- NS 

CopDa NS 

Le.* NS 

Hued NS 

VUrdrm NS 

ZKK NS 

FFW-5 1.2.or-am NS 

1 .a-- (tow) NS 

mmay ND 

&3tNC 209 

Bulun 617 

Barcm 4 

ChSNl57 113 
oraun 924 
CkYobaum NS 
C&d 366 
CoDDa 601 
Lad 37 I 

M---f ND 

NIkd NS 

N&d bb4 

W.-u 97 

Tin 3b1 

Tn- NS 
“,**wn 73 6 

Bn: 217 

FFMw-6 Acdrn NS 
ARenC 121 

smun 1.53 
C.dWMl 91 

ChCfMM 42; 

Gab.” 22 5 
coppa 17 b 

Lea.3 ND 

N.kd NS 

Nm*rr NS 

NldG! 17 9 
se.w 106 

Tm 317 
“UVQM 33 3 

zur 46 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

0.0 ND NS NS NS NS 
394 352 NS NS NS NS 
6.1 ND NS NS NS NS 
194 16, NS NS NS NS 
74 ND NS NS NS NS 

26.9 111 NS NS NS NS 
134 22 NS NS NS NS 

tb NO NS NS NS NS 

37 5 ND NS NS NS NS 

NO a.9 NS NS NS NS 
233 52 NS NS NS NS 

1M ND NS NS NS NS 

11.2 NS NS NS NS NS 

441 NS NS NS NS NS 

21 NS NS Ns NS NS 

79 NS NS NS NS NS 

31 NS NS NS NS NS 

117 NS NS NS NS NS 

467 NS NS NS NS NS 

173 NS NS NS NS NS 

59 b NS NS NS NS NS 
43.2 NS NS NS NS NS 

132 NS NS NS NS NS 

6 6 NS NS NS NS 
b 3 NS 1 2.6 14 

Mb NO NS Ns NS NS 
14 2 ND NS NS NS NS 
1400 142 NS NS NS NS 
37 ND NS NS NS NS 

13 ND NS NS NS NS 

45 4 ND NS NS NS NS 
7 NO NS NO ND NO 

2;) ND NS NS NS NS 

71 5 71 NS NS NS NS 

226 29 NS NS NS NS 

0 63 ND NS NS NS NS 

,3 ND NS NS NS NS 

69 5 ND NS NS NS NS 

ND ND NS NS NS NS 

ND 635 NS NS NS NS 

2 I NS ND ND 059 

7, , ND NS NS NS NS 

233 ND NS NS NS NS 

27 ND NS NS ND ND 

b6 NS NS NS NS NS 

1M NS NS NS NS NS 

NO NS NS NS NS NS 

ND NS NS NS NS NS 

39 NS NS NS NS NS 

NO NS NS NS NS NS 

2 NS NS NS NS NS 

3 ND NS NS NS NS 

ND 3 NS NS NS NS 

ND NS NS NS NS NS 

ND NS NS NS NS NS 

ND NS NS NS NS NS 
ND NS NS NS NS NS 
NO NS NS NS NS NS 

b, ND NS NS NS NS 
714 123 NS NS NS NS 

28 ND NS NS NS NS 

I.5 1 NO NS NS NS NS 
59 9 ND NS NS NS NS 

37 2 ND NS NS NS NS 

b9 6 52 NS NS NS NS 

564 ND NS NS NS NS 

94 2 ND NS NS HS NS 

ND 46 2 NS NS NS NS 

102 ND NS NS NS NS 
551 ND NS NS HS NS 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

2% 
NS 
NS 
NS 
NS 
NS 
NS 

NS 

NS 

Ns 

NS 

Ns 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 
NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

-E- 

bb 
394 
61 
194 
74 

269 

134 

28 
37 5 

,o 9 

293 

?%I 

112 

441 

2.1 

79 

31 
II 7 

467 

173 

x3.b 

43 2 

132 

6 

b 

Mb 
m.9 
1400 

4 

11 3 

92.4 

2 

X.6 

71 5 

37 7 
063 

,3 

bb, 

97 

3bl 

2 

7, 4 

233 

17 

129 

113 
91 

422 

229 

171 

2 

3 

3 

37 9 

10 6 

117 

x.3 

46 

b3 
714 

20 
lb 1 

59 9 

372 

(19 6 

564 

94 2 

46 2 

102 

551 



26 

2% 
ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

45 
53 7 

NO NS NS NS NS 

267 NS NS NS NS 

3.1 NS NS NS NS 

40 2 NS NS NS NS 

63 NS NS NS NS 

m4 NS NS NS NS 

0 027 NS NS NS NS 

5a NS NS NS NS 

2 NS NS NS NS 

37 3 NS NS NS NS 

52 1 NS NS NS NS 

125 NS NS NS NS 

113 NS NS NS NS 

103 NS NS NS NS NS 

3 NS NS NS NS NS 

159 
564 
3.930 
05 
ND 
7a 

ND 

30 

45 

31 

NS 

564 

98 

NS NS NS NS NS 
NS NS NS NS NS 
NS NS 1900 3mo NS 
NS NS NS NS NS 
NS NS NS NS NS 
NS NS NS NS NS 

NS NS NS NS NS 

NS NS ND ND NS 

NS NS NS NS NS 

NS NS ND ND NS 

NS NS NS NS NS 

NS NS NS NS NS 

NS NS NS NS NS 

ND NS NS NS NS NS 

ND NS NS NS NS NS 

ND NS NS NS NS NS 

267 NS NS NS NS NS 

27 NS NS NS NS NS 

407 NS NS NS NS NS 

5 NS NS ND ND NS 

14 NS NS NS NS NS 

42 NS NS NS NS NS 

46 NS NS NS NS NS 

0 23 NS NS NS NS NS 

278 NS NS NS NS NS 

4b NS NS NS NS NS 

61 5 NS NS NS NS NS 

NS NS NS NS NS NS 

NS NS NS NS NS NS 

NS NS NS NS NS NS 

NS NS NS NS NS NS 

NS NS NS NS NS NS 
NS ns NS NS NS NS 

NS NS NS NS NS NS 

NS NS NS NS NS NS 

NS NS NS NS NS NS 

NS NS NS NS NS NS 

NS NS NS NS NS NS 

NS NS NS NS NS NS 

NS NS NS NS NS NS 

NS NS NS NS NS NS 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
0 74 
0 7b 

0 78 

ia 

16 

2 

26 
267 
32 
40 2 
a3 
m4 

0 027 
5a 
2 

37 3 
52 1 
125 
113 

ICC 
3 

159 
564 
39ol 
14 4 
70 

46 b 
642 
30 

267 
31 
110 
9aa 
98 

147 
514 
bl 4 
26 7 

27 
407 

5 
14 

42 
46 

0 23 
27 a 
40 

63 5 

0 74 
0 7a 

0 78 

la 

16 

67 



Table 7.4 
Chemicals Repottad m Fluvial Deporlk Qmundwakrfor RF1 and OPT UmPllng Ewnk 

NSA Mld-SoUlh SWMU 5 
Memphis. Twmessn 

Sample Chemical 

RFI and Subs4qwnt Longann Sampling Events 

llllti~l Event I Event 2 Event 3 Event 4 l-L Event 5 OPT Max 

05MWOlUF 

05MWMUF 

05MWO4UF 

OSMWMAUF 

OSMWO48UF 

Cadmwn’ 

NOTObWUene 
2-Buianone 
ACCtDnC 
Chkxdorm 
Chlom-“&am 
ba(Z.Ethyihaxvl)phthaIata 
Methyienc chkmde 
1 .l .l-Tnchhxce+hme 
Tnchlomethene 
Carbon tebachlondc 

Cadmum’ 

NtikMaM 
2.Butanone 
A- 
Chlaoform 
Chloromethans 
bls(2-Eth~haxvr)phtalate 
Methyiene chlonde 
1 ,l.l-Tnchlorocthane 
Tr~chlorotmenc 
Carbon tetnchlor,de 

Cadmum’ 

Nmobewene 
2.8uknone 
Acetone 
Chloroform 
Chloromemanc 
b@-2-Ethylher,i)phthhalate 
Methylme chlorude 
l,,,l-Tnchloroethane 
Tnchlorocthene 
Car&x, tetmchlonde 

Cadmium’ 

NlVOkNelW 
2.0utanone 
*cstone 
Chlomform 
Chlommethane 
bls(Z-Emvchelvl)phthalate 
MetAylcnc chlonde 
1 .l .l -Tr,chloroethane 
Tnchloroethene 
Carbon tetnchlonde 

Cadmwm’ 

NitfObeNCllF 
2.Ewanone 
Acetone 
Chlorotonn 
Chloromethane 
bisn-Eth~heXvc)phlhnl~l~ 
MethVfene chlor,de 
1 1 I-Tnchloroethane 
TllCh!.XXthen.Z 
Catin tetmchkmde 

ND NO ND ND ND ND NS ND 

ND ND ND ND ND ND NS ND 

ND ND 11 ND NO ND NS 11 

ND 3 ND NO ND ND NS 3 

ND ND ND ND ND NO NS ND 

ND ND 5 ND ND ND NS 5 
ND NO NO NO ND NO NS NO 

NO ND ND ND ND ND NS ND 

ND ND NO ND ND ND NS NO 

NO ND ND ND NO ND NS ND 

ND ND ND ND ND ND NS ND 

54 ND ND ND ND NO NS 5.4 
ND ND ND NO ND ND NS ND 

ND 27 ND ND ND NO NS 27 

ND ND ND ND ND ND NS ND 

NO ND ND ND ND ND NS NO 

ND ND ND NO ND NO NS ND 

NO ND ND ND ND ND NS NO 

NO ND ND ND ND ND NS ND 

ND ND ND ND ND ND NS NO 

ND ND ND ND ND ND NS NO 

ND ND ND ND NO ND NS ND 

ND ND NO ND ND ND NS ND 

ND ND ND ND ND ND NS ND 

ND ND ND ND NO ND NS ND 

ND 54 NO ND ND ND NS 5-l 

ND ND NO ND ND ND NS ND 

ND ND NO ND ND NO NS ND 

ND ND ND NO ND NO NS ND 

ND ND ND ND ND NO NS NO 

ND ND ND ND ND ND NS ND 

ND ND ND ND ND ND NS ND 

ND NO NO 1 12 3 NS 3 

ND ND ND ND ND ND NS ND 

ND ND ND ND ND ND NS NO 

ND ND NO ND ND ND NS ND 
ND ND ND ND ND ND NS ND 

ND ND ND NO ND ND NS ND 

ND NO ND ND ND ND NS ND 
3 NS NS NS NS NS NS 3 

ND ND ND NO ND NO NS ND 

NO ND ND NO ND NO NS NO 

NO ND ND NO ND NO NS ND 
3 5 4 6 NS NS NS 6 

NO ND NO ND ND NO NS ND 
1 NS NS NS NS NS NS 1 

ND ND NO ND ND ND NS ND 

ND ND NO ND NO NO NS ND 

ND ND NO 1 NO ND NS 1 

ND NO ND ND ND ND NS ND 

ND ND NO ND ND ND NS ND 

ND ND ND NO ND ND NS ND 
ND NO ND ND ND NO NS ND 
ND ND ND ND ND NO NS ND 

4 5 4 10 ND NO L NS 10 

W 



Table 7.4 
Chemicals Reported In Fluwal Deposits Gmundmkr for RFI and DPT Sampling Evtnk 

NSA MldSoti SWU 5 

Memphis, Tuwwssw 

Sample Chcmlcal 
RF, l d Subseqmnt Long-term Samphng Ewnk 

InNal Event 1 Event 2 Event 3 Event 4 Event DP 
= 

005GGBOl PYll Cadmum’ NS NS NS NS NS NS VS 
NtiObclUWl~ NS NS NS NS NS NS UD 
2.l3utancne NS NS NS NS NS NS NO 
AC&O”e NS NS NS NS NS NS UD 

Chloroform NS NS NS NS NS NS ND 
Chlommethant NS NS NS NS NS NS ND 
b,s@-Ethylhex,,)phthalate NS NS NS NS NS NS ND 

Methyicne chlondc NS NS NS NS NS NS I 71 
I,l.l-Tmhlomethanc NS NS NS NS NS NS ND 
Tnchlomethsne NS NS NS NS NS NS NO 
Carbon tebachlonde NS NS NS NS NS NS 28 - 

005GGBO2 (OPT) 

005GGEO3 (OPT-J 

Cadmwm’ 

NltrC.bWlZ~~~ 

2aitanone 
ACO1DRC 
Chloroform 
Chlomrr&hanc 
b6s(2-Ethflhexyi)phthalat.z 
Methyfenc chloride 
1.1 ,I-Tnchlometfww 
Tnchloroebwne 
Carbon tetrachlonde 
Cadmwm’ 

NtibalUOne 
2.Butan- 
AcefOlX 
ChlOmtOUll 

Chloromethns 
bls(2-Ethylheqi)phthalate 
hlelhyiene chionde 
,,,.I-Tr~chloroethsne 

Tnchlomthcne 
Carbon tetrachlonde 

NS NS NS NS NS NS NS 
NS NS NS NS NS NS NO 
NS NS NS NS NS NS ND 
NS NS NS NS NS NS NO 
NS NS NS NS NS NS ND 
NS NS NS NS NS NS NO 
NS NS NS NS NS NS NC 
NS NS NS NS NS NS 16 
NS NS NS NS NS NS 1.7! 
NS NS NS NS NS NS 52 
NS NS NS NS NS NS NC 
NS NS NS NS NS NS z 

NS NS NS NS NS NS NC 
NS NS NS NS NS NS NC 
NS NS NS NS NS NS NC 
NS NS NS NS NS NS NC 
NS NS NS NS NS NS NC 
NS NS NS NS NS NS NC 
NS NS NS NS NS NS l.t 
NS NS NS NS NS NS NC 

NS NS NS NS NS NS NC 
NS NS NS NS NS NS NC - 

005GGEO4 (OPT) Cadmium’ 

NWobsnzsns 
2.Butmom 
Acetone 
Chlomfom 
Chlommethane 
bls(2-Ethylherll)phthrlate 
Methyiena chlondc 
1 .l ,l.Tr~chlomethanc 
Tnchlomethenc 
Carbon tebachlonde 

NS NS NS NS NS NS N! 
NS NS NS NS NS NS NC 
NS NS NS NS NS NS NC 
NS NS NS NS NS NS Nt 
NS NS NS NS NS NS NC 
NS NS NS NS NS NS NC 
NS NS NS NS NS NS NC 

NS NS NS NS NS NS N[ 

NS NS NS NS NS NS Nl 
NS NS NS NS NS NS NL 
NS NS NS NS NS NS 61 

= 

Notes: 

4ax = 
1s 
1s 
1D 
1D 
ID 
4D 
4D 
.74 
JO 
40 
!b - 

‘(S 
0 

rlD 
r(O 
4D 
Nl 
UD 
16 
I79 
53 
ND 
NS 

ND 
NO 
NO 
ND 

NO 
ND 
1.6 
ND 

ND 
ND - 

NS 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
57 
- 



Assembly A RCRA Facility Investigation Repon 
Aircraft Fire Fighting Training Facility - SWMU 5 
NSA Mid-South - Millington, Tennessee 
Revision: 3; June 3, 1999 

IXFI samples were submitted to NET for analysis. Analytical results are provided in Appendix F. 

Tables 7-5 through 7-7 list surface soil, subsurface soil, and groundwater sample designations and 

indicate which soil data were included from the UST, IM, and RFI investigations. Benzo(a)pyrene 

equivalent concentrations (BEQ) for carcinogenic polycyclic aromatic hydrocarbons are presented 

in Table 7-8. 

7.2 Chemicals of Potential Concern Identification 

Chemicals of potential concern (COPC) were selected by comparing the maximum detected 

concentration of all detected compounds or elements to their appropriate RBC, surrogate screening 

concentration (as necessary), and reference background concentration (when applicable). RBCs were 

obtained from USEPA Risk Bused Screening Concentration Table, (USEPA, 1998). Groundwater 

results were compared to tap water screening values; surface soil results to residential soil RBCs; 

and subsurface soil to industrial soil screening values. RBCs were adjusted to reflect a target HQ 

of 0.1 for noncarcinogens in accordance with USEPA Region 4 Supplemental Guidance to RAGS 

Bulletin 1 (USEPA, November 1995). Any metal concentrations that exceeded their RBC were then 

compared to its respective RC as presented in E/A&H’s August 27, 1996 Reference Concentration 

technical memorandum. Dieldrin concentrations that exceeded their RBCs were compared to the 

RC established for dieldrin at NSA Mid-South (E/A&H, 1996). Detected concentrations that 

exceeded the RBC and RC were then retained as COPCs. The COPC selection process is detailed 

in Appendix I. The results of the screening evaluations are presented on a medium-specific basis 

in Tables 7-9, 7-10, 7-11, and 7-12 for surface soil, subsurface soil, loess groundwater, and 

fluvial deposits groundwater, respectively. Table 7- 13 summarizes COPCs identified at SWMU 5. 
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Assembly A RCRA Facility Investigation Repon 
Aircrajl Fire Fighting Training Facility - SWMU 5 

NSA Mid-South - Millington, Tennessee 

Table 7-5 
Surface Soil Sample Identifications and Sample Depth Interval 

Sample ID Depth Interval (in feet) BTX H M 0 P sv v 
- ., . . :..,,.: 
:.; :; g$&&$~ 

.:,+,,, ,: :; .:~.+..:,:,::. .:,,::>.: . . .:. .: i :...:,: . . . . .: . . . . . :::,.:::\.: :,..:...: :. :. :.. : .,,:: : :: :. : : ::: L; :, :. ,.:..:. : ..,:: .:: . . . ::,. ,: ,,,. ,. . . . . :,.> .:: ,.( : .:.: : ., .: 5.:. :,_ ::.,:j:: .+:;.::;j:::: . . . ../ :.: ,:,:, ,:;j ,. : : ..,... ,. .; : “.:::i’:.:::.: ,.,, .: 5:::: :;:: :.: .,., j .; . . . ..A .: / :.j, j :. :, 5 j,j: : : :. : : : ., ,: :. . . . . 
!.‘.1; i ,+:“‘::: ; ::.: II :.: . . . :y . ...-’ ..~:i~;;;rt,~~‘~~i’I’~,:~‘.::.i’;;~.~.~~:~~l~.,~~~,‘:‘il.’”~~::~,:~~~~::~~,~:~~~~~~:‘~~~~~~::~:~::~.::~.~:~::.~~~:~ . . . . .. ,.:,,:. j: :x. 

05SB0201 0 to 1 x x x X X X 

05SBO401 0 to 1 x x x X X X 

05SBO701 0 to 1 x x x X X X 

IM-B-2-O 0 to 2 X X X X 

IM-B-5-O 0 to 2 X X X X 

IM-B-7-O 0 to 2 X X X X 

Notes: 
All 0 to 2-foot sample interval data were obtained from the 1992 IM and UST investigations. All remaining samples 
were collected during the RFI. 
BTX -- Benzene, toluene, and xylene 
H -- Chlorinated herbicides 
M -- Metals 
0 -- Organophosphorus pesticides 
P -- Chlorinated pesticides and polychlorinated biphenyls 
sv -- svocs 
V -- vocs 
X -- Samples were analyzed for analytical group indicated. 
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Aircraji Fire Fighting Training Facility - SKUU 5 
NSA Mid-South - Millington, Tennessee 
Revision: 3; June 3, 1999 

Table 7-6 
Subsurface Soil Sample Identifications and Sample Depth Interval 

Sample ID Depth Interval (in feet) M SV V P 0 H BTX 
: ; ; : 

,. . . ,., ,. . . . . . 

a X X X X X X 

a 

a 

a 

OO5SOOO612 a 

005S000712 a 

B-03-8 8 to 10 X 

B-04-12 12 to 14 X 

B-07-8 8to 10 X 

B-09-9 9to 11 X 

IM-B-1-16 16 to 18 X X X X 

IM-B-2-10 10 to 12 X X X X 

I&&&S. :. 5 to 7 x x X -x:.-: . . 

IM-B-3-10 10 to 12 X X X X 

IM-B-3-5 5 to 7 X x X x 

IM-B-5-10 10 to 12 X X X X 

IM-B-5-5 5 to 7 X X X x ‘. 

7-14 
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Assembly A RCRA Faciliry Investigation Report 
Aircrafr Fire Fighting Training Facility - SWMU 5 

NSA Mid-South - Millington, Tennessee 

Table 74 
Subsurface Soil Sample Identifications and Sample Depth interval 

Sample ID Depth Interval (in feet) M SV V P 0 H BTX 
: .’ 

FFMW-01-9 9to 11 X 

FFMW-O2-6 6 to 8 X X X X 

FFMWJM-8 8 to 10 X 

FFMW-058 8to 10 X X 

FFMW-06-4 4 to 8 X X 

FFMW-O6-8 8 to 10 X 
mMWm4: :\c;.y 4 k 6 

: :. .:y.,: .:,. ,. . . . ; .,. ., ..:. ;..: ,. ., . . . . -i: 
: : :... : . . . . . . . . .:,: :..>:,..:. ,,., . ,‘, ,j g;:.=; .;:.i:.;:::. j: :.,:, ,: > : :.: ,. .: .:.:: : ,’ . . : : : j : ; ‘. :.j : j : j ., ,.., .,. .,. .,. . . ., ..,.,.,..,,.., : ,, .: . . . : :. :,:.;j::.. :: . . . . . . . . . .. :.: : . . . . . . . . . . . . ...:.: . . .: : j : :, j .: ; : : _, : ,.: ,:, :. ,: ,., .: ..: .: :: ,: .: : . . . . < :’ / .;j.x : 

: : .: j : ,... j j ..:..:.., .:.: . : : : :.: j: :.; :-. : : 

FFIMW-07-6 6 to 8 X 

FFlMW+O7-8 .. ‘. 
., 

8 to 10 
:.. .‘:.“..f’:; j::‘: i :.:::‘.; j ‘: j. ‘:. 1.. .; 

. . ..::. :.:.::;. j,,. .. :x :. 

FFMW-O9-8 8to 10 X 

FFMW-10-10~ .j ,:: 10 to I2 
.:.i.: :‘.. .:+:: :.: . . . . :..:, : : :: :.. I: i :: ..x. . . . . . .,.....,.,.,.,.,..,.,. .,....,., : . . . . . : 

FFIMW- IO-6 6 to 8 X 

11 to 13 
:,:... ::.‘::‘:: ..: : :.;.:, : 

FFEAW-I t-l 1 : : ,. : : ..: ,. .’ : : ~ ., ,: : ..: ...:.. :..:.::..i ::::,g : : :..i : ,.. : .: : ; ..:..:. :,.:: :.:::. :..‘:‘: :cj ,. :, ,:.,,. : : :X 

FFMW-I l-3 3 to 7 X X X 

Notes: 
a -. 

M -. 

sv -. 

\: -. 

P -. 
0 -. 
H -_ 
BTX -- 
X -_ 

The depth of the sample interval varied; however, the bottom of the interval is denoted by the last 
two digits of the sample identification. 
Metals 
svocs 
vocs 
Chlormated pesticides and polychlormated biphenyls 
Organophosphorus pesticides 
Chlorinated herbicides 
Samples were analyzed for benzene, toluene, and total xylene 
Samples were analyzed for analytlcal group indicated. 
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Assembly A RCRA Facility Investigation Report 
Aircraf Fire Fighting Training Facility - SWMU 5 
NSA Mid-South - Millington, Tennessee 
Revision: 3; June 3, 1999 

Table 7-7 
Loess and Fluvial Deposits Groundwater Sample Identifications 

RF1 1992 UST 1998 DPT 
Sample ID Investigation ID Investigation ID Groundwater H M 0 P SV V 

> . . . . . . ,y: ::.. ,:..:..: .., ::, : 
@$&$@&$;. ; ,; ;-” : j I : .j : :. .j .; ;j, w:A’:‘::” ‘; .:,:i ‘;: j : 

05GFFO40B FFMW-04 

: :,. ,.,. :.. :...:..::.,: 
OSGFF050B FFMw-05 

05GFFO6OB FFh4WXI6 x x 
05&~07m: : ; ‘. : ::j; ;,&& .: I; ;y:; ::’ . . . . . . . . . . . . .: ~ ; :,j 2; 2’ .I... :-:-i, ;.i:.:::‘;:,:; :;.; I.;:-; ,... . .,.. ,. ,., 

.: :&Q’i j:: :. .:. :..:: .,:.. .:.:.- ;:; ..: 9: 
,,.j. :...:, :,,: .:.. I:;“Ly? .: : ‘. : 

.j j .: .: ,:::::: :;: ,,,, i’::: ;x .‘x :: x : ‘.’ x :._ ; : . . :..: : ..: ,:, :.:, ,:..:..: . ...::: ::.:..:.:.: . . . . j .: . . “.‘... ‘. .: .,: .:. :. ..; ./ x .: .x 

s b... 05GFFO80B FFMW-08 NA 

f)ZGMJi$ : : ;. .:‘*iN*. 
. . . . . . . . ..* .::, :.f-b:.i:’ i-j,f:., .:.:<:. .: . . . . x. ,.. 

.’ : : yq;;i: ;y,i;;,;,ij.& :::: ,iis.‘ii.i:ii,i:,:i’.i:;.j.i,Ii.i: : : x, 
x 

X 

: 

NA .’ 

.J(:. : 3‘ 

NA FFMW-11 S X x x 
: ;:.; i:ll:i..i~‘w~:i,i:-i’ii’.:.i : .i”.:‘.:‘c . . . . ,... ...,. . . . . . . . . . . . . . . . . . :. NA 

NA 

.oo~65HiiHii~~::‘sii:::~~:~:.~~:~.~:~~~~~~::~ ..;; : ;.’ ..:.: j ,:.. :,; I j ; : j: I :j.: ; q 

NA CO5GGBO212 S X 
NA .i I:..: .,.: {~.f:&;‘:“.:) .. : . . :.,. ..: : .> :.. ::.jy ::,:, ,:;; ,c.:;y,:,,<,,: .,: :. :,,y :.::::.:: ,j .:: :,.pi . . . . ::::ic . . . : .:; :. : :, . 

; : ‘@pg@ )Z j:;;z; ;; 2 3;; j ~~,,;,8-.!!i~:~.~~~~~~~~~~~ j’:y j, .;j : : ‘;. 
., > >. : ,,;.: . . . : ., _ 

:,..... . . . . . . . . . . . . :. i:. .:. :... . . . . . . . . 
: ,: ; ; ; ; ;‘.. ; j ;..: ;$j 

NA NA 005GGBO412 S X 
:. .: NA. I ,.,:: ‘I :’ .;-..:&:;;j ; ” : ; &&&j&l& :.li!i..:::jii’~~~~:~ ; $4. I..aai:sll~~:~~~ j.,i j ; : ‘: ..: ; I : j, ; ; ; .j j, ; j. ; ; ; ; : : 2 

,. : . . . . . :.‘: . . . . . :‘:‘../ .:, :..‘.’ : ..,.. . . . :; : .::::.:. . ...: j :...: ,:..,,.... ,.... .. .: : : : 
OSGMWOIUF NA NA UF xxxx x x 

05GMWMUF; &A 
NA’ :: ;/j:.. . :/ :&:, :: .:.> ,,...: :.. ,. : :..‘~.y::‘::I;:;.; < :‘: . . . .. .x:; .x ; .$ ;.;x;- . . . . . . . . . . :..:.:. :. . . .: .::.,: ::..:::.::: : : .:. ,. g ,I,,..: :g- 

05GMW03UF NA NA uFa xxxx x x 

OSGMWOJUF NA HA :.I’ ‘::..; .:uF.~I’-/ljll:]j,j:x ,..,, x.:.‘&-..X; $‘:‘;;~k:; 

OSGMWO4AUF NA NA UFa x x.x x x i. 

NA NA 005GGB0248 UF X 

NA NA 005GGBO447 UF X 

NA ... NA 005GGB0547 
ti,‘:,i:; +.: :c..;,: ..,. :I. x 

!Vorcsr 
NA - Not applicable 
s - Loess groundwater 
a - Sample collected 3/95 (last two dtglts of correcred sample ID designated with “OA’) 
h - Sample collected 4/95 (last two dtglts of corrected sample ID designated with “OB”) 
H - Chiormated herblctdes 
M - Metals 
0 - Organophosphorus pesttcides 
P - Chlortnared pestudes and polychlorlnated blphenyls 
sv - svocs 
V - vocs 
x - Samples were analyzed for analytrcal group mdicated. 
UF - Upper fluvtal deposu groundwater 
LF - Lower fluvlal deposits groundwater 
Samples 05MWO4UF. OSMWMAUF. and OSMWMBUF were co-located at locatmn 05MWO4. 
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Table 7.8 
BEQ Concentrations In surface SOll 

NSA Mid-South SWMU S 
Memphis, Tennessee 

Chemical 05s000101 05SOOO201 055000301 ossooo4o1 055000601 05s000701 &l-B-l 4 IM-El-24 IM-B-3-o lM-B-54 IM-E&o IM-e-70 B-07-2 FFhlW.10.2 

Reported Concentral~ons 
Benro(a)anthracene 
&nzo(a)pyrene 
Benzo(b)fluonnthene 
Benzo(k)fluonnthene 
Chrysene 
Dlbenz(a,h)anthracene 
Indeno(l,2,3cd)pyrene 

ND ND ND 80 ND 140 ND ND ND ND ND ND ND ND 
ND ND ND 81 NO 150 ND ND ND ND ND ND ND ND 
ND ND ND 76 ND 140 ND NO ND ND ND ND ND ND 
ND ND ND 78 ND 130 ND ND ND ND ND ND ND ND 
ND ND ND 77 ND 140 ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
ND ND ND 50 ND 67 ND ND ND ND ND ND ND ND 

Equivalent Concentrations 
&nm(a)anthracenc 
Benzo(a)pyrene 
Benro(b)fluonnthenc 
E!enzo(k)fluonnthene 
Chrysene 
D~bcnz(a.h)snthncene 
Indeno(l.2 3.cd)pyrene 

BED. 

‘EF 
0.1 ND ND ND 6 ND 14 ND ND ND ND ND ND ND ND 

1 ND ND ND 81 ND 150 ND ND ND ND ND ND ND ND 
0.1 ND ND ND 76 ND 14 ND ND ND ND ND ND ND ND 

0 01 ND ND ND 0 76 ND 13 ND ND ND ND ND ND ND ND 
0.001 ND ND ND 0 077 ND 014 ND ND ND ND ND ND ND ND 

1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
01 ND ND ND 5 ND 67 ND ND ND ND ND ND ND ND 

100.46 166.14 



Table 7.9 

Selection of Chemicals of Potential Concern for SWMU 6 Surfece Soil 

NSA MidSouth 

MIllIngton, Tennessee 

Parameter 

4,4’-DOT 

Default Range or Detected Meaft of Screening Reference 

Frequency Concentration’ Concentrations Vdd Concentration’ 

of Detection WWd) OWW VZk @WW Source h3W Notes 

2 112 0.0053 - 0 011 0.0082 1 00 c RR0 2 

Acetone 2 112 

Aroclor 1260 3 112 

Araa”lC 10 /13 

Barium 13 /13 

Benzene 2 114 

Benzo(a)anthracene 2 113 

- Benzo(a)pyre”ed 2 113 

Denzo(b)fluoranthene 2 /13 

Be”zo(g.h,f)fxfylene 2 113 

Benzo(k)fluoranthene 2 113 

Beryllfum 13 113 

Cadmium* 10 112 

Chromfum 12 113 

Chfysene 3 113 

cobail 13 113 

Copper 13 713 

* Dleldn” 12 112 

Fluoranthene 3 113 

Heptachlor epoxfde 1 /I2 

Indeno(l,Z.S-cd)pyrene 2 113 

Lead 12 I13 

* MCPA 1 I6 

Mercury 2 I13 

Nrckel 13 /I3 

Phenanthrene’ 1 /13 

Pyene 2 /13 

Selentum 3 /13 

Sliver 5 /13 

Thallium 1 113 

Tl” 1 113 

Toluene 1 114 

Vanadfum 13 113 

0 03 

0 041 

0 038 

0.039 

2 

2 

146 1 

223 2 

2 

2 

1 2 

2 

2 

2 

1 

1 54 

23 9 

0 0385 

0.0015 

034. 46 

0047 . 009 

37. 12 

55 5 - 273 

0.2 - 2.5 

0.06 - 0.14 

0081 _ 0.15 

0.076- 014 

0057 . 0077 

0076. 013 

043 . 0 95 

061 _ 34 

96- 20 

0 077 - 6.2 

45 - 13.3 

107. 179 

0015 - 1.0 

0044 - 0.18 

0 0026 _ 0.0026 

005- 0067 

62- 307 

19 - 19 

013. 014 

11 1 . 22.5 

0053 . 0053 

012 - 017 

05- 051 

l- 12 

0 28 - 0.28 

77- 77 

4 5 - 4.5 

159. 364 

443 - 756 

2.47 

0.0647 

746 

176 

1 35 

01 

0 116 

0 108 

0067 

0.104 

0 675 

2 14 

13 7 

2.61 

746 

14 4 

0 262 

0 125 

0 0028 

0 059 

16.8 

19 

0 135 

147 

0 053 

0 145 

0.505 

11 

0.2600 

77 

45 

24.4 

55.7 

782 N 

0319 c 

0.426 C 

548 N 

22.0 c 

0.87 c 

0 067 c 

087 c 

235 N 

a75 c 

16 N 

4N 

23 N 

075 c 

469 N 

313 N 

004Dc 

313 N 

0 070 c 

087 c 

400 N 

4N 

NA 

156 N 

235 N 

235 N 

39 N 

39 N 

1N 

4693 N 

1564 N 

55 N 

2346 N 

RBCr 

RBCr 

RBCr 

RBCr 

RBCr 

RBCr 

RBCY 

REI0 

RBCr 

RR0 

RBCr 

RR0 

RBCr 

RBCr 

Rf3Cr 

RR0 

RBCr 

RBCr 

RE30 

RBCr 

OSWER 

RBCr 

REiCr 

RBCr 

RBCr 

RBCr 

RBCr 

RBCr 

RBCr 

RI30 

RBCr 

RBCr 

16.0 

24 2 

0 262 1, 2 
2 

2 

0 025 

0 047 

2 

26 0 2 

1, 2 
0 46 

20.6 2 

BDL 

2.05 

2 

33 6 

2 

45 1 

90 Zl”C 13 I13 I 
bts(2.Efhylhekyf)phthalate* 2 HZ 0067 _ 0.14 0 104 45 6 C RBCr 2 

NOTES: 

a = The lesser of one-half the quantitatron lkmft or one-hak the towest reported detectfor? Was 

used as the defauft concentratfon (Itsted tn the table above) for all nondetects (tie”? appltcable) 

b = Screenfng ~Iues for noncarctnogens have been adjusted from a target hazard quotient Of 1 0 to 0 1 

c = Calculated ustng 2x the mean background concentratfon as recommended by USEPA Regton 4 In Supplef”e”tal Gutdance to 

RAGS Regton 4 Bullehn No 1, November 1995 

d = Beruo(a)pyrene (BEQ) was reported at two sample locattons only -soil txtrfngs 4 and 7 of the RFI data. BEQ 

concentratfons for kxatfons 4 and 7 were determtned to be 0 101 and 0 166 msn(g, respectlwfy 

e = Cadmfum and bts(Zethyfhekyl)phthalate were not reponed for UST sample 507-2. therefore, only 12 samples 

analyzed for these two anayes 

f = Screenfng values are not avalable for phe”anthre”e and benzo(g,h,l)pefyfene, therefore, the screening value for 

pyrene was used as a surrogate 

mgrkg = Mfllfgrams per f&gram 

N = Noncarcfnogen 

C = Carckwgen 

RBCr = Resfdentfal sot1 tngestron “sic based concentratton, (USEPA, 1998) 

OSWER = Offtce of Solld Waste and Emergency Response Dfrectw? 9355 4.12, (USEPA. 1994) 

NA = Not appkcable 

* = Retafned as a chemfcal of potentral concern 

BDL = Below detectlo” kmft 

1 = MaxImum detected concentratfon exceeds the resIdenttat nsk based screenfng valw 

2 = Maxfmum detected concentratro” exceeds the background reference concentratfon (RC) or a RC IS not appffcabfe 



Table 7.10 

Selection of Chemicals of Potential Concern for SWMU 6 Subsurface Sail 

NSA Mid-South 

Memphis, Tennessee 

Frequency Mean of KPfWUlCX 
of Ranae of Detected Hits Screening Valu2 ConcentratlonC 

Chemical DetectIon* Conceitrations (mghtg) (me/kg) m&g) SOUP32 OwW Notes 

1.1 .l -Tnchlorwthane 1 R9 0005 - 0005 0005 4086 N RBC NA 2 

1.2.Dvzhloropropane 

2,4,5-T 

2.Btianone IMEK) 

2-Hewnone 

2.Methylnaphthalene 

Acenaphthene 

Acetone 

Aldnn 

Arsentc 

Barum 

Benzene 

E?elylllum 

Cadmum 

Cadmum 

Chromum 

Cobaii 

Copper 
Dleldrln 

Ethylbenzer~e 

Fluoranthene 

Heptachlor epoxlde 

Lead 

MCPA 

Mercury 

Methylene chloride 

Naphthalene 

Nickel 

Phenanthrened 

Fyrene 

Selemum 

SIIVW 

Tetrachlovx?thene 

Thallium 

Tlfl 

Toluene 

Trlchlotcethene 

Vanadium 

Xylem (Tootal) 
Zmc 

1 I29 

1 113 

2 R9 

1 f-29 

7 R9 

1 R9 

11 R9 

6 I25 

29 I29 

29 R9 

9 /50 

29 R9 

14 R9 

14 R9 

29 R9 

29 I29 

29 R9 

7 i-25 

0 i-33 

1 R9 

2 R5 

29 RS 

1 113 

7 RS 

6 I29 

7 i-29 

29 R9 

1 l-29 

1 R9 

2 R9 

1 ns 

1 I29 

4 RS 

7 R9 

9 149 

1 RS 29 R9 15 I49 
29 R9 

0 0095 - 0 0095 0 0095 

00044 - 00044 0.0044 

0.014 _ 002 0017 

00056 - 0.0056 0.0056 

01 -24 73 

0 44 . 0.44 0 44 

001 -1500 2 18 

001 - 001 0 01 

057 - 147 6 69 

504 - 375 179 

00017 - 65 1 70 

0.27 - 1 1 0.62 

076 - 81 2.90 

0 78 - 8.1 2 so 

64 - 32.6 13 8 

23 - 156 7 77 

72 - 296 136 

00083 - 0103 0 062 

0 0039 - 20 5 34 

14 -14 14 

001 - 0012 0011 

39 264 10 5 

45 - 45 4.5 

0 03 _ 0 04 0.036 

0006 . 069 0 17.3 

013 - 63 2 53 

89 -36 16.6 

18 -18 18 

11-11 11 

026 - 031 0 205 

12 -12 1.2 

0025 - 0025 0.025 

027 0 29 0 277 

39 -0 6 15 

0002 - 45 1 7447 

0 0034 - 0 0034 0 0034 

86 465 23 4 

0018 - 120 192 

31 4 - 121 57 3 

84 c 

2044 N 

122640 N 

6176 N 

4068 N 

12264 N 

20440 N 

034 c 

3 62 c 

14306 N 

197 c 

410 N 

102 N 

204 N 

613 N 

12264 N 

8176 N 

0 36 C 

20440 N 

6176 N 

063 C 

NA 

102 N 

NA 

763 C 

4086 N 

4068 N 

6132 N 

6132 N 

1022 N 

1022 N 

110 c 

14 N 

122640 N 

40860 N 

520 C 

1431 N 

408800 N 

61320 N 

RBCI 

RBCI 

R0Cl 

RBCI 

RBCI 

RI30 

RBCI 

RBCI 

RBCI 

RBCi 

RBCl 

RBCI 

RBCI 

RBCI 

RBCI 

RBCI 

RBCI 

RBCI 

RBCI 

R6Cl 

R0Cl 

RBCI 

RBCI 

RBCl 

RBCt 

RBCI 

RBCI 

R6Cl 

RBCI 

RBCI 

RBCI 

RBCI 

RBCI 

RBCI 

R6Cl 

R0Cl 

RBCl 

RBCI 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

20 3 1 

265 

NA 

1 00 

3 24 

3 24 

26 3 

144 

32 5 

NA 

NA 

NA 

NA 

19 0 

NA 

0 176 

NA 

NA 

BOL 

NA 

NA 

BDL 

BDL 

NA 

BDL 

BDL 

NA 

NA 

43 7 

NA 

109 

2 

2 

2 

2 

bls(2.Ethylhexyl)phthalate (BEHP) 10 R9 0051 - 2 0 464 409 c RBCI NA 2 

Notes: 

a = Vanances in the frequencies of detectIon for each anawe depend on sampling event Tables 7 2 

and 7.6 outline wtvch samples were analyzed for each fraction 

b = Screemng wlues for noncarcwgens have been adjusted from a target hazard quobent of 1 0 to 0 1 

c = Calculated using 2x the mean background concentratton as recommended by USEPA Region 4 in SupplemenIal 

Gufdance to RAGS Region 4 Bullehn No 1, (USEPA, 1995) 

d = A screenmg value 1s not awllable for phenanthrene, therefore. the screenmg value for pyrene was used as a 

surrogate 

mg/kg = mllkgrams per kllcgram 

N = noncarcmogen 

C = cacmogen 

RBCI = lndustrlal so11 IngestIon nsk based concentratwx? screenmg Mlue, (USEPA, 1998) 

NA = Not applicable 

BDL = Anaiyfe was not detected at the specrfied detectan lrnlt 

1 = Maxmum detected concentration exceeds the industrial risk-based screening value 

2 = MaxImum detected concentration exceeds the background reference concentration or an RC IS not applicable 



Table 7.11 
Selecnon of Chfmlcals of Potential Canccm for SWMU 5 Lwss Groundwater 

NSA MIdSouth 
Mlllington, Tennessee 

Panmcter 

I, I, 1 -Tnchloroethana 

uenun Mean of nctarcncc 
Frequrncy of COtlCdi-&d Range Of oetuted scncnrng COllCCtltnbOll’ 

Detecaorl WY concamatlons (UQII] ccz value’ (Ugn) source (“lYJ1 NQt.5 

1 114 0.79 - 079 0 79 541N RBC, NA 2 
1.2.Dtch!.xobenrene 1 16 

* 1,2-D~chlcrwthene (Total) 2 114 

’ 2.Metiy(naphthrlenc 118 
Acensphlhene 118 
Acetone 2 114 

’ Antimony l/Q 
’ Arseruc 619 
* earlurn 6.19 
* Benrene 2 II4 

Bcrylhum 4/Q 
bls(Z-Ethylhsnl()phtalate 1 /8 

* Cadmium 5/Q 

* Carbon tetrachlonde 1 04 

Chloroberuene 1 114 

Chromwm 4/Q 
Cabal? 719 

CoPW, 4/Q 

Ethylbenzene 1 114 

* Lead 719 
Mercury 2/Q 

* Methyiene chlondc 119 
N&C 3 14 

- Naphthalene 1 16 
Nickel Bra 
Phenol 1 16 

* Tnchloramene 2 114 

* Vansdum 619 

03Q 

32 4 

126 

25 
05 

15 

5 

05 

2 

7 -7 7 6441 N RBC, NA 

0.76 6 4.39 546N Recr NA 

la, - loo loo 12.2 N RBC, NA 

3 -3 3 219 N RBC, NA 

27 - 3a 32.5 365 N RBC, NA 

646 - 646 64.6 15N RBCr 501 
26 - 159 28.8 0045 c RBCr 7 32 

258 - st?a 539 256N Rfxr 442 
5 -3sm IQ53 036c RBCr NA 

14 . 2.6 25 73N WC, 13 

2.2 2 46C RBtr NA 

61 .161 970 16N R0Cr 56.3 
6.7 . 6 7 67 016 C RBCr NA 

3 -3 3 348N RKr NA 
6.5 - 599 38.9 110 N RBCr 239 
42. 19% 13.4 219 N R0cr 176 

269 - 696 567 146 N RBCr 380 
30.30 30 134 N RBcr NA 

45.292 173 15 N TTAL 175 
023 . 063 043 NA RBCr 0 24 

31 . 31 31 4.1 c RBCr NA 
20.43 337 7.3 N RECr NA 

1M 120 120 73 N RBCr NA 

276 - Q42 542 73 N RBCr 1735 

88.96 96 2180 N RBCr NA 

l-2 15 16C RBcr NA 

45 .I02 43 0 256 N RBCr 40 Q 

2 

1. 2 
1. 2 

2 
2 

1 2 
1 2 
1. 2 
1 2 

2 
2 

1. 2 

1. 2 
2 

2 

2 
2 

1 2 
2 

1. 2 

1. 2 

2 

1. 2 
1. 2 

7l9 267 551 170 1095N RBCr 1546 2 

NOTES: 
P = Vananccs rn tic lmquencms ol da&bon fci each smlyte depeed on umpllng event Table 7.7 outknas tilch samples 

were snalyZsd for each tncbon 
b = The l,sser d one-h;m the qusnbtabon lm,,, or one-ha,, the lomt reported htt was uKd as the dcfaui? 

co”ccnbilbO” (hsted I” the table abcw) for all non-d- 
c = RBC values for nonunmogens have been adjusted from a targel hazard quobent of 1 0 b 0 1 
d = Cakulatcd us,ng 2x me mean backgmund conccntrabon as mannmended by USEPA Regvon 4 ,n Supplemental Guidance lo 

RAGS Rqton 4 Bullcbn NO 1, (USEPA 1%) 
N = Nonurclnqen 
c = CorclnoQen 

RBCr = Tap water nsk based concen,,~t,on SC,W"l"Q value. (USEPA. 1998) 
NA = Not ApplzaMe 

* Retawed as a chemcal d potential contern 
TTAL = Treatment Technlquc Acuan Level (USEPA. 1996) 

1 = Manmum detected concent4t1on exceeds me resldenbal w-based screening value or TrAL 



Table 7.12 
SelectIon of Chemicals of Patenllrl Concern for SWMU 5 Fluvlrl Deposns Groundtier 

NSA MldJou(h 
Ullllngton. T.“““su 

- 
OemlIl Range of Detected Reference 

Fmq”.“cy of concentr4tlon’ Conccntmtlons Mean ol “Its scmnlng COnCentmlOn~ 

PI”flM~~ Dbtutlon~ IuQlll IWI uwl) Value’ (up,,, Source (UP/l) fiotes 
- 

1.1. ,-Trrhlomthane 1 ,I3 079 - 079 0 79 541 N R&C, NA * 

2-Butanone 2 /I3 11 - 27 (9 191 N RSCr NA 2 

PIcHO”~ 2 113 3 - 54 25 5 365N R0Cr NA 2 
Barrum 7n 46.6 - 214 101 256 N RX, 232 
bo(2-Ethvlhexvl)phmalate ,n 3 _ 3 3 475 c RBCr NA 2 

- Cadmum 1” 1 I 54 - 54 54 l52.N RSCr 39 1. 2 
* C~rbobon tetrachlorldc 5 113 15 25 - 10 57 016 c RSC, NA 1. 2 
* Chlordonn I /I3 0.5 1 _ 1 1 0 15 c RE-Cr NA 1, 2 
’ Ch!o”,mathane 1 113 2.5 5 -5 5 1 49 c R8Cr NA 1. 2 

c0bn 3n 69 .67 a3 219 N RtICr 16 2 

COPpe, I” 6 -6 6 145 N t-460 56 2 

’ Lead 2n 1 5.4 - 32.5 12.7 15N lTAL 66 1, 2 
Mcthylena chlondc 3 113 0.74 - 1.6 1.3 . 10 c RSC, NA 2 

* NlbObC”le”C l/7 05 1 _ 1 1 035 N RBCr NA 1. 2 
- TrkZhlo,o(!tbe”~ 1 113 2 65 53 - 5.3 5.3 1.55 c RBC, NA 1. 2 

zmc 2” 64 - 125 9 45 1095N RLm 39 8 
- 

NOTES: 
a = Vxra”ce, ,n 6~ frequenca~ of detMb0” for “ch l na,yta depend 00 tr!“pl”TQ went. Table 7 7 oufll(lel Wtlrh %M”pleS 

were analyzed for each f”ct”Jn 
b = The lesser of q”bhl,f the q”a”m”0” ,,,“d a, one-half the IWe rap0Rcd hd “0s “Kd IS “le defauil 

co”csnM,D” (Itsted ,” the table above, for 111 nal-detea 
c - RBC nlun for no”-carc~~ogenr haw, bean l dj”%@d tram l tl,Q& hpu!Xf quota”, 0f 10 t0 0 1 
d i Calculated us”,Q h 6,s mean backQ,o”“d co”te”b~ti” II ma,mmended by USEPA Reran 4 VI Supplemental Gwdance to 

RAGS Rqan 4 Bullebn NO 1, (USEPA l-5) 
N = No”cx~.wQ~” 
c = carcmQen 

RBC, = Tap water rsk based co”c.“tntan rcrnnng ~l”e. (USEPA. 1998) 
NA = Not Appirable 

- Rebmed as a cher”,caI of po,.?“bal concern 
TTAL = Treatment Technque Anan LeveI (USEPA. 199s) 

1 i )rlu~“,,“,,? detected con~entmt”,” excd% “7.2 ,..d~“tP, mk-base-3 WY-“,“Q .%?I”.2 
2 i ,4u,,,,um de- concentrabon exceeds referance ~onc.n~ltron (2x Me bsckQ,q”“d mea”). or an RC was “0, nppirrble 
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Table 7-13 
Summary of Chemicals of Potential Concern 

2-Methylnaphthalene 

Arsenic 

. . 

Benzene 

$EQ 

L 
‘.‘.:-‘:;:~: :..::..:+:::<:; .:. ‘: :..j: : :.‘“‘“i.:::> :..:: ?::.::.A:: :.::.. .: .“““““’ \ . . . . . . . . . . . . . . . . . . .‘. .... . . . ..‘..‘.‘.“’ . . . ..... .. . . . . . . ..i. :i..:;:;.:: :::::::::::.:.:.:.:.‘.:.T..;>; :. . . .,. .j:,:,:,:,:.....: ::.j .: . . . . . ..I .A....... . .> .:..::.,:: ::. j ‘. .., . :.:. :. : .; :: :. : . ,j ,... .‘. : : : .,. : .: ; c ,. ,,... : ,: : . . ‘1. :L:, :::;y;:; ..;; .; ;.;..;:: : 

: : : ,. ,.. . . . . . . . . ,. . . . . . . ., .:. :. . . . . ..:, . . .,: . . :,. .,.:. .::. :’ :.‘::,‘..- ::.: ,,.. :,,..,. ::.;.:::i::’ j . :.: ‘1 ;: ; .~‘~‘::‘:‘i-~‘:.:i;~~.:~i.~:i..::.:....: :.?I ,,:. ;.i~:ii.iji,3~.::i,.i,‘j_l:‘:i:,::’:i,:.’ ;j at.:: ;. ;. ;:‘.;,:: .:; .,,.,,,./,,, .,,, ::., ” :’ : ::..:::.i.:. ::.I.:.~:...- 

L F 
._. . . . . . . . . ,.,.,...... . . . . ./ . . . . . . . . . ..A . . .., . . . . . . ,. . ::...: ..:. .:.. : . . . . . .‘.:.’ .: : .,.:, :. ..: ,,,,. ..,....,.... .., . . . . . :.. : ::,: . . . . . . :. i : ::j.;;c,i: j; ,:;i;;;, :: : ,. . . . .: :‘::-:i-:, ...,, .;‘i;;. I.j-i.,:i’~I~~.\:..~;:i:.~~::i:ii:~:)8::i::;.j-;i,:.:‘.::...’... .:if: 

.: :: ‘:“::I$ : ;‘.f.‘g z; 
.::.:.. j: 

Chloroform 
:...: 

C&Jrome& : .: .I”. 

Dieldrin 
-lm 

S 
. . : .- . . . . . . . . . . . j:.: . . . . . : : .: 

: : .. ,:. ....:. : .i .:.:. ,:., .: 
.. .: . . . . ‘. 

Lead . . : : ;..: ::y: . . . : : :, L Pi’ 

MCPA 

Metbylene chioride 

S 
,: .: : ,; ,:/,: j, :;:.z.; yi.:‘;.i :, ; 

. . . 
. . . ::.:’ x;’ : 

Nanhthalene L 

Nitrobenzene 
: : (: .,.,.,,. ::. ., . . . 

. : .:, .:. ..?X :::;c j:: ::.:,:, : . . . : -p 

Notes: 
BEQ - Benzo(a)pyrene equivalent concentration 
MCPA - 2-Methyl4chlorophenoxyacerlc acid 
L - Identified as a COPC in loess groundwater 
s - Identified as a COPC in surface soil 
F - Identified as a COPC in fluvial deposits groundwater 
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7.2.1 Soil 

Surface Soil 

Based on the screening comparisons described in Appendix I and data presented in Table 7-9, this 

HHRA focuses on the following surface soil COPCs: dieldrin, MCPA, and the calculated BEQ 

comprising the carcinogenic polyaromatic hydrocarbons: chrysene, benzo(a)pyrene, 

benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, and indeno( 123-cd)pyrene. 

Components of BEQ not identified as COPCs in Table 7-9 are assumed to be present in site 

samples, as indicated in Appendix. Dibenz(a,h)anthracene was not reported in any surface soil 

samples and is not included in the BEQ calculation, as shown in Table 7-8. 

Subsurface Soil 

Based on the screening comparisons and data presented in Table 7-10, no COPCs were identified. 

Subsurface soil will not be addressed in subsequent sections of this HHRA. 

7.2.2 Groundwater 

SWMU 5 groundwater will be deed restricted to prevent use of loess or fluvial deposits 

groundwater. The discussion below documents information risk managers use in risk management 

decisions regarding SWMU 5. 

Loess; Groundwater 

All loess groundwater data were combined into one data set, and the maximum reported 

concetntration for each chemical was used in the screening comparisons. Based on the guidelines 

presented in Appendix I and data presented in Table 7-l 1, the COPCs identified in loess 

groundwater are: antimony, arsenic, barium, cadmium, lead, vanadium, 1,2-dichloroethene (total), 

2-methylnaphthalene, carbon tetrachloride, naphthalene, trichloroethene, methylene chloride, and 

benzene. 
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Fluvial Deposits Groundwater 

All fluvial deposits groundwater data were combined into one data set, and the maximum reported 

concentration for each chemical was used in the screening comparisons. Fluvial deposits 

groundwater COPCs are identified in Table 7-12 as cadmium, lead, nitrobenzene, chloroform, 

chloromethane, trichloroethene, and carbon tetrachloride. 

7.3 Exposure Assessment 

7.3.1 Exposure Setting and Land Use 

The AFFTF was active from 1949 to 1996 and contained two circular fire mats. Both mats, 

Mat 305 to the east and Mat 392 to the west, were 75-foot diameter, double-bermed concrete pads 

with mock aircraft cockpits used in fire fighting and pilot rescue drills. The jet fuel used to ignite 

the fires was electrically pumped on demand from USTs via underground piping to the cockpits. 

Wastewater, foam, and fuel collected in drains in the mats were piped underground to an oil-water 

separator/fuel recycling system east of Mat 305. Separated fuel was then piped back to Mat 305 

on demand. Jet fuel was supplied to the east mat by three former USTs, which have since been 

removed. The west mat was serviced by one 5,000-gallon JP-5 UST before it was 

decommissioned and removed. 

Three small concrete-lined pits, approximately 160 feet north of the east mat, were used for 

hand-held fire extinguisher practice. Drain pipes from these pits lead to adjacent drainage ditches 

(SWMU 4). No chemicals of concern (COCs) were identified in an RF1 for the drainage ditches 

at NSA Mid-South. which included SWMU 4. 

JP-5 is the most recent fuel type used at the AFFTF. JP-4 and waste fuels such as de-planed 

aircraft fuels were previously used. The RFA reported that waste fuel was commonly mixed with 

waste solvents such as naphtha, xylene, methyl ethyl ketone, toluene, and benzene. 
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The oil-water separator/fuel recycling system was installed in 1977. Before that, the 

water-fuel-foam mixture from training activities was routinely discharged to the ditch system 

leading to the SWMU 4 drainage ditch. Occasionally, the waste liquid in the separator overflowed 

onsite. Shortly after the separator was installed, unburned fuel exploded several times in the drain 

line lealding to the separator. In 1986, the oil-water separator overflowed, releasing approximately 

500 ga.llons. In 1989, several ruptures in the drain line from the fire mats were identified and 

repaired in place. 

Tank-tightness tests conducted on the USTs on July 2, 1991, indicated that the west tank 

(UST 11508) and one of three east tanks (UST 1489) were leaking. Consequently, both tanks were 

removed from service. The amount of fuel released from the leaking USTs was unknown. 

Two s:piils of JP-5 fuel from the Carrier Deck Fire Fighting Training Facility, about 1,000 feet 

east of the site, may have affected the AFFTF. The first spill occurred on April 9, 1993; the 

second followed several weeks later. Overflow from the oil-water separator at the carrier deck 

entered the sanitary sewer, surfaced near the Navy Exchange service station, then reached the 

southeast corner of the AFFTF. 

Currently the site Ownership of the AFFTF is projected to change from the Navy to the 

City of Millington; however, future land use at SWMU 5 is projected to commercial property. 

7.3.2 Potentially Exposed Populations 

This section describes who may be exposed to COPCs in environmental media at SWMU 5 

currently or in the future. The discussion below documents information risk managers use in risk 

management decisions regarding SWMU 5 throughout the decision-making process. 
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Hypothetically exposed populations assumed to contact SWMU 5 media are site residents, site 

workers, construction workers, and site trespassers. Site residents are assumed to use the onsite 

underlying aquifers as a source of drinking water irrespective of naturally poor water quality. In 

accordance with RAGS and Appendix I, a residential scenario includes exposure during childhood 

and adulthood, and assumes exposure for 350 days per year for at least 30 years. 

Site workers are assumed to contact the affected area for eight hours each day, 250 days per year 

for 25 years. Current site workers’ exposure would be less than that assumed for the hypothetical 

future site worker because of their limited soil contact and the fact that SWMU 5 groundwater is 

not used as drinking or process water. Currently exposed individuals are maintenance workers. 

Maintenance worker exposure would be less than the hypothetical future worker assumed in this 

HHRA because maintenance workers would be less frequently exposed than USEPA’s standard 

default site worker and for fewer years, either acutely or subchronically. Default site worker 

assumptions are based on chronic exposure, as are the corresponding chemical and toxicological 

data used to estimate risk. Table 7-14 lists the exposure parameters for this receptor. 

Consequently, future worker assessment is considered to be protective of both current and future 

land use for site workers. 

In accordance with the agreement made among USEPA, TDEC, and the Navy on April 22, 1997, 

a future construction worker has been incorporated into this HHRA. A three year exposure 

duration was assumed with an exposure frequency of 120 days per year. Incidental ingestion rates 

for construction workers’ exposure to soil would be expected to be higher than default site workers 

(e.g., 50 mg per day). To account for a high ingestion rate during a portion of the construction 

project, and a lower ingestion rate toward the end of the project, the averages used were 

six months at 480 mg per day and 30 months at 150 mg per day. Consequently an average of 

200 mg per day is used as the construction worker ingestion rate. 
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Table 7-14 
Parameters Used to Estimate CD1 

Pathway Parameters 

Ingestion Rate (sail/sediment) OR,) 

Resident Adult Resident Child 

,‘,: &i ,: ,:;y., ‘.: ,yL;,, :‘/P~l\Q 
Trespassing Adolescent (age 7-16) Construction Worker Adult Worker Units 

Oral Ahwrption Efficiency ’ (OAF) 0.2 (innrganics) 0.2 (inorganics) 0.2 (inorganics) 0.2 (inorganics) 0.2 (inorganics) unitless 
0.8 (VOCs) 0.8 (VOCs) 0.8 (VOCs) 0.8 (VOCs) 0.8 (VOCs) 
0.5 (others) 0.5 (others) 0.5 (others) 0.5 (others) 0.5 (others) 

Exposure Frequency fEFI 

Notes: 
- 

6 - 
c - 
d - 

e - 
f - 

g - 
h - 

- i - 
,zt-. NA - 
- 

Risk Assessment Guidance for Superfiatd Vol. I, Human Health Evaluation Manual (Part A) (USEPA. 1989a) 
Construction worker IR, EF, and ED values recommended by TDEC. USEPA Region 4, and Navy April 1997 (USEPA, 1995). 
Supplemental Guidance to RAGS Bulletins 2 and 3, Exposure Assessment and Toxicity Assessment (VSEPA, 199s). 
Risk Assessment Guidance for Superfund Vol. I: Human Health Evaluation Manual Supplemental Guidance, Standard Default Exposure Factors, Interim Final, OBWER Directive: 
9285.6-3.EPA/600/8-89/043 (USEPA, 1991b). 
Assuming one day per week exposure. 
Risk Assessment Guidance for Superfund: Vol. I - Human Health Evaluation Manual (Part B, Development of Risk-Based Preliminary Remediation Goals), OSWER Directive 9285.7-01B 

VSEPA (1991a). 
Assuming trespassing occurs during the IO-year adolescent/teenage period. 
Calculated as the product of ED (years) x 365 days/year. 
Calculated as the product of 70 years (assumed lifetime) x 365 days per year. 
Not applicable. 
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Because groundwater is unlikely to be used as a drinking water source and soil exposure would 

likely be less frequent than that assumed for site residents, risk estimates were calculated for an 

adolescent trespasser, assuming exposure to SWMU 5 soil for 52 days per year for 10 years. The 

hypothetical future site trespasser scenario is assessed to account for a maximally exposed 

adolescent using the site for hiking and/or exploring. RAGS and Appendix I detail all exposure 

assumptions made for this HHRA. 

7.3.3 Exposure Pathways 

The hypothetical site resident, site worker, construction worker, and site trespasser scenarios 

assume continuous exposure to surface soil conditions. Incidental ingestion and dermal contact 

are the primary exposure pathways assessed in this HHRA. SWMU 5 is partially paved, and 

inhaling COPCs entrained in dust typically contributes several orders of magnitude less than 

incidental ingestion and dermal contact, based on the particulate emission factor recommended by 

USEPA. Consequently, fugitive dust exposure was not estimated. 

As summarized in the Environmental Assessment Report, a water well survey conducted by the 

Memphis and Shelby County Health Department does not indicate loess or fluvial deposits 

groundwater use for domestic or agricultural purposes within a mile of the site. Active public 

water supply wells in the area draw from deeper aquifers hydraulically separated from these upper 

groundwater zones by the Jackson-upper Claiborne confining unit clays. The domestic wells 

closest to SWMU 5 are two NSA Mid-South supply wells 2,700 feet northeast and 1,600 feet 

southeast of the site, which draw from the Memphis and Fort Pillow aquifers, respectively, and 

a city of Millington supply well 3,800 feet west of the site, which is screened in the 

Memphis aquifer (E/A&H, 1992). 

Background groundwater samples were analyzed for primary and secondary drinking water 

standards and the data indicate the loess groundwater would not be a viable drinking water source 
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(E/A&H, 1992). Groundwater sampled and target analytes are detailed in Section 4. Turbidity, 

detergents, iron, and manganese reportedly exceed the drinking water standards, limiting the 

potential for a complete exposure pathway. 

In accordance with recommendations of the BCT and TDEC’s policy assuming all groundwater 

is potentially drinking water, loess and fluvial deposits groundwater are assumed to be used as 

drinking water sources. Exposure estimates for each water-bearing zone included ingestion, and 

inhalation of COPCs identified in both loess and fluvial deposits groundwater. 

SWMU 5 is considered a single exposure unit area, and uniform exposure is assumed for all 

sample locations. Table 7-14 justifies exposure pathways assessed in this HHR4. 

Soil 

In general, soil-related pathways include incidental ingestion and dermal contact. Land use 

scenarios include hypothetical adult and child site residents, site workers, construction workers, 

and adlolescent trespassers. In addition, the scenarios presented in Table 7-15 assume continuous 

exposure to current surface and subsurface soil conditions. 

Groundwater 

For groundwater, the ingestion, inhalation of VOCs while showering exposure pathways are 

evaluated for hypothetical site residents, site workers, and construction workers. Uniform 

exposure is assumed for all sample locations. 
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Table 7-15 
Exposure Pathways Summary and Justification 

Medium and Pathway Selected 
Exposure Pathway for Evaluation? Reason for Selection or Exclusion 

Current/Future Site Workers and Future Construction Workers 

Air-Inhalation of chemicals 
entrained in fugitive dust 

No Most of SWMU 5 is paved, covered with gravel, 
or vegetated, preventing fugitive dust 
generation. This exposure pathway would 
contribute orders of magnitude less than other 
direct exposure pathways. 

Soil-Dermal contact Yes Current/future site workers and construction 
workers could be exposed to soil at SWMU 5. 

Groundwater-Inhalation of 
volatilized groundwater 
contaminants 

Yes Groundwater is not currently a source of potable 
or general use water at SWMU 5. However, 
TDEC requires grotmdwater to be assessed 
assuming it will be a drinking water source. 

Current/Future Adolescent Site Trespassers 

~~&&~&& $&f g&g& ; : : : ;.. : ..: 
cmtan.l~ts c3sllimfing -fr& soif :...... ., ,., : .: : : 
Air-Inhaiation of chemicals 
entrained in fugitive dust 

No Most of SWMU 5 is paved, covered with gravel, 
or vegetated, preventing fugitive dust 
generation. This exposure pathway would 
contribute orders of magnitude less than other 
direct exposure pathways. 

Soil-Dermal contact Yes Trespassers could be exposed to site soil at 
SWMU 5. 

Groundwater-Inhalation of 
volatilized groundwater 
contaminants 

No Groundwater is not currently a source of potable 
or nonresidential water at SWMU 5. 
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Table 7-15 
Exposure Pathways Summary and Justification 

Medium and Pathway Selected 

Air-Inhalation of chemicals 
entrained in fugitive dust 

No Most of SWMU 5 is paved, covered with gravel, 
or vegetated, which prevents fugitive dust 
generation. This exposure pathway would 
contribute orders of magnitude less than other 
direct exposure pathways. 

Groundwater-Ingestion of 
contaminants during potable or 
general use 

Yes The loess and fluvial deposits water-hearing 
zone could be used as a potable water source. 
This assumption was based on TDEC’s 
requirements for assuming all groundwater is 
potential drinking water. 

Wild game or domestic animals- 
Ingestion of tissue impacted by 
media contamination 

No The potential for significant exposure via this 
pathway is low relative to that of other exposure 
pathways assessed. 
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7.3.4 Exposure Point Concentrations 

EPCs are determined in accordance with RAGS and Appendix I. 

Surface Soil 

The upper confidence limits (UC&) calculated for dieldrin and the carcinogenic PAHs in surface 

soil (Table 7-16) are greater than the maximum reported concentration, so the maximum 

concentrations are used as the EPC. MCPA, which was only analyzed in six samples did not have 

an UCL calculated and the maximum reported concentration is used as the EPC for this compound 

(Table 7-16). 

Groundwater 

No plumes were defined based on the concentrations reported, so the arithmetic mean 

concentration recommended in USEPA’s Supplemental Guidance to RAGS Bulletins could not be 

used as the groundwater EPC. Because fewer than 10 loess or 10 fluvial deposits groundwater wkv 

samples were analyzed for each parameter, UCLs were not calculated for the groundwater 

COPCs, and the maximum reported concentrations were used to estimate exposure. Maximum 

concentrations reported in loess and fluvial deposits groundwater are presented in Tables 7-l 1 

and 7-12, respectively. Assuming an individual would be exposed to the maximum reported 

concentration for each groundwater COPC creates a theoretical hot spot. The nature and extent 

of contamination is described in Section 6. 

7.3.5 Quantification of Exposure 

Exposure is quantified in accordance with RAGS as discussed in Appendix I. Intake calculations 

are incorporated into risk estimates, and chronic daily intake (CDI) is not presented separately. 

However, to aid the reader in understanding intake parameters that were used to estimate CDI, 

these parameters are summarized in Table 7-14. 
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Table 7.16 
Statistical Analysis of COPCs in Surface Soil 

NSA Mid-South SWMUS 
Millington, Tennessee 

COPC 
Natural Log Transformed UCL MAX EPC FllFC TEF EPC Rationale for 

n mean SD H-stat @WW @gW) (mglkg) (unitless) (unitless) (mglkg) Selection 

l MCPA 6 NA NA NA NA 19 19 0.2 NA 3.8 Max used 
Dieldrin 
Benzo(a)anthracene 

Benzo( a)pyrene 
Benzo(b)fluoranthrene 
Benzo( k)fluoranthene 
Chrysene 
Indeno( 1,2.3-cd)pyrene 

12 4 992 1 428 3 662 1.848 0 09 1.848 1 NA 1.848 UCL used 
13 -1 606 0 415 2 043 0.2824 0 14 0.14 0.2 0.1 0.0028 Max used 
13 -1 612 0 331 1 967 0.266 0.15 0.15 0.2 1 0.03 Max used 
13 -1 578 0 353 1.98 0.2691 0 14 0.14 0.2 0.1 0.0028 Max used 
13 -1 591 0 355 1.981 0.2684 0 13 0.13 0.2 0.01 0.00026 Max used 
13 -1 595 1 077 2 998 1.234 0.14 0.14 0.2 0.001 0.000028 Max used 
13 -1 459 0 554 2.211 0.3134 0 067 0.067 0.2 0.1 0.00134 Max used 

NOTES: 
mean = arithmetic mean of the logtransformed data 

n = number of samples analyzed 
SD = standard deviation for a sample of data 

H-stat = “H” statistic from Gilbert 1987; cuboidal interpolation was used to determine the value in 
accordance with USEPA Supplemental Guidance to RAGS, Calculating the Concentration Term 

NA = not applicable 
EPC = exposure point concentration 
UCL = 95 percentile upper confidence level mean 
MAX = maximum reported concentration 

FllFC = 20% of the total site area was assumed for COPCs reported in only one sample 
TEF = toxicity equivalence factor 

MCPA = 2-methyl-4-chlorophenoxyacetic acid 
BEQ = benzo(a)pyrene equivalent concentration, based on hits only 

l = The maximum reported concentration was used as EPC for MCPA and BEQ because these 
compounds were reported in two or less of 13 samples. 
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The fraction ingested and fraction consumed (FI/FC) is computed by estimating the maximum 

affected area and dividing that area by the approximate total site area. These computations are 

conservative to account for uncertainty about contaminant distributions. The FI/FC factors modify 

the exposure unit area concentrations to more closely approximate actual exposure conditions. 

To clarify the spatial distribution of estimated risks, three steps were followed: 

. risk was estimated based on the maximum reported concentrations 

. risk was estimated based on FI/FC 

. point risk was estimated for hot spots 

Of the three COPCs identified in surface soil at SWMU 5, dieldrin warrants 95* percentile upper 

confidence limit (UCL) calculation based on its spatial distribution (reported at 12 of 13 sample 

locations). The maximum reported concentration of MCPA is used as the EPC since only RF1 

samples (six samples) were analyzed for MCPA. Carcinogenic PAHs were reported in less than 

20% of surface soil samples (two of 13 samples). Consequently, a UCL would be primarily 

influenced by reported nondetects, possibly skewing the data to overestimate risk at locations 

reported as nondetects, while underestimating risk at locations where PAHs were reported. The 

maximum concentrations reported for individual PAHs were used to estimate the EPC (i.e., BEQ). 

EPCs for MCPA and PAHs were adjusted based on their spatial distribution. Based on the 

frequency of detection, a multiplier of 0.2 was applied to the EPCs for MCPA and BEQ to account 

for an individual exposed to the entire SWMU 5 area. Assuming these concentrations are present 

at 20% of SWMU 5 is conservative, based on the limited data set. The actual site area 

contaminated with either MCPA or PAHs may be less. However, this fraction was selected to 

account for areas not sampled and possible variability inherent in soil samples. This adjustment 

could underestimate exposure at the locations where MCPA and BEQ were reported at 
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concentrations greater than the adjusted EPC. Consequently, MCPA and PAHs are assessed as 

hot spo’ts using unadjusted EPCs in Section 7.6, and dieldrin is included where appropriate. 

Groundwater 

Althou,gh 14 loess groundwater samples were collected, all samples were not analyzed for each 

analytical parameter. Consequently, the UCL did not apply and the maximum reported 

concentrations reported in Table 7-11 are used as the EPC. Similarly, 10 fluvial deposits 

ground.water locations were sampled (three samples were collected at location 05MWO4) and the 

maximum reported concentrations shown in Table 7-12 are used as EPCs. 

7.4 Toxicity Assessment 

Toxicity assessment terms and methods are discussed in Appendix I. In accordance with RAGS, 

toxicological profiles for SWMU 5 COPCs are presented below. 

Most information for the brief profiles below was obtained from the Integrated Risk Information 

System (IRIS), the Health Effects Assessment Summary Table (HEAST), and the National Center 

for Environmental Assessment (NCEA). The profiles summarize the adverse effects of COPCs 

and the amount associated with them. Table 7-17 summarizes toxicity reference information for 

all COPCs. 

. 

Antimony belongs to the same periodic group as arsenic. This element is absorbed slowly through 

the gastrointestinal tract. Another target is the blood, where antimony concentrates. Because of 

wideslpread industrial use, the primary exposure route for antimony to the general population is 

food. Antimony is also a common air pollutant from industrial emissions. The critical effect of 

antimony in experimental animals is a reduction of longevity. An oral reference dose (RfD) of 

0.0004 mg/kg-day has been established by USEPA (Klaassen et al., 1986). Information is 

unava.ilable regarding the carcinogenicity of antimony. 
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Arsenic exposure via the ingestion route darkens and hardens the skin of chronically exposed 

humans. Inhalation exposure to arsenic causes neurological deficits, anemia, and cardiovascular 

effects.. USEPA set 0.3 lug/kg-day as the oral RfD for arsenic based on a no-observed-adverse 

effects-level (NOAEL) of 0.8 pg/kgday in a human exposure study. Arsenic’s effect on the 

nervous and cardiovascular systems is primarily associated with acute exposure to higher 

concentrations. Exposure to arsenic-containing materials has been shown to cause cancer in 

humarrs . Inhaling these materials can lead to increased lung cancer risk, and ingesting these 

materials is associated with increased skin cancer rates. Arsenic has been classified as a Group A 

carcinogen by USEPA, with an slope factor (SF) of 1.5 kgday/mg. Human milk contains about 

3 @g/L, arsenic (Klaassen et al., 1986). 

Barium is used in various alloys, paints, soap, and manufacturing processes. Barium sulfate aids 

X-ray diagnosis. This element is relatively abundant in nature and is found in plant and animal 

tissue :such as Brazil nuts, which contain 3 to 4 milligrams (mg) per gram. The fatal absorbed 

dose of barium is approximately 1,000 mg (for humans). Major toxic effects of this element are 

muscle stimulation, and heart and central nervous system (CNS) effects. USEPA determined the 

oral and inhalation RfDs to be 0.07 and 1.43E-4 mg/kgday, respectively (Dreisbach et al., 1987; 

Klaassen et al., 1986). 

Benzene is found in gasoline and has been used as a solvent in coal tar naphtha, rubber, and plastic 

cement. USEPA lists benzene as a group A carcinogen. In large doses, benzene depresses the 

CNS, and chronic exposure depresses bone marrow. The oral SF for benzene was set by USEPA 

as 2.9E-2 kgday/mg; an oral RfD has not been set. 

Cadmium can upset the stomach, leading to vomiting and diarrhea in acute oral exposure. Acute 

inhalation of cadmium-containing dust can irritate the lungs. Chronic exposure to cadmium, either 

via inhalationor ingestion, caused kidney damage (including kidney stones), emphysema, and high 
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blood pressure. Other tissues reportedly injured by cadmium exposure in animals and humans 

include the lungs, testes, liver, immune system, blood, and the nervous system. An oral RfD of 

0.001 mg/kgday has been determined by USEPA for cadmium in food, based on human diet 

studies involving chronic exposure in which significant increased protein was found in the urine. 

A separate oral RD for cadmium in water has been determined by USEPA to be 

0.0005 mg/kg-ay . Cadmium has been classified by USEPA as a group Bl carcinogen by the 

inhalation route, based on limited evidence from epidemiological studies in which an excess risk 

of lung cancer was observed in cadmium smelter workers. There is sufficient evidence of 

increased risk of lung cancer in rats and mice exposed to cadmium via inhalation. Seven studies 

in which cadmium was administered orally to rats and mice have shown no evidence of 

carcinogenic response following exposure via this route (Klaassen et al., 1986). 

Carbon tetrachlutie is used as a solvent and intermediate in many industrial processes. The adult 

fatal dose by ingestion or inhalation is 3 to 5 milliliters and the exposure limit is 5 ppm 

(National Institute for Occupational Safety and Health 2 ppm) or 30 mg/m3 (1.5 grams evaporated 

in a room lo-foot by IO-foot by 8-foot = 10 ppm). Carbon tetrachloride depresses and injures 

almost all cells of the body, including those of the CNS, liver, kidney, and blood vessels. 

Toxicity appears to result from the intracellular breakdown of carbon tetrachloride to more toxic 

intermediates, including epoxides, particularly in the liver. The heart muscle may be depressed 

and ventricular arrhythmias may occur. Concomitant ethanol ingestion increases the effect of 

carbon tetrachloride on all organs. For acute poisoning from inhalation, skin absorption, or 

ingestion, the immediate effects are abdominal pain, nausea, vomiting, dizziness, and confusion, 

progressing to unconsciousness, respiratory slowing, slowed or irregular pulse, and falling blood 

pressure. Coma, liver damage, jaundice, or kidney damage may appear independently, or all may 

occur in the same individual at different times. These same symptoms may occur after 

repeated exposures to low concentrations, but in less severe form. USEPA has identified 

carbon tetrachloride as a group B2 carcinogen. Carbon tetrachloride has an oral RfD of 
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7E-04 mg/kgday , an oral SF of 1.30E-01 kgday/mg, and an inhalation SF of 

5.25E-02 kgday/mg calculated using an inhalation unit risk of 1 SE-5 ug/m3 (IRIS, 1999). NCEA 

has issued a provisional value for an inhalation RFD of 5.71E-04 mg/kgday as well. A federal 

MCL has been established for carbon tetrachloride at 0.005 milligrams per liter (mg/L) 

(USEPA, 1996b). 

Chloroform, a halogenated hydrocarbon, has been used as a fumigant and an additive to suppress 

the fire hazard of carbon disulfide. It also has a low capacity for insect control. Volatile and 

gaseous anesthetics such as chloroform are sometimes used to produce general anesthesia. This 

contaminant is the primary chlorinated hydrocarbon produced during chlorination of drinking 

water, and is commonly present at low concentrations in most drinking water supplies. This 

compound depresses all CNS functions from the cortex to the medulla. Additional target organs 

include the liver, heart, and kidney. Chloroform exposure to the heart sensitizes the muscle to 

arrhythmias, as do many halogenated hydrocarbons. This action could interfere with digitalis 

glycosides or a pacemaker in the form of premature or uncontrolled beats. Chloroform is a 

class B2 carcinogen, and USEPA set the oral slope factor and inhalation slope factor to 0.0061 and 

0.0805 (mg/kg-day)‘, respectively. The RfDo is 0.01 mg/kg-day (Dreisbach, et al., 1987). 

Chlorome~hane is a clear, colorless gas that has a faintly sweet, nonirritating odor at high 

concentrations in the air. A naturally occurring chemical, it is produced in large amounts in the 

oceans and by some plants and rotting wood. and by burning such materials as grass, wood, charcoal, 

and coal. Chloromethane is also produced industrially, but most of it is destroyed during use. It is 

used mainly to produce other chemicals such as silicones (72%), agricultural chemicals (8%), 

quaternary amines, and butyl rubber. 

Z,2-Dichloroefhene is a halogenated hydrocarbon associated with toxicity to the 

mucous membrane, skin, lung, cornea (irritation), and liver. This compound is less toxic than its 
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alkane counterparts, and is a breakdown product of trichloroethene (TCE) and an intermediate in 

the dechlorination of TCE to vinyl chloride. 1,2-Dichloroethene is neither mutagenic nor 

carcinogenic. There is no USEPA carcinogenicity listing for this compound (Dreisbach et al., 

1987). However, the oral reference dose has been set to 0.01 mg/kgday for the cis-isomer, and 

at 0.02 mg/kgday for the trans-isomer by USEPA (HEAST, 1996, and IRIS, 1997). 

Dieldrin is a polycyclic chlorinated pesticide. Short-term exposure to high doses of dieldrin 

causes tremors and convulsions. Chronic exposure can cause emotional and neuromuscular 

disturbances. Exposed individuals revert to normal approximately one week after the dieldrin 

source is removed. Dieldrin is classified as a B2 carcinogen by USEPA; the oral SF, inhalation 

SF, and oral RfD were set to 16 kgday/mg, 16.1 kg-day/mg, and 0.00005 mg/kgday, 

respectively (Dreisbach et al., 1987). 

Lead has been classified as a group B2 carcinogen by USEPA based on sufficient animal evidence w 
and inadequate human evidence. Ten rat bioassays and one mouse assay have shown statistically 

significant increases in renal tumors with dietary and subcutaneous exposure to several soluble 

lead salts. Animal assays provide reproducible laboratory results, in multiple rat strains, with 

some evidence of multiple tumor sites. Short-term studies show that lead affects gene expression. _ 

Lead can accumulate in bone marrow, and effects have been observed in the CNS, blood, and 

mental development of children. Once lead accumulates in the body, other influences cause the 

actual levels in the blood to fluctuate - sometimes the lead is attached to binding sites; sometimes 

lead is free flowing. This fluctuation and lack of previous lead exposure data are two of the 

reasons lead effects are difficult to predict (Klaassen et al., 1986). No RfD or SF has been set by 

USEPA. However, an action level of 400 mglkg for soil has been proposed by USEPA that is 

considered to be protective of child residents. USEPA has recommended a 1,000 to 1,300 mg/kg 

cleanup standard for industrial properties. USEPA’s Office of Water has established a lead 

treatment technique action level of 15 pg/L. 
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244ethyZ4chZorophenoxyacefic acid (MCPA) is a hormone-type herbicide, structurally similar 

to 2,4-D and often combined with it. A lethal dose to 50% of the population (LD,,) was 

determined for quail of 377 mg/kg, with a lethal concentration to 50% of the population (LC,,) 

for trout at 117 mg/L (Farm Chemicals Handbook, 1990). MCPA is generally toxic to the liver 

and kidneys. Specific toxic effects noted in IRIS elicited from oral administration of MCPA to 

dogs and rats include: alterations in clinical chemistries (e.g., kidneys: urea, potassium, and 

creatinine; liver: bilirubin, GPT, GOT, triglycerides, and cholesterol) associated with concomitant 

liver weight changes and histopathology changes (e.g., kidney: increased kidney pigment 

deposition in proximal tubular epithelium; liver: change in the nature/coloration of gall fluid) 

(IRIS, 1997). The lower exposure limit (LEL) for systemic toxicity is 0.75 mg/kgday, and the 

no-observed-effects-level (NOEL) for systemic toxicity is 0.15 mg/kgday. USEPA determined 

the oral RfD to be 5E-4 mg/kgday, with a medium confidence rating and an uncertainty factor 

of 300 (IRIS, 1997). 

Methylene chloride, a common industrial solvent, has been used in the post-harvest fumigation 

of strawberries and commodity fumigation of grains, with ethylene for degreening citrus fruits. 

This compound causes CNS depression and lung and liver damage. The potential exists for 

synergistic hepatotoxic effects during corresponding exposure to enzyme inducers such as alcohols 

and ketones (Dreisbach et al., 1987). Methylene chloride is a USEPA class B2 carcinogen, and 

the oral and inhalation SFs have been set by USEPA at 0.0075 and 0.00164 kgday/mg, 

respectively. As listed in IRIS, the classification is based on inadequate human data, but sufficient 

evidence of carcinogenicity in animals, such as increased incidence of hepatocellular neoplasms 

and alveolar/bronchiolar neoplasms in male and female mice, and increased incidence of benign 

mammary tumors in both sexes of rats, salivary gland sarcomas in male rats, and leukemia in 

female rats. This classification is supported by some positive genotoxicity data, although results 

in mammalian systems are generally negative. The oral and inhalation RfDs are 0.06 and 

0.857 mg/kg-day, respectively. As listed in IRIS, the critical effect of this chemical is liver 
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toxicity. The uncertainty factor was determined to be 100 and the modifying factor was 

determined to be 1 (IRIS, 1997). 

Naphthalene and 2-methylnaphthalene cause hemolysis with subsequent blocking of renal tubules 

by precipitated hemoglobin. Hepatic necrosis has been reported. Hemolysis only occurs in 

individuals with a hereditary deficiency of glucose-6-phosphate dehydrogenase in the red cells 

(primarily black males), which results in a low level of reduced glutathione and increased 

susceptibility to hemolysis by naphthalene metabolites. These chemicals are most dangerous in 

children up to age 6, in whom absorption occurs rapidly. The oral RfD for naphthalene is 

4E-02 mg/kg-day (USEPA, 1996). 

Nitrobenzene is an oily yellow or pale brown liquid with an almond-like odor used in the 

manufacture of dyes, drugs, pesticides, and synthetic rubber (ATSDR, 1990). Direct contact of 

small amounts of nitrobenzene with the skin or eyes may cause mild irritation. Case studies of 

repeated exposure to nitrobenzene via inhalation and the oral route indicated that 

methemoglobinemia is the major adverse effect in humans. This condition affects the ability of 

the blood to carry oxygen. Following such exposure, the skin may turn bluish, accompanied by 

nausea, vomiting, and shortness of breath. Effects such as headaches, irritability, dizziness, 

weakness, and drowsiness may also occur. If the exposure level is extremely high, nitrobenzene 

can cause coma and possibly death, unless prompt medical treatment is received. No studies were 

located regarding the carcinogenic effects in humans or animals from inhalation, oral, or 

dermal exposure to nitrobenzene. Nitrobenzene has been classified by USEPA as a Group D 

compound, i.e., not classifiable as to its carcinogenicity because of lack of data (IRIS, 1997). The 

oral RfD for nitrobenzene is 5E-04 mg/kg-day (IRIS, 1997) and the inhalation RFD for 

nitrobenzene is 5.7 1 E-04 mg/kgday (HEAST, 1996). 
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Carcinogenic PAHs include the following COPCs and toxicity equivalence factors (TEFs): 

Carcinopenic PAH TEF 

Benzo(a)anthracene 0.1 

Benzo(b)fluoranthene 0.1 

Dibenz(a,h)anthracene 1.0 

Benzo(k)fluoranthene 0.01 

Benzo(a)pyrene 1.0 

Indeno( 1,2,3-cd)pyrene 0.1 

Chrysene 0.001 

All the carcinogenic PAHs listed above are classified by USEPA as B2 carcinogens. Their 

carcinogenicity is addressed relative to that of benzo(a)pyrene, which has an oral slope factor of 

7.3 kg-day/mg using TEFs set by USEPA. Some PAHs are toxic to the liver, kidney, and blood. 

However, the toxic effects of the PAHs above have not been well established. There are no RIDS 

for the PAHs above because of a lack of data. Most carcinogenic PAHs have been classified as 

such due to animal studies using large doses of purified PAHs. There is some doubt as to the 

validity of these listings, and the SFs listed in USEPA’s RBC table are provisional. However, 

these PAHs are carcinogens when the exposure involves a mixture of other carcinogenic 

substances, such as coal tar, soots, cigarette smoke, etc. (Klaassen et al., 1986). 

Other PAHs - those not classified by USEPA as carcinogens - are toxic to the liver, kidney, and 

blood. This group of PAHs includes compounds such as pyrene, acenaphthene, acenaphthylene, 

benzo(g,h,i)perylene, and phenanthrene. USEPA has determined oral RfDs for only two of these 

compounds: pyrene (0.03 mg/kg-day) and acenaphthene (0.06 mg/kgday). The RfD for pyrene 

is adopted as a surrogate oral RfD for phenanthrene and benzo(g,h,i)perylene. 
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Trichloroethene (TCE) is a mobile, volatile liquid with the characteristic odor of chloroform. 

TCE is a strong skin and eye irritant that is relatively less toxic if ingested. Inhaling high 

concentrations causes narcosis and anesthesia (Dreisbach et al., 1987). This compound targets the 

liver and other organs. TCE is a B2 carcinogen, and the oral and inhalation SFs have been 

assigned provisional values by USEPA’s NCEA to 0.011 and 0.006 kgday/mg, respectively. 

The provisional oral RfD also set by NCEA is 0.006 mg/kgday (NCEA, 1992). 

Vanadium is poorly absorbed through the skin and gastrointestinal mucosa (i.e., via 

oral ingestion), and is a ubiquitous element. It is also a by-product of petroleum refining. 

Vanadium is soluble in fats and oils. Municipal water supplies contain 0.001 to 0.006 mg/L 

(Klaassen et al., 1986). The target organ is unclear, and the primary focus of toxicological 

information is inhalation of vanadium dust, an exposure pathway not addressed in this risk 

assessment. Typical mineral supplements contain approximately 0.010 mg in a daily dose. The 

oral RfD set by USEPA is 0.007 mg/kgday (IRIS, 1997). 

7.5 Risk Characterization 

Exposure to SWMU 5 media was assessed using three scenarios: residential, industrial 

(site worker and construction worker), and trespasser. For the residential and industrial scenarios, 

five exposure pathways were evaluated: incidental surface soil ingestion, dermal contact with 

surface soil, and ingestion of groundwater, and inhalation of VOCs volatilized from groundwater. 

Site trespassers were assessed assuming soil exposure only (incidental ingestion and dermal contact 

with surface soil). 

TDEC assumes that all groundwater is potential drinking water. Consequently, loess and fluvial 

deposits groundwater exposure pathways were evaluated assuming that site groundwater will be 

used for potable, domestic, and/or process water and that an unfiltered well, drawing from the 

corresponding water-bearing zone, will be installed. However, the trespasser scenario does 

not include groundwater exposure pathways. Tables 7-18 and 7-19 present surface soil risk 

estimates for the incidental ingestion and dermal contact exposure pathways, respectively. 
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Table 7.10 
Risk Estimates 

Incidental Ingestion of Surface Sol1 
NSA MIdSouth SWMU 5 

Memphis, Tennessee 

Chemical 

BEQ 
Dieldnn 
MCPA 

EPC Oral RID Oral SF 
(mglkg) (mglkgday) (kgdaylmg) 

0 0372 NA 73 
1 040 0 00005 16 
38 OK05 NA 

Adult 

HQ 

NA 
0 051 
0010 

Site Resldenf Site Worker Construction Worker Site Trespasser 

Child LWA Adult Adult Adolescent 

HQ ILCR HQ ILCR HQ ILCR HQ ILCR 

NA 4 3E-07 NA 4.8E-08 NA 1 .l E-08 NA 1.2E-08 
0.47 4.6E-05 0.018 5.2E-06 3.5E-02 1.2E-06 0.012 1.3E-06 

0.097 NA 0004 NA 7.1E-03 NA 0.002 NA 

Cumulatrve HI or ILCR 0.06 0.6 SE-05 0.02 5.E-06 0.04 1 .E-O6 0.014 1 .E-O6 

Notes: 
EPC = Exposure pornt concentration 
RfD = Reference Dose 

SF = Slope Factor 
HQ = Hazard quotient 

ILCR = Incremental excess lrfebme cancer risk 
HI = Hazard index 

NA = Not applicable 
LWA = Lifetime weighted average 

mglkg = milligram per kilogram 



Table 7.19 
Risk Estimates 

Dermal Contact With Surface Soil 
NSA Mid-South SWMU 5 

Memphis, Tennessee 

Me Resident She Worker Construction Worker Site Trespasser 

Chemical 
EPC Dermal RR> Dermal SF 

(mglkg) lnorganlc DAF (mglkgday) (kgdaylmg) 

Adult 

HQ 

ChiM 

HQ 

LWA 

ILCR 

Adun Adult Adolescent 

HQ ILCR HQ ILCR HQ ILCR 

iEa 0 0372 no 05 NA 14.6 NA NA 1.9E-07 NA 7.6E-06 NA 4.5E-09 NA 1 .OE-08 
Dleldrtn I a48 no 05 0 oOGO25 32 0 042 0.14 2.1E-05 0 030 6.5E-06 1.4E-02 4.9E-07 O.OQ96 1 .lE-06 
MCPA 36 no 05 0 ociJ25 NA 0.009 0.03 NA 0.006 NA 2.9E-03 NA 0.0020 NA 

Cumulative HI or ILCR 0.05 0.2 2.E-05 0.04 9.E-06 0.02 5.E-07 0.012 I .E-06 

Notes: 
EPC = Exposure point concentration 

Inorganic = In accordance with RAGS, dermal absorption factors of 0.01 and 0.001 were used to account for the fraction crossing the skin barrier for organics 
and inorganics. respectively, dermal intake was estimated in accordance with RAGS and General Humsn Health Risk Assessment AppfoOch for NSA Memphis (E/A&H, 1997) 

DAF = Dermal adjustment factor, used to account for gastrointestinal absorbtion efficiency in accordance with RAGS 
RiD = Reference Dose 
SF = Slope Factor 
HQ = Hazard quotient 

ILCR = Incremental excess lifetime cancer risk 
HI = Hazard index 

NA = Not applicable 
LWA = Llfetime weighted average 

mg/kg = milligram per kilogram 
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Tables 7-20 and 7-21 present ingestion and inhalation risk estimates for loess groundwater, 

respectively, while Tables 7-22 and 7-23 present ingestion and inhalation risk estimates for fluvial 

deposits groundwater. 

7.5.1 Hypothetical Site Residents 

In accordance with RAGS, risk to site residents was evaluated for carcinogens using the lifetime 

weighted average estimates of daily intake. As previously discussed, three exposure pathways 

were evaluated for the residential scenario: incidental surface soil ingestion, dermal contact with 

surface soil, and ingestion of groundwater. In addition, inhalation of VOCs was evaluated because 

VOCs were identified as groundwater COPCs. Noncarcinogenic risk or hazard was estimated 

separately to address child and adult exposure. As shown in Figure 7-1, the sum of soil and loess 

groundwater risk estimates is 7E-3, with groundwater contributing more than 95 % of the risk. 

Also shown in Figure 7-1, soil and fluvial deposits risk estimates total lE4. 

Similarly, groundwater hazard estimates contribute more than 95 % of the total Hazard Index (HI). 

HI estimates for the sum of soil and loess groundwater adult and child residents are 84 and 197, 

respectively, as shown in Figure 7-2. Figure 7-2 also shows HI estimates for soil and fl&al 

deposits groundwater, which are 1 and 4 for adult and child residents, respectively. 

Soil 

As shown on Figure 7-1, the sum soil Incremental Lifetime Excess Cancer Risk (ILCR) estimate 

for site residents is 7E-5. The ingestion ILCR estimate for surface soil is 5E-5, while the dermal 

pathway ILCR is lE-5, as shown in Tables 7-18 and 7-19, respectively. Dieldrin is the primary 

contributor to the ingestion and dermal contact pathways, with BEQ contributing less than lE-6 

to each exposure pathway. 

l-47 



Assembly A RCRA Facility investigarion Report 
Aircraff Fire Fighting Training Facility - SWUU 5 
NSA Mid-South - Millington, Tennessee 
Revision: 3; June 3, 1999 

Figure 7-2 shows the sum of soil HI estimates for adult and child residents to be 0.1 and 0.7, 

respectively. As shown in Tables 7-18 and 7-19, the incidental soil ingestion HI estimates for 

adult and child residents are 0.06 and 0.6, respectively. Dermal contact HI estimates are 0.05 and 

0.2, respectively. Dieldrin is the primary contributor to soil HI, with MCPA as a secondary 

contributor. 

Groundwater 

Loess 

The sum loess groundwater ILCR estimate for the site resident receptor is 7E-3, as shown in 

Figure 7-l. For the ingestion and inhalation pathways, the lifetime weighted average ILCR 

estimates are 5E-3 and 2E-3, respectively, as shown in Tables 7-20 and 7-21. Arsenic and 

benzene are the primary contributors to ILCR estimates. 

Sum adult and child HI estimates for loess groundwater exposure pathways are 84 and 196, 

respectively. Ingestion HI estimates for the adult and child are 21 and 50, while inhalation HI 

estimates are 63 and 147. Arsenic, antimony, and cadmium are primary contributors to ingestion 

HI, with vanadium and barium as secondary contributors. Benzene accounts for more than 95 % 

of the inhalation pathway HI estimates. 

The maximum lead concentration reported in loess groundwater was used as the EPC when using 

USEPA’s IEUBK Lead Model (Version 0.99d) and the maximum lead concentration reported in 

soil was also used in the model to account for incidental soil and dust ingestion. Model defaults 

remained unchanged for the remaining input parameters. This characterization is based on 

USEPA’s IEUBK lead model default settings and the assumption that a child would ingest loess 

groundwater and site soil from the age of zero to 84 months. USEPA’s policy is to identify lead 

as a COC if the model calculates more than a 5 % probability of a blood lead level greater than or 

equal to 0.01 milligrams per deciliter (mg/dl). As shown in Figure 7-3, the probability USEPA’s 

model calculated a blood lead level above 0.01 mg/dl is below USEPA’s acceptable limit of 5 %. 

Consequently, lead is not a COC in loess groundwater. 
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Figure 7-1 Risk Summary 
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Figure 7-3 

Model Output for Loess Groundwater and Surface Soil 
USEPA LEAD MODEL Version 0.99d 

AIR CONCENTRATION: 0.100 pg Pb/m3 DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

Age Time Outdoors (hr) Vent. Rate (m3/day) Lung Abs. (X) 
o-1 1.0 2.0 32.0 
l-2 2.0 3.0 32.0 
2-3 3.0 5.0 32.0 
3-4 4.0 5.0 32.0 
4-5 4.0 5.0 32.0 
5-6 4.0 7.0 32.0 
6-7 4.0 7.0 32.0 

DIET: DEFAULT 

DRINKING WATER Cone: 29.20 pg PblL 
WATER Consumption: DEFAULT 

SOIL & DUST: 
Soil: constant cont. 
Dust: constant cont. 

Age Soil (pg Pb/g) House Dust (pg Pb/g) 
o-1 30.7 30.7 
l-2 30.7 30.7 
2-3 30.7 30.7 
3-4 30.7 30.7 
4-5 30.7 30.7 
5-6 30.7 30.7 
6-7 30.7 30.7 

Additional Dust Sources: None DEFAULT 

PAINT Intake: 0.00 pg Pb/day DEFAULT 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 pg Pbldl 
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Figure 7-3 (continued) 

Model Output for Loess Groundwater and Surface Soil 
VSEPA LEAD MODEL Version 0.99d 

CALCULATED BLOOD Pb and Pb UPTAKES: 

YEAR 
----I 
0.5-I: 

l-2: 
2-3: 
3-4: 
4-5: 
5-6: 
6-7: 

YEAR 
------ 
0.5-l: 

l-2: 
2-3: 
3-4: 
4-5: 
5-6: 
6-7: 

Blood Level Total Uptake Soil+Dust Uptake 
(/.ddl) (Piw+Y) Day) 
_---------- ___-________ ------------ 

3.3 6.06 0.73 
4.2 10.46 1.13 
4.1 11.18 1.14 
4.0 11.33 1.16 
3.8 11.31 0.87 
3.6 11.87 0.78 
3.5 12.31 0.74 

Diet Uptake Water Uptake Paint Uptake Air Uptake 
WRY) Day) (Cc&W) b.dW) 
_---------- ------------ ------------ -------- 

2.58 2.73 0.00 0.02 
2.64 6.66 0.00 0.03 
2.99 6.99 0.00 0.06 
2.90 7.19 0.00 0.07 
2.82 7.55 0.00 0.07 
2.99 8.00 0.00 0.09 
3.31 8.16 0.00 0.09 
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TabIs 7.20 
Risk Estimates 

Ingation of Loas Groundwater 
NSA Mid-South SWMU 5 

Mampklr, 

Site Resident sire Worker Consrrucfmn Worker 

Aduff Chdd LWA Adull A.%Jll 
EPC OnI RR) Oral SF 

Chemical HQ ( g 1 ( g g y) ( g y g) m/L m fk da k da lm HQ ILCR Ha ILCR HQ ILCR 

Antimony 00648 OWO4 NA 44 104 NA 156 NA 0 76 NA 
ArSelllC 0.159 00033 1.5 145 33.9 3.6E-03 5 18 6.3E-04 2 49 4 BE-05 
Banurn 0908 0.07 NA 036 083 MA 013 MA 006 NA 
Benrene 39 NA 0.029 NA NA 17E.03 NA 3 SE-04 NA 2 3E-05 
Cadmum 0.0161 O.OW5 NA 10 2.3 NA 0 35 NA 017 NA 
Carbon tetrachlorde 0.0067 o.Oca7 0.13 03 06 1 3E-05 009 3 OE-06 004 1 6E-07 
1.2-Olchlotcethene (total) 0 w8 OCG?l NA 0024 0057 NA oOca7 NA 0 0042 NA 
2-Methyinaphthalene 01 0 02 NA 0137 0.320 NA 0 0489 NA 0 0235 NA 
Methylene chlonde 0 031 006 0 0075 0014 0033 3 SE06 0005 8 lE-07 0 0024 4 7E-06 
Naphthalene 012 0 02 NA 02 04 NA 0.06 NA 0 03 NA 
Tnchloroethene ocQ2 0006 0011 0009 002 3 3E-07 0003 7 7E-06 OC016 4 4E-09 
Vanadwm 0 102 0007 NA 0 40 09 NA 0 14 NA 0068 NA 

Table 7.21 
Risk Estimatas 

Inhalation of Chcmtcals Volatilized While Showenng With Loss Groundwater 
NSA Mid-South SWMU 5 

site R*+idem site worker Construction Worker 

Chemical 

Aduil Chrkf LWA Aduil Ado/l 
EPC Inhalation RfD Inhalatbn SF 

ILCR __ (g )ty) m IL m /k da k da Im ILCR tia na ILCR 

Benzene 39 0.00171 0.029 62 146 17E-93 22 3 9E-Od 11 2 3E-05 
Carbon tetrachlorlde 00067 5.71E-04 00525 0 32 075 5.2E-06 0 11 1 2E-06 0055 7 (E-08 
1.2.Drhlorwthene (total) 0 008 0009 NA 0 024 0057 NA 0009 NA ocQ42 NA 
Methyiene chlonde 0031 0.657 0.00164 0.0010 0.0023 7.6E-07 OL!OO4 16E-07 ocw17 1 OE-08 
Trlchlorwthene 0002 OCC6 0006 0009 0 021 16E-07 0003 4.2E-06 OWl6 2 4E-09 

63 147 2 E-03 22 4 E-04 11 2 E-05 

Notes: 
EPC = Exposure pomt concentrabon 
RfD = Reference Dose. the oral RfD was applmd when no mhalatlon l?fD &as wallable 

SF = SlopeFactor 
HQ = Hazard quotient 

ILCR = Incremental excess hfebme cancer nsk 
HI = Hazard index 

NA = Not app(lcable 
LWA = Llfebme welghted average 
mgfl = mllllgram per hter 



Table 7.22 

Risk Estimates 

ingestion of Fluvlrl Geposlts Groundwater 

USA Mid-South SWMU 6 
w 

Adult Child LWA Aduii Adult 

EPC Oral RfD Oral SF 
m Chemical mlL m lk -da HQ HQ ILCR HQ ILCR HP ILCR 

Cadmum 0 0054 5.00E-04 NA 0.30 0 69 NA 011 NA 0 05 NA 

NltmbePZene 0.001 5.OOE44 NA 0.05 013 NA 0 02 NA 0 0094 NA 

Chloroform 0.001 1 DOE-02 0 0061 0003 0006 9.1E-06 0 001 2.1E-06 0.00047 1 x.09 

Chloromethane 0.005 NA 0013 NA NA 9 7E-07 NA 2 3E-07 NA 1 3E-08 
Tnchlorcethene 0 0053 6.OOE-03 0.011 0 02 0.06 a 7E-07 0 009 2 OE-07 0 0041 1 ZE-06 

Carbon tetrachlonde 0 01 7 OOE-04 0 13 0 39 0 91 19505 0 14 4 5E-06 0 067 2 6E-07 

08 2 2.E05 03 5 E-06 01 3 E-07 

Table 7.23 

Risk Btimatas 

Inhalation of Chemicals Volatlllrad While Showerlng With Loess Groundwater 

USA MIdSouth SWhW 5 

sne Reddent Site Worker Consrruction Worker 
Adult Chrld LWA Adult 

EPC Inhalation RtD Inhalation SF 
(9) (g g y)m Chemical m IL m Ik 4a HQ ILCR Ha ILCR 

Adult 
HQ ILCR 

Nltrobenzene 0 001 0 000571 NA 0 046 0112 NA 0017 NA 0 0062 NA 

Chloroform 0 001 0 01 0 0805 0 003 0 006 1.2E-06 0 001 2 aE-07 0 0005 1 6E-06 

Chloromethane 0 005 NA 0.0063 NA NA 4.7E-07 NA 1 lE07 NA 6 3E-09 

Tnchloroethene 0 0053 0006 0 006 0 024 0 056 4 7E~37 0 009 1 lE-07 0 0041 6 4E-09 
Carbon tetrachlonde 0 01 0 0006 0 0525 0 46 1 07 7.6Ea 0 163 16Ea6 0 078 1 lE-07 

Cumulatwe HI or ILCR 05 12 1 E-05 019 2 E-06 0 09 1 E-07 

Notes: 
WC = Exposure point cuncentratlon 

RtD = Refefeme Dose, the oral R1D was applied when no Inhalation RD was avaIlable 
SF = Slope Factor 

HQ = Hazard quotient 
ILCR = Incremental excess Metime cancer nsk 

HI = Hazard index 

NA = Not applicable 
LWA = LIfetIme weIghted average 
mgli = mllllgram per IRet 
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Fluviul Deposits 

Tables 7-22 and 7-23 present risk estimates for fluvial deposits groundwater. As shown in 

Figure 7-1, the sum of fluvial deposits groundwater ILCR estimate is 3E-5 for the site resident 

receptor. For the ingestion and inhalation pathways, ILCR estimates are 2E-5 and lE-5, 

respectively. Carbon tetrachloride and chloroform are the primary contributors to the inhalation 

ILCR, while carbon tetrachloride is the only contributor to the ingestion ILCR. Adult and child 

HI estimates are 1.3 and 3.2, respectively. Cadmium and carbon tetrachloride are the primary 

contributors to HI, with nitrobenzene as a secondary contributor. 

The maximum lead concentration reported in fluvial deposits groundwater was used as the EPC 

when using USEPA’s IEUBK Lead Model, and the maximum lead concentration reported in soil 

was also used in the model to account for incidental soil and dust ingestion. Model defaults 

remained unchanged for the remaining input parameters. This characterization is based on 

USEPA’s IEUBK lead model default settings and the assumption that a child would ingest fluvial 

deposits groundwater and site soil from the age of zero to 84 months. USEPA identifies lead as 

a COC if the model calculates more than a 5 % probability of a blood lead level greater than or 

equal to 0.01 milligram per deciliter (mg/dl). As shown in Figure 7-4, the probability USEPA’s 

model calculated a blood lead level above 0.01 mg/dl is below USEPA’s acceptable limit of 5 % . 

Consequently, lead is not a COC in fluvial deposits groundwater. 

7.5.2 Hypothetical Site Workers 

Risk to site workers was evaluated in accordance with RAGS assuming a standard default worker 

scenario. As previously discussed, three exposure pathways were evaluated for the site worker 

scenario: incidental surface soil ingestion, dermal contact with surface soil, and ingestion of 

groundwater. In addition, inhalation of VOCs was evaluated for loess groundwater, because 

V0C.s were identified as loess groundwater COPCs. As shown in Figure 7-2, the sum of soil and 

loess groundwater risk estimates is 2E-3, with groundwater contributing more than 95% of the 

risk. The sum of soil and fluvial deposits groundwater risk estimates is lE-5, mostly from soil 

risk. 
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Figure 7-2 shows the soil and loess groundwater HI estimate of 30 for site workers with 

groundwater contributing more than 95% of the risk, while the sum soil and fluvial deposits HI 

estimate is 0.5. 

Soil 

As shown on Figure 7-1, the sum soil ILCR estimate for site workers is lE-5. The ingestion 

ILCR estimate for surface soil is 5E-6, while the dermal pathway ILCR is 9E-6, as shown in 

Tables 7-18 and 7-19, respectively. Dieldrin is the primary risk contributor to both pathways. 

As shown on Figure 7-2, the sum HI estimate for surface soil pathways is 0.06. Tables 7-18 

and 7-19 show that incidental soil ingestion and dermal contact HI estimates for site workers are 

0.02 and 0.04, respectively. Dieldrin and MCPA are the only contributors to soil HI estimates. 

Groundwater 

The sum loess groundwater ILCR estimate for the site worker receptor is 2E-3, as shown in 

Figure 7-l. For the ingestion and inhalation pathways, ILCR estimates are lE-3 and 4E-4, 

respectively, as shown in Tables 7-20 and 7-21. Arsenic and benzene are primary contributors 

to ILCR estimates, with carbon tetrachloride and methylene chloride as secondary contributors. 

Cumulative HI estimates for ingestion and inhalation loess groundwater exposure pathways 

are 7 and 22, as shown in Tables 7-20 and 7-2 1. Arsenic and antimony are primary contributors 

to the estimated ingestion HI, while benzene is the primary contributor to the inhalation pathway 

HI estimate. 
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Figure 7-4 

Model Output for Fluvial Deposits Groundwater and Surface Soil 
USEPA LEAD MODEL Version 0.99d 

AIR CONCENTRATION: 0.100 pg Pb/m3 DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

Age Time Outdoors (hr) Vent. Rate (m3/day) Lung Abs. (%) 
o-1 1.0 2.0 32.0 
l-2 2.0 3.0 32.0 
2-3 3.0 5.0 32.0 
3-4 4.0 5.0 32.0 
4-5 4.0 5.0 32.0 
5-6 4.0 7.0 32.0 
6-7 4.0 7.0 32.0 

DIET: DEFAULT 

DRINKING WATER Cone: 32.80 pg PblL 
WATER Consumption: DEFAULT 

SOIL (pr DUST: 
Soil: constant cont. 
Dust.: constant cont. 

Age Soil (pg Pblg) House Dust (pg Pb/g) 
o-1 30.7 30.7 
l-2 30.7 30.7 
2-3 30.7 30.7 
3-4 30.7 30.7 
4-5 30.7 30.7 
5-6 30.7 30.7 
6-7 30.7 30.7 
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Figure 74 (continued) 

Model Output for Fluvial Deposits Groundwater and Surface Soil 
USEPA LEAD MODEL Version 0.99d 

Additional Dust Sources: None DEFAULT 

PAINT Intake: 0.00 pg Pb/day DEFAULT 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 pg Pb/dl 

CALCULATED BLOOD Pb and Pb UPTAKES: 

YEAR 
------ 
0.5-l: 

l-2: 
2-3: 
3-4: 
4-5: 
5-6: 
6-7: 

YEAR 
------ 
0.5-l: 

l-2: 
2-3: 
3-4: 
4-5: 
5-6: 
6-7: 

Blood Level Total Uptake Soil + Dust Uptake 
(pgfdl) (a/day) bgfday) 
----------- ----------- _____-__--- 

3.5 6.37 0.73 
4.5 11.21 1.13 
4.4 11.97 1.14 
4.2 12.15 1.15 
4.0 12.18 0.86 
3.9 12.79 0.78 
3.7 13.25 0.74 

Diet Uptake Water Uptake Paint Uptake 
(i%f~Y) bgfdv) (a/day) 

2.57 3.05 0.00 
2.62 7.43 0.00 
2.97 7.80 0.00 
2.89 8.05 0.00 
2.81 8.44 0.00 
2.98 8.94 0.00 
3.30 9.12 0.00 

Air Uptake 
@g/day) 
-------- 

0.02 
0.03 
0.06 
0.07 
0.07 
0.09 
0.09 
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Fluvial Deposits 

The sum of the fluvial deposits groundwater ILCR estimate is 7E-6 for the site worker receptor, 

as shown on Figure 7- 1. Carbon tetrachloride is the only contributor to ILCR. Ingestion and 

inhalation HI estimates are 0.3 and 0.18 (0.19), respectively. Carbon tetrachloride and cadmium 

are the primary contributors to ingestion HI. Carbon tetrachloride is the primary contributor to 

the inhalation HI, as shown in Tables 7-22 and 7-23. 

7.5.3 Current Site Workers 

Neither loess nor fluvial deposits groundwater are currently used as a potable water source for 

NSA Mid-South. In the absence of a completed exposure pathway, no threat to human health is 

posed by reported groundwater contamination, and the future site worker scenario would be 

protective of current site workers, as previously discussed. 

7.5.4 Hypothetical Construction Workers 

Risk to construction workers was evaluated in accordance with RAGS using exposure parameters 

agreed upon by USEPA Region 4, TDEC, and the Navy. Five exposure pathways were evaluated 

for the construction worker scenario: incidental surface soil ingestion, dermal contact with surface 

soil, ingestion of groundwater, and inhalation of volatiles from groundwater while showering. In 

addition, inhalation of VOCs was evaluated for groundwater because VOCs were identified as 

groundwater COPCs. As shown in Figure 7-2, the sum of surface soil risk estimates is 2E-6. 

Figure 7-2 shows the surface soil HI estimate of 0.04 for construction workers. There are no 

COPCs with an HQ greater than 0.1. 

Soil 

As shown on Figure 7-1, the sum of surface soil ILCR estimates for construction workers is 2E-6. 

Tables 7-18 and 7-19, present ILCR estimates of lE-6 and 5E-7 for incidental ingestion and 
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dermal contact, respectively. Dieldrin is the primary contributor for the ingestion pathway. No 

COPCs had an ILCR greater than lE-6 for the inhalation pathway. 

As shown on Figure 7-2, the sum HI estimate for the surface soil pathway is 0.06. Tables 7-18 

and 7-19 show that incidental surface soil ingestion and dermal contact HI estimates for 

construction workers are 0.04 and 0.02. Dieldrin and MCPA are the only contributors to surface 

soil HI estimates. 

Groundwater 

L.oess 

The sum loess groundwater ILCR estimate for the construction worker receptor is 9E-5, as shown 

in Figure 7-l. For the ingestion and inhalation pathways, ILCR estimates are 7E-5 and 2E-5, as 

shown in Tables 7-20 and 7-21. Arsenic and benzene are primary contributors to ILCR estimates. 

Sum HI estimates for ingestion and inhalation loess groundwater exposure pathways are 4 and 11, 

as shown in Tables 7-20 and 7-2 1. Arsenic and antimony are primary contributors to ingestion 

HI, while benzene is the primary contributor to the inhalation pathway HI estimate. 

Fluvial Deposits 

The sum fluvial deposits groundwater ILCR estimate is 4E-7 for the construction worker receptor, 

as shown on Figure 7-l. Ingestion and inhalation HI estimates are 0.1 and 0.09, respectively, as 

shown in Tables 7-22 and 7-23. 

7.5.5 Hypothetical Site Trespassers 

Risk to site trespassers was evaluated in accordance with the scenario suggested by USEPA 

Region 4 in Supplemental Guidance to RAGS Bulletin 3, Exposure Assessment (USEPA, 1995b). 

As previously discussed, site trespassers were assessed assuming soil exposure because the 
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groundwater pathway is not complete. Surface soil exposure pathways are incidental ingestion and 

dermal contact. 

As shown on Figure 7-1, the sum of soil ILCR estimate for site trespassers is 2E-6. The ingestion 

and dermal pathway ILCR estimates for surface soil are lE-6, as shown in Tables 7-18 and 7-19, 

respectively. Dieldrin is the primary contributor to both pathways, with the carcinogenic PAHs 

as a secondary contributor. 

Figure 7-2 shows the HI for surface soil pathways, 0.03. Incidental soil ingestion and dermal 

contact HI estimates for site trespassers are 0.014 and 0.012, respectively, as shown in Tables 7-8 

and 7-19. Dieldrin is the primary contributor to soil HI. 

7.56 Identification of Chemicals of Concern 

In accordance with RAGS and as outlined in Appendix I, COCs were identified based on 

cumulative (all pathway) risk and hazard projected for this site. USEPA has established a 

generally acceptable risk range of lE-4 to lE-6, and an HI threshold of 1 (unity). In this HHRA, 

a COC was considered to be any chemical contributing to land use scenario with a cumulative risk 

level of lE-4 or greater and/or a cumulative HI above 1, where an individual chemical’s ILCR 

exceeds lE-6 or HQ exceeds 0.1. The COC selection method provides a more comprehensive 

evaluation of chemicals contributing to carcinogenic risk or noncarcinogenic hazard during the 

remedial goal options (RGO) development process. 

Based on this method, COCs were identified in loess and fluvial deposits groundwater. The list 

of COCs follows and is annotated to indicate the COC and corresponding exposure scenario and 

medium: 
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Loess Groundwater 

0 Antimony mideN. site worker 

0 Arsenic resident. site worker 

. Barium t’csidcnc. site worker 

l Benzene raideN. Site WOtkcr 

0 Cadmium raideN. SiU Wot’kCr 

a Carbon tetrachloride resideN* site wotier 

. Methylene chloride resideN 

0 2-Methylnaphthalene rsideN 

. Naphthalene midcnt 

l Vanadium mideN. site worker 

Fluvial Deposits Groundwater 

0 Cadmium raideN. site worker 

. Nitrobenzene rcsidc”c 

. Carbon tetrachloride resident. Site worker 

. ChloroformresideN 

Although dieldrin risk estimates exceed the lE-6 risk threshold in soil, COCs were not identified 

in surface soil. Groundwater accounts for most of the risk posed by SWMU 5 media. If risk to 

groundwater were eliminated through remediation or institutional controls, hypothetical exposure 

to surface soil is not expected to pose sufficient risk alone. 

7.6 Uncertainty Analysis 

This section discusses the uncertainty inherent in the risk assessment process in addition to 

medium-specific and exposure pathway-specific influences. Risk assessment sections are discussed 

separately below, and specific examples of uncertainty sources are included where appropriate. 
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7.6.1 General 

Uncertainty and variability are factors in each step of the exposure and toxicity assessment 

procedures presented in the preceding sections. Overall, uncertainties associated with the initial 

stages of the risk assessment process become magnified when they are combined with other 

uncertainties. It is not possible to eliminate all uncertainties; however, recognizing the 

uncertainties is fundamental to understanding and subsequently using risk assessment results. 

This section presents the uncertainty of site-, medium-, and pathway-specific variables introduced 

as part of the risk assessment process, in addition to other variables influencing the uncertainty 

of the calculated ILCR and HQs/HIs. 

Assumptions for the risk assessment process are based on population studies and 

USEPA guidance. This guidance divides the assumptions into two basic categories: the upper 

bound (90th to 95th percentile) and the mean or 50th percentile central tendency (CT) exposure 

assumptions. As discussed in Appendix I, the reasonable maximum exposure @ME) is based on 

the upper-bound assumptions, and CT exposure is based on mean assumptions. Therefore, 

exposure estimated using RME exposure assumptions are expected to result in an overestimate of 

risks potentially used by the site. The following paragraphs discuss sources of uncertainty 

pertinent to each exposure pathway evaluated. 

7.6.2 Quality of Data 

Data collected during the investigation of NSA Mid-South are summarized in Appendix F. Data 

from the IM and RF1 were evaluated to verify that the QC requirements of the data set have been 

met and to characterize the weakness of questionable data. The validation report for the RF1 data 

is presented in Appendix F. Although the IM data were evaluated, there was no validation report 

submitted with this data. The UST subsurface soil data were not evaluated in accordance with 

USEPA Contract Laboratory Program National Functional Guidelines for Organic and Inorganic 
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Data Review (USEPA, 1994 a,b). However, a cursory data review (i.e., review of surrogates, 

matrix spike, matrix spike duplicates, and blanks) suggests that blank contamination is the only 

quality control parameter that may be an issue. Because the data was used without blank 

evaluation, the data represent the most conservative concentrations. During screening the data 

were compared to RBCs and RCs (metals only) and no COPCs were identified. Because no 

COPCs were identified, and the data represents the most conservative concentrations, the lack of 

data evaluation is inconsequential. 

Most analytical data for environmental samples have inherent variability. This is a function of the 

sample matrix, the precision and accuracy of sampling and analysis, sample preparation, and the 

analytical methods used. Although data are typically considered to be exact values, they are in 

reality the laboratory’s best estimate within a range defined by method control limits, As a result, 

reported concentrations for any chemical can vary and can underestimate or overestimate actual 

concentrations as detailed in E/A&H’s data validation report. 

Uncertainty in samples collected could bias exposure estimates. Although concentrations across 

SWMU 5 could be higher or lower than those reported, samples were collected from locations 

most likely to be impacted. Because of the biased sampling design, it is more likely that the 

reported concentrations are overestimates of concentrations that are potentially present at the site. 

7.6.3 Identification of COPCs 

In accordance with RAGS, and as discussed in Appendix I, screening values were used to focus 

the HHRA on exposure scenarios of concern and COPCs that individually exceed a carcinogenic 

risk of lE-6 or an HQ of 0.1. 
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Exposure Media and Pathways 

The exposure pathways considered in the Exposure Assessment Section of this HHRA are 

extremely conservative. As discussed previously, loess and fluvial deposits groundwater are not 

currently used as drinking water, and drinking water is obtained from a much deeper aquifer. 

However, a comparison was made using the most conservative screening value provided by 

USEPA for each exposure pathway, (i.e., assuming residential land use) in accordance with 

USEFA’s Supplemental Guidance to RAGS Bulletin 1, Data Collection and Evaluation 

(USEFA, 1995b). 

Although the screening method is conservative, inhalation exposure is not incorporated into the 

soil screening values calculated by USEPA Region III. If these pathways were the primary 

concern rather than ingestion, the screening method could eliminate contaminants that should be 

considered as COPCs. 

Consequently, VOC concentrations reported in surface soil were compared to USEPA’s SSLs, 

which would be protective of VOCs in soil being released and inhaled by site residents. Acetone 

was the only VOC in surface soil reported at a maximum concentration of 4.6 mg/kg. USEPA 

determined the soil-to-air screening value for acetone to be 62,000 mg/kg. Consequently, acetone 

was eliminated as a COPC and risk was not underestimated for VOCs reported in surface soil. 

. 

Comparison to Reference Concentrations (Background) 

Because the intent of the HHRA is to estimate the incremental health risks posed by COPCs, site 

data were subsequently compared to RCs for NSA Mid-South. Additional uncertainty is 

introduced by comparing site data to nonspecific screening reference data. Although the 

background concentrations are specific to NSA Mid-South, they are not SWMU-specific. 

However, because metals are naturally occurring and the samples were collected from areas of 

similar soil-type, the use of non-specific background soil data was deemed appropriate. The 
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limited number of background samples and sample locations increases the uncertainty because a 

larger data set more adequately accounts for natural variability in media composition. 

The technical memorandum - Sw$ace Soil (0 to 1 Foot) Background Dieldrin Concentrations at 

AS4 Memphis (E/A&H, 1997) has been included in this RFI as Appendix B. In summary, the 

memorandum stated that dieldrin was detected at NSA Mid-South at relatively insigniftcant 

concentrations. Dieldrin, which was used extensively in the 1950s and 196Os, was applied as a 

pesticide at NSA Mid-South during that time period. Dieldrin was also used in the pest-control 

trade with chlordane for general subterranean termite control. The range of dieldrin 

concentrations reported for SWMU 5 is 0.015 to 1.0 mg/kg, with an arithmetic mean 

concentration of 0.3 mg/kg. The average background dieldrin concentration reported in the 

memorandum is 0.131 mg/kg. Two-times the average background dieldrin concentration equals 

0.262 mg/kg, which is similar to the mean reported in SWMU 5 surface soil. Therefore, the 

background dieldrin concentration should be considered when making risk-management decisions. 

Elimination of Essential Nutrients 

In accordance with RAGS, the following nutrients were eliminated from the SWMU 5 BRA: 

calcium, sodium, potassium, and magnesium. Toxicity from overexposure to these nutrients is 

possible only if human receptors are exposed to extremely high doses. USEPA generally 

recommends eliminating these compounds from formal risk assessment. Because no screening 

comparison was performed, the HIS calculated in this HHRA could be positively influenced by the 

nutrient concentrations detected onsite. Therefore, the HIS may underestimate potential nutrient 

contributions to the HIS. 

Based on Region 4 guidance, the RfD for iron is based on inadvertent iron consumption of beer 

brewed in iron vessels. As a result. iron was eliminated as a COPC. 
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7.6.4 Quantification of Exposure 

Quantification of exposure involves calculation of the estimated chemical intake likely to be 

experienced by receptors in each of the scenarios identified for evaluation. Exposure equations 

are developed to determine chemical intake expressed as milligram of chemical per kilogram of 

body weight per day . These equations incorporate rates of contact with contaminated media, 

duration and frequency of exposure to the contaminated medium, exposure point concentrations 

of each COPC for each medium, and other exposure factors unique to each exposure scenario, in 

estimating chronic intakes. Estimated chemical intakes using these types of equations can be 

highly uncertain. The following sections discuss the uncertainties associated with exposure 

quantification. 

Characterization of Exposure Setting 

The potential for high bias is introduced through the exposure setting and pathway selection due 

to the highly conservative assumptions (future residential use) recommended by USEPA Region 4 

when assessing potential future and current exposure scenarios. The exposure assumptions made 

in the site worker scenario are highly conservative and are expected to overestimate exposure. 

Current site workers are not exposed to site groundwater, because it is not a potable water source. 

Current site workers are infrequently exposed to surface soil when walking across or during 

maintenance activities at the site. Site workers would not be expected to work onsite in contact 

with affected media for eight hours per day, 250 days per year, as assumed in the exposure 

assessment. In all likelihood, a landfill will not be developed for residential use at SWMU 5. 

Mowing grass 52 days per year would result in one-fifth the projected risk/hazard for site workers, 

if that activity took eight hours. 

Fire fighter training activities were suspended as a current use of the site and future training 

activities are not anticipated at the site. These plans show the zone as commercial use with limited 

open areas. Significant grading and fill would be required to render it suitable for development 
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of any kind. Surface soil conditions would change - the soil could be covered with landscaping 

soil, a paved driveway, or it could be left uncovered and disturbed. However, exposure to current 

surface soil conditions would not be likely under a true future residential scenario. Construction 

workers would be exposed to the media assessed in this BRA, and the current site worker scenario 

is a generally conservative estimate of their exposure and resulting risk/hazard. These factors 

indicate that exposure pathways assessed in this BRA would generally overestimate the risk and 

hazard posed to current/future site workers, trespassers, and future site residents. 

Determination of Exposure Point Concentrations 

Based on the guidance provided by USEPA, EPCs are used to estimate exposure. USEPA’s 

Supplemental Guidance to RAGS: Calculating the Concentration Term (USEPA, 1992a) outlines 

a statistical estimation of EPC. These calculated concentrations represent the 95th percentile 

UCLs on the arithmetic mean which are based on the certain assumptions. USEPA assumes that 

most (if not all) environmental data are lognormally distributed. This assumption can lead to over- 

or underestimation of the concentration term because many environmental data are neither 

normally nor lognormally distributed. 

The UCL calculation includes a statistical value, the H-statistic, which is based on the number of 

samples analyzed for each COPC and the standard deviation of the results. To obtain this number, 

a table must be referenced, and the value must be interpolated (an estimation) from the table. 

Although the statistic appears to be nonlinear, linearity was assumed to facilitate interpolation of 

the statistic for each COPC addressed in this HHRA. 

Linear interpolation is a good estimate of the H-statistic; however, the UCL formula and H are 

natural log values. The effect of multiplying natural log numbers is not equivalent to multiplying 

untransformed values. When data are log-transformed, adding two numbers is the equivalent of 

multiplying the two numbers if they were not transformed. The effect of multiplying a number 
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while i.n log form is exponential; here, H is applied as a multiplier. In summary, using this 

method to calculate the EPC generally overestimates concentrations that are representative of a site 

under investigation. 

The data sets in NSA Mid-South risk assessments are generally small, but when appropriate, 

UCLs were calculated. Data sets often contain many assumed values. A few high detections and 

many nondetected values would increase the standard deviation, ultimately increasing the UCL 

above the maximum reported concentration. Conversely, a few concentrations reported near or 

slightly below the standard quantitation limit and many nondetected values could lower the UCL. 

To minimize this uncertainty, when data sets had fewer than 10 total samples for a specific 

medium, the maximum concentrations detected were used as the EPC. This approach is consistent 

with current USEPA guidance. 

Uncertainty is associated with EPCs also stems from using maximum concentrations for the 

groundwater EPC. Because fewer than 10 groundwater sample locations per analytical parameter 

were used to assess this site, the maximum reported concentration was used to estimate exposure 

for the COCs identified during risk characterization. USEPA does not recommend using 

maximum concentrations to estimate exposure because exposure to the maximum concentration 

of every chemical detected across the site overestimates exposure (a theoretical hot spot having 

the maximum concentrations detected in all samples collected). 

As reviewed above, summation of risk based on maximum concentrations can overestimate 

exposure, especially for low detection frequency or spatially segregated COPCs. This concept is 

further discussed below, and a factor for FI/FC was used to provide exposure estimates which 

more accurately assess the entire SWMU 5 exposure area. 
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Frequency of Detection and Spatial Distribution 

Soil 

Using the maximum concentration detected as EPC may not be appropriate when the EPC is 

assumed to be uniformIy distributed. It is not feasible for a receptor to be simultaneously exposed 

to maximum concentrations of all the COPCs that are distributed at various locations throughout 

SWMU 5. The use of the maximum concentration is questionable for these contaminants, and the 

calculated risk and hazard could be skewed upward or downward due to the low frequency of 

detection. In addition, significant uncertainty exists with respect to low sample density areas. 

Because the RF1 focused on identified problem areas at individual SWMUs, contaminated areas 

could exist which were not delineated. 

In some instances, it is possible to define “hot spots” or affected areas within the investigation 

area, A hot spot is an isolated area containing higher concentrations relative to the entire exposure 

area. In accordance with Supplemental Guidance to RAGS, exposure may be quantified in such 

an area by using an FI/FC factor based on the percentage of the total exposure area encompassed 

by the hot spot. This term was used to modify the maximum reported concentration to derive the 

EPC for MCPA and PAHs, which were detected at limited sample locations (MCPA frequency 

1 of 6 and PAHs frequency 2 of 13). The FI/FC is discussed in Section 7.3, while the extent of 

contamination is discussed in Section 6. 

Applying FI/FC reduces exposure. Consequently, Tables 7-24 through 7-27 were developed to 

account for possible hot spots at locations 05SBOl and 05SB07. No hot spots are evident, based 

on the surface soil risk estimates presented for these sample locations. Hot spots would be 

identified at SWMU 5 when the soil risk or hazard estimate exceeded USEPA’s acceptable levels, 

such as ILCR of lE-4 or an HI of 1. 
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Table 7.24 

Point Risk Estimates 

IncIdental IngestIon of Surface Soil Sample 005SBOl 

USA Mld-Soiith SWfvIU 5 

S/to Resldenf Site Worker Construct/on Worker Site Trespasser 

Chemical 
EPC Oral RfD Oral SF 

(mglkg) (mgikgday) (kg-daylmg) 

Adult 

HQ 

Chfld 
Ha 

LWA 
ILCR 

Adult Adull Addescent 

HQ ILCR Ha ILCR HQ ILCR 

BECl ND NA 73 NA NA NA NA NA NA N,, NA NA 
Dleldrln 0 022 5 OOE-05 16 0 001 0 01 5 5E07 0 0002 6 2E-06 0.00041 1 4t-U8 0 00014 1 6E-08 
MCPA 19 0.0005 NA 0 052 0 49 NA 0019 NA 0 0357 NA 0012 NA 

Cumulalwe HI or ILCR 0 05 05 6 E-07 002 6 E-06 0 04 I E-06 001 2 E-08 

Table 7.25 
Point Risk Estimates 

Dermal Contact Wlth Sufface Sol1 Sample OOSSBOI 
USA Mid-South SWMU 6 

Memphis, Tennessee 

Chemical 

BEQ 
Dleldrln 

MCPA 

Site Rerldent Site Worker conrbucUon Worker She Trespasser 

Adun Ch,ld LWA Adult Adull Ad&scent 

EPC Dermal RR) Dermal SF 

(mg/kg) (mglkgday) (kg-daylmg) Ha Hcl ILCR Ha ILCR HQ ILCR HQ ILCR 

ND NA 14 6 NA NA NA NA NA NA NA NA NA 
0 022 0 000025 32 0 0005 0 0016 2 5E-07 0 0004 1 OE-07 0 0002 5 8E-09 0 00011 1 3E-06 

19 0 00025 NA 0 0427 0 14 NA 0 030 NA 0 0146 NA 0 0099 NA 

Cumulatrve HI or ILCR 0 04 01 2 E-07 003 1 E-07 0 01 6 E-09 001 1 E-06 

Nofes: 
EPC = Exposure point concenlrat~on 

RfD = Reference Dose 
SF = Slope Factor 

HQ = Hazard quottenl 

ILCR = Incremental excess MetIme cancel risk 
HI = Hazard Index 

DAF q Dermal adjustment factor, used to account for gastrolntestlnal absorbtlon emclency in accordance with RAGS 

Inorganic = In accordance wth RAGS, dermal absorption factors of 0 01 and 0 001 were used to account for the frachon crossing the skin butler for organlcs 
and morgan(cs, respectweh/, dermat intake was estimated I” accordance wth RAGS and and General Human Health Risk Assessment Approach for NSA Memphis (E/A 

NA q Not applicable 

ND = Nol detected 
LWA = Llfellme welghted average 



Table 7.26 

Point Risk Estimates 

Incidental lngestlon of Surface SON Sample 0055807 
NSA Mid-South SWMU 6 

site Resldenr Sk? Worker Constmct/on worker me nespasser 
A&//f Chtld LWA Adult Adult Adolescent 

EPC oral Rm Oral SF 

( 9 9) ( g 9 Y) ( 9 Y 9 Chemical m Ik m ilr da k da Im HQ HQ ILCR HQ ILCR HQ ILCR HQ ILCR 

BEO 0 166 NA 73 NA NA 2 lE-06 NA 2 4E-07 NA 5 5E-08 NA 6 1 E-08 
Dleldrln 0 029 5 OOE-05 16 0 0006 0 0074 7 JE-07 0 0003 El lE-08 17E-09 1 9E-06 0 00018 2.lE-06 

MCPA ND 0 0005 NA NA NA NA NA NA NA NA NA NA 

0 0006 0 007 3 E-06 0 0003 3 E-07 17E09 7 E-06 0 0002 Cumulative HI orI_LCR_ 8 E-06 

Tabl. 7.27 

Point Risk Estimates 

Dermal Contact With Surface Sol1 Sample 0055807 

USA Mld-sOUrn SWMU 6 

BEQ 
Dleldrm 

MCPA 

She Reddent Sk Worker Conrfmcfion Worker Slfe Trespasser 
Adu/f Ch!M LWA AduH Adult Adolescent 

EPC Dermal RfD Dermal SF 

0 186 NA 146 NA NA 9 5E-07 NA 3 9E-07 NA 2 2E-08 NA 5 OE-08 
0 029 0 000025 32 0 0007 0 0021 3 3E-07 0 0005 1 3E-07 0 00022 7 7E-09 0 00015 1 7E-08 

ND 0 00025 NA NA NA NA NA NA NA NA NA NA 

Cumulattve Hi or ILCR 0 0007 0 002 1 E-06 0 0005 5 E.07 0 00022 3 E-06 0 0002 7 E-08 

Notes: 

EPC = Exposure point concentrahon 

RID = Reference Dose 

SF q Slope Factor 
HQ = Hazard quohent 

ILCR = Incremental excess llfetlme cancer risk 

HI = Hazard index 
DAF = Dermal ad@ment factor, used to account for gastrolntestlnal absorbtlon efiiclency In accordance wlh RAGS 

InorganIc = In accordance wth RAGS, dermal absorption factors of 0 01 and 0 001 were used lo account for the fraction crosslng the skin barrier for Organlcs 
and moroamcs reswctlvelv. dermal Intake was eshmaled In accordance wtth RAGS and E/A&H’s TechnIcal Memorandum -.. 

NA = Not applicable 
ND = Not delected 

LWA = Llfettme welghted average 
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Groundwater 

Loess Gruundwaiec Arsenic was reported in eight of twelve loess groundwater samples at 

concentrations ranging from 0.0026 to 0.159 mg/L. The maximum concentration reported was 

in the sample from well FFMW-8 (0.159 mg/L). Although this concentration exceeds the MCL of 

0.05 mg/L for arsenic, the results from the remaining seven wells were generally one to two 

orders of magnitude less than this concentration. In addition, the arithmetic mean of reported 

arsenic concentrations (0.027 mg/L) is less than the MCL (0.05 mg/L). Arsenic contributed the 

majority of the ILCR and HI estimated for the residential exposure scenario. 

Benzene was reported in samples from two wells in the northeast quadrant of SWMU 5: 3.9 mg/L 

in well FFMW-8 and 0.005 mg/L in well FFMW-9. Benzene was not reported in surface soil or 

fluvial deposits groundwater. However, benzene was detected in well FFMW-8 during the 

1992 UST investigation. Methylene chloride reported in samples from well FFMW-8 

(0.031 mg/L) could be a laboratory artifact. As discussed in Section 6, VOCs in loess 

groundwater are apparently limited to the northeast quadrant of SWMU 5 - specifically, 

monitoring well FFMW-8. Data collected from the newly installed FFMW-8 monitoring well 

during the February 1999 sampling event did not have detections of benzene or methylene 

chloride. However, there were detections of the following compounds at concentrations below 

their respective tap-water RBCS: 

Chemical Detected Concentration’ Tap-Water RBC? b 

1:. n-b~~l~~.:_‘I:)::.i[:~.~.i,li..i,. :;..;:;:l,q?~:: ., If.1 ..:.... . . . / . . . . . . . . . . . . ., . . . . : ..:,: i.:..i.:.,.:.sa~~ii~:.:. :, .‘,::-:- .,.. .’ 

tert-butylbenzene 1.06 60.8 
: .:... :’ -I : . . . . .,. . . . . . . . . . . . . . . ._ : “:: . . . . >.: <:,; .,jj::j :.,... :..: : . . ., ,. .: 1. : ,: 

j. 1. .:;$qjt+@*~: y.;-..j, ‘:$,fI::;. 1.3i .. 
...i ~q+~~i::~: .:..j :y :’ 

naphthalene 4.44 730 

Note: 
a - All units are microgram per liter @g/L). 
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These sample results suggest that the source of benzene and methylene chloride in loess 

groundwater was removed during the VCA and may no longer be present in loess groundwater 

at concentrations above RBCs. However, further monitoring of this well would be necessary to 

verify this assumption. The lack of sufficient information regarding current concentrations of 

benzene and methylene chloride in loess groundwater represents a data gap. 

Antimony, although a major contributor to the ingestion HI, was reported in only one of 

eight samples at well FFMW-5, located in the southeast quadrant of SWMU 5. 

Cadmium, barium, and vanadium were detected in samples from at least five of eight monitoring 

wells at SWMU 5. Barium concentrations, ranging from 0.256 to 0.909 mg/L, do not exceed the 

corresponding MCL of 2 mg/L. Cadmium concentrations, ranging from 0.0016 to 0.0181 mg/L, 

exceeds the MCL of 0.005 mg/L at five locations. There is no MCL available for vanadium. 

However vanadium, with concentrations ranging from 0.0045 to 0.102 mg/L, exceeded its RC of 

0.0409 mg/L at only two monitoring well locations. 

In summary, chemicals identified in this assessment that contribute significantly to risk and hazard 

appear to be focused in the eastern portion of SWMU 5. Although data from previous sampling 

events indicate well FFMW-8 appears to be a VOC hot spot, recent analytical data suggest 

benzene and methylene chloride concentrations are might be greatly reduced. The mean arsenic 

concentration is less than the corresponding MCL and antimony was reported at only one sample 

location. The extent of benzene, antimony, and arsenic impacts is limited. 

Fluvial Deposits Groundwater: As previously discussed in Section 4, samples 05MWO4UF, 

05MWO4AUF, and OSMWO4BUF were co-located and installed using different techniques, which 

could be the source of data variability. Carbon tetrachloride was reported in samples from two of 

the three co-located fluvial deposits monitoring wells OSMWO4AUF and OSMWO4BUF at 
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concentrations exceeding the RBC of 0.00016 mg/L. Also, cadmium was reported at 

concentrations exceeding its corresponding BBC in the wells mentioned above and in well 

05MW02UF. Cadmium was not detected in 05MW02UF samples collected in February 1999, 

suggesting cadmium may no longer be present at concentrations exceeding its RBC. 

Nitrobenzene, reported in well 05MWO4BUF, was not reported in either of the other co-located 

wells. All COPCs reported in fluvial deposits groundwater appear to be hydraulically upgradient 

of SWMU 5. 

7.6.5 Toxicity Assessment Information 

There is a generally recognized uncertainty in human risk values developed from experimental data 

primarily due to the uncertainty of data extrapolation in the areas of: (1) high- to low-dose 

exposure and (2) animal data to human experience. The site-specific uncertainty is mainly in the 

degree of accuracy of the exposure assumptions. Most of the assumptions used in this and any risk 

assessment have not been verified. For example, the degree of chemical absorption from the gut 

or through the skin or the amount of soil contact is not known with certainty. 

The uncertainty of toxicological values available from the IRIS and HEAST databases (provided 

by USEPA) are summarized in Table 7-17 (previously presented). The uncertainty factors 

assigned to these values account for acute to chronic dose extrapolation, study inadequacies, and 

sensitive subpopulations, among other factors. Although uncertainty factors for a specific 

compound may be 1,000 or higher, these safety factors are applied by USEPA to conservatively 

bias the overall assessment of risk/hazard toward human health concerns. In the presence of such 

uncertainty, USEPA and the risk assessor are obligated to make conservative assumptions so the 

chanc’e is very small for the actual health risk to be greater than what is determined through the 

risk assessment process. On the other hand, the process is not to yield overly conservative risk 

values that have no basis in actual conditions. This balance was kept in mind while developing 

exposure assumptions and pathways and while interpreting data and guidance for this HHRA. 
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Evaluation of Chemicals for Which No Toxicity Values Are Available 

In addition to the typical uncertainties inherent in toxicity values, some parameters do not have 

corresponding RBCs due to the lack of approved toxicological data. When appropriate surrogate 

compounds could be determined for those chemicals that do not have published toxicological 

values, surrogate RBCs were used for screening. This does not indicate that chemicals lacking 

approved toxicological values, such as lead, pose no risk or hazard. Calcium, sodium, potassium, 

magnesium, and iron were eliminated based on their low potential for toxicity and because they 

are essential nutrients. Therefore, these chemicals were not assessed further in this HHRA. 

7.6.6 Quantification of Risk/Hazard 

This section discusses uncertainty sources identified in the quantification of risk and hazard that 

are not covered in preceding discussions. Each exposure medium addressed in the formal risk 

assessment process is discussed briefly. 

Soil 

Of the chemicals present in site samples (CPSSs) that were screened from formal assessment, none 

was reported at a concentration close to its corresponding RBC (i.e., a 10% difference with 

respect to the RBC). This minimizes the likelihood of potentially significant cumulative 

risk/hazard with respect to the eliminated CPSSs. Arsenic exceeded its corresponding RBC, but 

this element was excluded based on the comparison to its RC. 

BEQ was identified as a COPC in SWMU 5 surface soil. BEQ is a generic term describing the 

benzo(a)pyrene equivalent concentration of seven carcinogenic PAHs: benzo(a)pyrene, 

benzo(a)anthracene, dibenz(a,h)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, 

indeno( 123cd)pyrene, and chrysene. Because the mechanism of action is similar for the seven 

carcinogenic PAHs, all carcinogenic PAHs detected were included as COPCs and were used to 
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calculate BEQ, as shown in Table 7-8. It should be noted, however, that benzo(a)pyrene is the 

only carcinogenic PAH exceeding the corresponding soil screening value. 

Groundwater 

Groundwater is currently not used as a potable water source onsite or in the surrounding area, 

since municipal water is readily available. As previously mentioned, it is highly unlikely that the 

site will be developed as a residential area or that a potable-use well would be installed onsite. 

Also, it is likely that dissolved solids and low yield would preclude the loess zone from being an 

acceptable potable water source, if residences were constructed onsite and an unfiltered well was 

installed. 

Of the: CPSSs that were screened from formal assessment, none was reported in either loess or 

fluvial deposits groundwater at concentrations close to the corresponding RBCs (a 10% difference 

with respect to the BBC). This minimizes the likelihood of potentially significant cumulative 

risk/hazard with respect to the eliminated CPSSs. 

Loess Groundwater 

1,2-Dichloroethene, 2-methylnaphthalene, antimony, arsenic, barium, benzene, cadmium, carbon 

tetrachloride, lead, methylene chloride, naphthalene, trichloroethene, and vanadium were the 

COPCs selected for loess groundwater. Chromium, lead, and nickel were reported at 

concentrations exceeding corresponding FU3Cs in loess groundwater, but these elements were 

eliminated based on comparisons to reference background concentrations. Antimony, arsenic, 

benze:ne, cadmium, carbon tetrachloride, 2-methylnaphthalene, methylene chloride, naphthalene, 

and vanadium were selected as COCs for loess groundwater. However, vanadium and methylene 

chloride were not reported at concentrations exceeding RBCs in later sampling events and arsenic 

was detected at concentrations below its MCL. Consequently, some uncertainty exists with respect 

to their presence as COCs. 
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Antimony and benzene were reported at concentrations exceeding both the RBC and the MCL. 

If deed restrictions were in place to prevent the use of loess groundwater, this medium would not 

represent a viable exposure pathway. 

Fluvial Deposits Groundwater 

Cadmium, carbon tetrachloride, chloroform, chloromethane, lead, nitrobenzene, trichloroethene 

were the COPCs selected for fluvial deposits groundwater. Cadmium, nitrobenzene, and carbon 

tetrachloride were selected as COCs for fluvial deposits groundwater. Cadmium and carbon 

tetrachloride were reported at concentrations exceeding the corresponding MCL. If deed 

restrictions were in place to prevent the use of fluvial deposits groundwater, this medium would 

not represent a viable exposure pathway. 

Where chronic RME estimates of risk/hazard suggest a potential threat would be posed to human 

health, CT analysis was performed. The CT risk descriptor is the arithmetic mean or median risk 

calculated using average values (50th percentile) for all the exposure factors. CT exposure 

scenarios were constructed according to standard CT exposure assumptions provided in 

Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable 

Maximum Exposure-Draf (USEPA, 1993). CT analysis was performed for loess and fluvial 

deposits groundwater. Exposure durations for adults and children were changed from 24 and 

six years and an ILCR was calculated for each receptor using nine years as the exposure duration 

for each receptor. The adult ingestion rate was changed from 2 to 1.4 liters per day (L/day), 

while the ingestion rate for children remained 1 L/day. The exposure frequency was changed 

from 350 days/yr to 234 days/yr, and a factor of 0.75 was used to adjust the ingestion rate to 

reflect other sources of drinking water. The exposure frequency of site workers was reduced from 

250 to 219 days/yr, and the exposure duration was reduced from 25 to five years. CT risk 

estimates for loess and fluvial deposits groundwater are shown in Tables 7-28 through 7-31. 
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Table 7.28 
Central Tendency Risk Estimates 
Ingestion of Loess Qroundwatcr 

NSA Mid-South SWMU S 
Memphis, Tennessee 

Chemical 
EPC Oral RfD Oral SF 

Adult 

Site Resident 

ChiM Adult Chi/d 

Site Worker 

Adult 

Antimony 0.0648 0.0004 NA 2.00 23.4 NA NA 1.46 NA 
Arsenic 0.159 0.0003 1.5 6.55 76.5 2.9E-04 2.2E-04 4.77 1.5E-04 
Barium 0.909 0.07 NA 0.16 1 .Q NA NA 0.12 NA 
Benzene 3.9 NA 0.029 NA NA 1.4E-04 1 .OE-O4 NA 7.3E-05 
Cadmium 0.0181 0.0005 NA 0.45 5.2 NA NA 0.33 NA 
Carbon tetrachlonde 0.0067 0.0007 0.13 0.12 1.4 l.lE-06 8.OE-07 0.09 5.6E-07 
1 .2-Dichloroethene (total) 0.008 0.009 NA 0.01 0.1 NA NA 0.01 NA 
2-Methylnaphthalene 0.1 0.02 NA 0.06 0.7 NA NA 0.05 NA 
Methylene chloride 0.031 0.06 0.0075 0.01 0.1 2.9E-07 2.1E-07 0.00 1.5E-07 
Naphthalene 0.12 0.02 NA 0.07 0.9 NA NA 0.05 NA 
Trichloroethene 0.692 0.006 0.011 0.00 0.0 2.7E-08 2.OE-08 0.003 1.4E-06 
Vanadium 0.102 0.007 NA 0.16 2.1 NA NA 0.13 NA 

Cumulative HI or ILCR 10 112 4.E-04 3.E-04 7 2.E-M 

Table 7.29 
Central Tendency Risk Estimates 

inhalation of Chemicals Volatilized While Showering With Loess Groundwater 
NSA MidSouth SWhKJ 5 

Memphis, Tennessee 

Site Resident Site Worker 

Adult ChiM Adult Child Adult 
EPC Inhalation RfD Inhalation SF 

Chemical (mg/L) (mglkgday) (kgdaylmg) HQ HP ILCR HQ ILCR 

Benzene 3.9 0.00171 0.029 21.9 73.11 1.4E-04 1 .OE-O4 20.5 7.3E-05 
Carbon tetrachloride 0.0067 0.000571 0.0525 0.11 0.38 4.3E-07 3.2E-07 0.11 2.3E-07 
1 .2-Dichloroethene (total) 0.004 0.009 NA o.w65 0.028 NA NA 0.008 NA 
Methylene chloride 0.031 0.857 0.00164 0.00935 0.0012 6.3E-08 4.7E-08 o.ocC33 3.3E-08 
Trichloroethene 0.902 0.006 0.006 0.0032 0.011 1.5E-08 l.lE-08 0.003 7.7E-09 

Cumulative HI or ILCR 22 74 1 E-04 1 .E-O4 21 7 E-05 

Notes: 
EPC = Exposure point concentration 
RfD = Reference Dose; the oral RR) was applied when no inhalation RfD was available 
SF = Slope Factor 
HO = Hazardquotient 

ILCR = Incremental excess lifetime cancer risk 
HI = Hazard index 

NA = Notapplicable 
LWA = Lifetime weighted average 



Table 7.30 
Central Tendency Risk Estimates 

ingestion of Fluvial Deposits Groundwater 
NSA Mid-South SWUU 6 

Memphis, Tennessee 

We Resident Site Worker 

Chemical 
WC Oral RfD Oral SF 

(mg/L) (mg/kgday) (kgdaylmg) 

Adult 

HQ 

ChiM Adult ChM Adult 

I-IQ ILCR ILCR HQ ILCR 

Cadmium 0.0054 0.0005 NA 0.10 0.35 NA NA 0.097 NA 
Nitrobenzene 0.001 0.0005 NA 0.019 0.064 NA NA 0.018 NA 
Chloroform 0.001 0.01 0.0961 0.001 0.0032 7.5E-09 2.5E-08 O.tXO9 3.9E-09 

Chloromethane 0.00?5 NA 0.013 NA NA 8.OE-66 2.7E-07 NA 4.2E-08 
Trichloroethene 0.0053 0.006 0.011 0.0085 0.028 7.2E-08 2.4E-07 0.0080 3.7E-08 
Carbon tetrachloride 0.01 o.OC67 0.13 0.137 0.48 1.6E-06 5.4E-06 0.13 8.4E-07 

Cumulative HI or ILCR 0.3 0.9 2.E-06 6.E-06 0.3 9.E-07 

Table 7.31 
Central Tendency Risk Estimates 

Inhalation of Chemicals Volatilized While Showering With Loess Groundwater 
NSA MidSouth SWhIlJ 5 

Memphis, Tennessee 

Chemical 

Nitrobenzene 
Chloroform 
Chloromethane 
Trichloroethene 
Carbon tetrachloride 

EPC Inhalation RfD Inhalation SF 
(mg/L) (mglkgday) (kgdaylmg) 

0.001 0.0006 NA 
0.001 0.0100 o.OQ61 
0.005 NA 0.013 

0.0053 O.OW 0.011 
0.01 0.0006 0.0525 

Aduit 

I-IQ 

0.02 
0.001 

NA 
0.008 
0.160 

Site Resident 

ChiM 

HQ 

0.06 NA 
0.003 7.5E-09 

NJ4 8.OE-08 
0.028 7.2E-08 
0.534 6.5E-07 

LWA 

ILCR 

NA 
5.6E-09 
6.OE-08 
5.3E-08 
4.8E-07 

Site Worker 

Adult 

HQ ILCR 

0.016 NA 
0.001 3.9E-09 

NA 4.2E-06 
0.008 3.7E-06 
0.150 3.4E-07 

Cumulative HI or ILCR 0.19 0.6 6.E-07 0.17 4.E-07 

Notes: 
EPC = Exposure point concentration 
RfO = Reference Dose; the oral RR) was applied when no inhalation Roll was available 

SF = Slope Factor 
HQ = Hazard quotient 

ILCR = Incremental excess lifetime cancer risk 
HI = Hazard index 

NA = Not applicable 
LWA = Lifebme weighted average 
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A comparison of the CT risk estimates presented in Tables 7-28 through 7-31 to the RME risk 

estimates presented in Tables 7-20 to 7-23 indicates that the risks and hazards are unacceptable for 

both CT and RME estimates. 

7.7 Risk Summary 

Based on risk estimates above lE-6 and a HI greater than 1.0, 12 chemicals were identified as 

possible COCs: 

l 

l 

. 

l 

. 

l 

. 

. 

. 

. 

. 

. 

Antimony 

Arsenic 

Barium 

Benzene 

Cadmium 

Methylene chloride 

2-Methylnaphthalene 

Naphthalene 

Vanadium 

Nitrobenzene 

Carbon tetrachloride 

Chloroform 

Health risks potentially posed by contaminants at NSA Mid-South SWMU 5 were assessed using 

four RME exposure scenarios: the hypothetical site worker, the hypothetical construction worker, 

the child trespasser scenario, and the hypothetical future site resident scenario. The exposure 

media assessed consisted of surface soil, loess groundwater, and fluvial deposits groundwater. 

In surface soil, the incidental ingestion and dermal contact pathways were assessed. For 

groundwater ingestion and inhalation of VOCs while showering were assessed. Risk estimates for 

SWMU 5 media are shown in Table 7-32. 
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Table 7.32 
Summary Risk Estimates 

All Exposure Pathways 
NSA Mid-South SWMU 5 

Memphis, Tennessee 

Site Resident Site Worker Construction Worker Site Trespasser 

Medium 

Surface Soil 

Adult Child LWA Adult Adult Adolescent 

Exposure Pathway HI HI ILCR HI ILCR HI ILCR HI ILCR 

Incidental Ingestion 0.06 0.57 5.E-05 0.02 5. E-06 0.04 I. E-06 0.014 1. E-06 
Dermal Contact 0 05 0.16 2.E-05 0.04 9. E-06 0.02 5.E-07 0.012 I. E-06 

Sum 0.1 0.7 7.E-05 0.06 l.E-05 0.06 2.E-06 0.03 2.E-06 

Loess Groundwater Ingestion 21 50 5.E-03 8 l.E-03 4 7.E-05 NA NA 
Inhalation 63 147 2.E-03 22 4. E-04 11 2. E-05 NA NA 

Sum 84 196 7.E-03 30 2. E-03 14 9. E-05 NA NA 

Soil 8 Loess Groundwater Sum 84 197 7.E-03 30 2. E-03 14 1, E-04 0.03 2. E-06 

Fluvial Deposits Groundwater Ingestion 08 2 2.E-05 0.3 5.E-06 0.1 3.E-07 NA NA 
Inhalation 0.5 1.2 1 .E-05 0.19 2.E-06 0.09 1 E-07 NA NA 

Sum 1.30 3 3.E-05 0.5 7.E-06 0.2 4.E-07 NA NA 

Soil 8. Fluvial Deposits Groundwater Sum 1 4 1. E-04 0.5 2. E-05 0.3 2.E-06 0.03 2. E-06 

Notes: 
ILCR = Incremental excess lifetime cancer risk 

HI = Hazard index 
NA = Not applicable 

LWA = Lifetime weighted average 

a 
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In summary, groundwater exposure is the primary medium of concern. As discussed in the 

HHR%, SWMU 5 is zoned for commercial use, which precludes residential development. In 

addition, if the zoning were changed and residences were developed, municipal water would likely 

be used rather than installing unfiltered wells which was assumed in this HHRA. Should 

unfiltered wells be installed, they would have to be screened in the fluvial deposits which reliably 

yield sufficient water. 

If receptors are not exposed to groundwater, no COCs would be identified based on risk estimates 

for surface soil exposure. 

7.8 Remedial Goal Options 

RGOs are concentrations computed for COCs to equate with specific risk goals that may be 

estabhshed for a particular site. As previously discussed, COCs are identified as any COPC that 

significantly contributes to a scenario of concern. A pathway having a combined ILCR greater 

than lE-4 or an HI greater than 1 is defined as a scenario of concern, and an individual chemical 

contributing either lE-6 ILCR or 0.1 HI to one exposure pathway is considered to significantly 

contribute to the scenario ILCR or HI. Based on this method, COCs required calculation of 

RGOs; they are listed in Section 7.5, Risk Characterization. Inclusion in the RGO table does not 

necessarily indicate that remedial action will be required to address a specific chemical. Instead, 

RGOs are provided to facilitate risk-management decisions. 

In accordance with USEPA Supplemental RGO Guidance, RGOs were calculated at lE-6, lE-5, 

and 113-4 risk levels for carcinogenic COCs and HQ goals of 0.1, 1 .O, and 3.0 for noncarcinogenic 

COCs. RGOs for carcinogens were exposure scenario-specific and were based on the lifetime 

weighted average for hypothetical future site residents. Calculation of noncarcinogenic RGOs was 

based on the hypothetical child resident, as noted in the corresponding tables. Tables 7-33 and 

7-34 present the loess groundwater RGOs for the hypothetical future site resident and site worker 

exposure scenarios, respectively. Tables 7-35 and 7-36 present the fluvial deposits groundwater 

RGOs for the hypothetical future site resident and site worker exposure scenarios, respectively. 
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Table 7.33 
Loess Groundwatar Remadial Goal Options 

Calculated Based on the RME Scenario 
Site Residents: IngestIon. Inhalation. and Germal Contact Exposure Pathway5 

USA Mid-South SWMU 5 
Memphis, Tennessee 

Slie Residenr 
RGO” 

MCL EPC HI ILCR = ILCR : ILCR = 
4 Chemical m/L m/L HI = 0.1 ILCR 156 IEd lE4 

Anttmony 0 006 0.0646 104 0 oooa 0.0063 0019 NA NA NA NA 
ArSefllC 0 05 0 159 33 9 0.00047 00047 0014 36E-03 0000045 000045 00045 
Banurn 2 0 909 00 011 1.1 33 NA NA NA NA 
Beruene 0 005 39 146 00027 0.027 0 000 34E-03 000116 00116 0 116 
Cadmourn 0 005 0 0161 23 000078 00076 0023 NA NA NA NA 
Cartmn tetrachlonde 0005 00067 06 000110 00110 0033 NA NA NA NA 
1.2.Dtchloroethene (total) 007' 0 000 011 000704 00704 0211 17E-03 47E-06 47E-05 47E-04 
2-Methyinaphthalene NA 01 032 003107 0.3107 0.932 NA NA NA NA 
Methylene chlonde 0005 0031 00353 006775 00775 2633 NA NA NA NA 
Naphthalene 0.005 012 0.36 0 031 0.31 0 94 4.2E-06 00264 0.264 2.042 
Tnchloroethene 0.005 0002 147 0 0000 0000 0.00 51E-07 0 0039 0 039 0 39 

NA 0102 09 0011 0 110 0 33 NA NA NA NA 

Table 7.34 
Loess Qroundwater Remedial Goal Options 

Calculated Bared on the RME Scenario 
Site Worker: Ingestion, inhalation, and Germal Contact Exposure Pathways 

NSA Mid-South SWMU 6 

MCL EPC ILCR = ILCR = ILCR = 

Antimony 0006 00648 1.6 00041 0041 0.12 NA NA NA NA 
Arsenic 005 0 159 52 00031 0031 0 092 63E-04 000019 00019 0019 
Banum 2 0 909 013 0 72 7.2 21 5 NA NA NA NA 
Benzene 0005 39 223 0017 017 0 52 79E-04 0.0049 0 049 0 49 
Cadmium 0005 0 0161 04 00051 0051 015 NA NA NA NA 
Carbon tetrachlonde 0005 00067 0 21 00032 0032 0 10 30E-06 00022 0022 0 22 
1,2-D~chlorcethene (total) 007' 0 00.3 0017 0046 046 1 36 NA NA NA NA 
2.Methylnaphthalene NA 01 0 049 0203 203 6 09 NA NA NA NA 
Methylene chlonde 0005 0031 00054 0573 573 1720 9 9Ea7 0 031 0 31 31 
Naphthalene NA 012 006 0204 204 613 NA NA NA NA 
Tnchloroethene 0005 ow2 0007 0031 0.31 0.92 l.ZE-07 0.017 017 17 
Vanadium NA 0 102 0 14 0072 072 21 NA NA NA NA 

Notes: 
EPC = Exposure point concentratton 
ILCR = Incremental excess lifetIme cancer nsk 

HI = Hazard Index 
NA = Not applicable 

RGO = Remedtal Goal Optlon, calculated in accordance mth RAGS, based on the child receptor for stie restdents 
MCL = MaxImum Contaminant Level, excerpted from USEPA’s Dnnkmg Water Regulations and Haatth Adwsones, October, 1996 

’ = The most conserwtwe MCL IS presented, the MCL for CIS-l.Zdrhloroethene IS 0 07, while the MCL for the trans Isomer IS 0 1 
** = All HI and ILCR RGO untis are mg/L 



Table 7.36 
Fluvial Depasik Groundwater Remedial Goal Options 

Calculated Based on the RME Scenario 
Site Residenk: Ingestion. Inhalation, end Dermal Conkct Exposure Pathways 

NSA MIdSouth SWMU 6 

Slk Realdent 

RGo* 

MCL EPC ILCR = ILCR = ILCR = 

Chemical (q) (g) m IL m/L HI HI = 3.0 ILCR lE4 llx lE4 _ 

Cadmum 0 005 0 0054 07 0 0008 0.008 0 023 NA NA NA NA 
NltrObenzene NA 0 001 02 0 0004 0.004 0013 NA NA NA NA 
Chloroform 01 0 001 00128 0 0078 0 078 0.235 1.3E-06 0.00077 0 0077 0 077 
Chloromethane NA 0 005 NA NA NA NA 1 4E06 0 00348 0 0348 0 348 
Tnchlorwthene 0 005 0 0053 0 113 0 0047 0 047 0.141 1.3E-O+ 0 00395 0 0395 0 395 
Carbon tetrachlorlde 0 005 0 01 1 98 0 00051 0 0051 0015 2 7E-05 0 00037 0 0037 0 037 

Table 7.36 

FluvIal Deporlk Groundwater Remedial Goal Options 

Calculated Based on the RME Scenario 
Site Worker: Ingestion, Inhalation, and Darmal Contact Exposure Pathways 

NSA Mid-South SWMU 5 

Chemical 

MCL EPC 

(mg/L) (mg/L) 

site W&W 
RGo* 

ILCR = ILCR q ILCR = 

HI HI = 0.1 HI = 1.0 HI = 3.0 ILCR lE3 1Eb lE-4 

Cadmum 0 005 0 0054 011 0 0051 0.051 0 15 NA NA NA NA 
Nltrobenzene NA 0 001 004 0 0027 0.027 0 082 NA NA NA NA 
Chloroform 01 0.001 0 0020 00511 0511 1 534 3.0E-07 0.0033 0 033 0 33 
Chloromethane NA 0.005 NA NA NA NA 3.4E07 00146 0 148 1 48 
Tnchloroethene 0 005 0 0053 0 02 0 0307 0 307 0 920 3 lE-07 0 0169 0 169 1 69 

Notes: 
EPC = Exposure point concentration 
ILCR = Incremental excess Ilfetlme cancer risk 

HI = Hazard Index 

NA = Not applicable 
RGO = Remedial Goal Option, calculated !n accordance mth RAGS, based on the child receptor for site residents 
MCL = MaxImum Contammant Level, excerpted from USEPA’s Dnnklng Water Regulations and Health Adnsones, October 1996 

* = All HI and ILCR RGO umts are mglL 
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8.0 ECOLOGICAL RISK ASSESSMENT 

8.1 Introduction 

The ecological risk assessment (ERA) evaluates the actual or potential effects to ecological 

receptors due to contamination of the SWMU 5 terrestrial ecosystem. This assessment considers 

surface soil contaminant concentrations and distributions, media-specific physicochemical 

conditions, and exposure pathways that could result in unacceptable levels of exposure to 

ecological receptors. The approach to this assessment is based on the following USEPA 

documents: Guidelines for Ecological Risk Assessment (USEPA, 1998b), Ecological Risk 

Assessment Guidance for Superjhd: Process for Designing and Conducting Ecological Risk 

Assessments (USEPA, 1997), Supplemental Guidance to RAGS: Region IV Bulletin -Ecological 

Risk Assessment (USEPA, 1995c), Frameworkfor Ecological Risk Assessment (USEPA, 1992b), 

and Risk Assessment Guidance for Superfund Volume II - Environmental Evaluation Manual 

(USEPA, 1989). 

8.2 Problem Formulation 

Site Description 

As described in Section 2, SWMU 5 in a large open field where a pair of large concrete mats used 

for fire fighting training were located. To the east of the site is a small wooded area and the 

north and southern boundaries are roadways. In the spring of 1998, the Millington Airport 

Authority cleared and grubbed an expansive area south of the main runway to maintain the runway 

protection zone, including portions of SWMU 5 and the woodlands to the west of the site. These 

areas were grubbed, leveled, sodded, and will be maintained as a mowed lawn. Furthermore, as 

part of the remedial activities at SWMU 5, a large pit was excavated and filled with clean soil, 

making any existing, pre-removal surface soil data from the filled area obsolete and unusable for 

assessing ecological risk from site-related constituents. 
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Ecosystem at Risk 

With the site’s open field and the clearing of surrounding areas, no quality habitat is considered 

to be present at SWMU 5. The grass fields could be used by terrestrial receptors, such as 

passerine birds and/or small mammals, as foraging areas, but their occurrence would most likely 

be transient or opportunistic. With the long-term maintenance of this area as a mowed grass field, 

it is unlikely that future, quality habitat will be established at SWMU 5, thus eliminating the 

presence of significant ecological receptors and thus prolonged exposure to site constituents. 

Threatened and Endangered Species 

According to U.S. Fish and Wildlife threatened and endangered species survey conducted in 1997, 

no federal listed species occur at NSA Mid-South. One state-listed species, the walnut tree or 

butternut tree (Jugkzns cinerea) was found at the northwest end of the clear zone of the main 

runway and is not associated with SWMU 5. 

8.3 Characterization of Ecological Risk 

Due to current site conditions, no further action is recommended for SWMU 5 based on ecological 

risk since exposure potential for site receptors is very low. In a October 28, 1997, 

NSA Mid-South BCT meeting, it was decided that sites affected by the Millington Airport 

Authority’s clearing would not undergo a complete ecological risk assessment since habitats and 

surface soils associated with these areas either will or have been significantly disturbed and are 

unable to support sensitive ecological receptors. The quality of the existing (and likely future) 

habitat was substantially diminished after the area surrounding the site was leveled; therefore, the 

exposure pathways from site contaminants to terrestrial receptors is considered incomplete and no 

ecological risk is predicted. 
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9.0 CONTAMITWNT FATE AND TRANSPORT 

In previous sections, physical characteristics of the study area and distributions of contaminants 

in each environmental medium were presented. In this section, that information is used to discuss 

the fate and transport of contaminants in each medium. This section consists of four parts: 

l Source definition, specifically for the contaminants detected during the investigation, and 

the COCs for each medium, are discussed in Section 9.1. 

. Potential migration routes are discussed for each medium in Section 9.2. 

l Contaminant persistence in soil, surface water, sediment, and groundwater is considered 

in Section 9.3. For each class of compounds, the general fate and transport characteristics 

of the relevant contaminan ts are summarized since their chemical and physical properties 

affect contaminant migration and fate. 

. Hydrogeologic factors affecting contaminant migration are presented in Section 9.4 with 

a discussion of potential receptors. 

9.1 Source Definition 

SWMU 5, the AFFTF, has been in operation since 1949 and consisted of two bermed concrete 

mats (Mat 392 and Mat 305) approximately 75 feet in diameter with a mock aircraft cockpit in the 

center of each pad. Jet fuel (JP-5), supplied via underground lines to the mock cockpits, was 

ignited to simulate fire/rescue situations. Firefighters extinguished the flames with water and 

foam. Unused fuel and wastewater collected by drains in the mat were piped underground to an 

oil-water separator (OWS 1662) that recovered and recycled the unused fuel. Wastewater was 

discharged to the sanitary sewer system. Prior to the current system’s use, unused fuel was 

allowed to evaporate from the fire mats or discharged to the system of ditches leading to the 
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SWMU 4 drainage ditch system. Several fuel releases have occurred over the life of SWMU 5. 

OWS 1662 and Mat 305 were removed in August and December 1997, respectively. 

In Section 6, the nature and extent of contamination were described for all compounds detected 

at SWMU 5. This section focuses on the primary contaminants detected in various media and 

compounds that were detected at concentrations exceeding their SSLs. SSLs are maximum 

chemical concentrations in soil that represent a level of contamination below which human 

exposure pathways (air or groundwater) are considered to be protected. This section limits 

discussion to compounds exceeding either SSLs, RRCs, or RCs. 

COCs identified in surface soil (0 to 1 foot bls) include the VOCs benzene and methylene chloride, 

the SVOCs benzo(a)pyrene and benzo(a)anthracene, the pesticide dieldrin, and the inorganics 

barium, cadmium, nickel, selenium. Inorganics that exceeded their SSL in surface soil, but not 

their RC are arsenic, chromium, and nickel, which are considered to be naturally occurring. %JP 

Inorganics that exceeded their SSL and RC are barium, cadmium, and selenium. They are included 

in this fate and transport discussion. COCs identified in subsurface soil (below 1 foot bls) are the 

VOCs benzene, ethylbenzene, methylene chloride, toluene, trichloroethene, tetrachloroethene, 

1,2-dichloropropane, and xylenes, the SVOC naphthalene, the pesticide dieldrin, and the 

inorganics barium, cadmium, chromium, and nickel. 

In loess groundwater, methylene chloride was detected in a sample from original well FFMW-8 

(FFMW-8 was removed during the VCA and then replaced after the excavation was complete) at 

an estimated concentration of 31 pg/L. Benzene was detected in samples from former well 

FFMW-8 at 3,900 pg/L, 1,900 pg/L, and 3,200 pg/L during the initial, 3’d and 41h events, 

respectively, and from well FFMW-9 during the initial event at an estimated concentration of 

5 pg/L. However, recent sampling (February 1999) of replacement well FFMW-8 indicated a 

non-detect concentration for benzene. Four metals (antimony, arsenic, cadmium, and lead) were 
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detected in loess groundwater samples at concentrations exceeding their RC and either their tap 

water RBC or MCL, or a combination of both. 

In fluvial deposits groundwater, carbon tetrachloride and chloromethane were detected at 

concentrations exceeding tap water RBCs. Specifically, carbon tetrachloride was identified in 

samples from two wells, OSMWO4AUF and OSMWO4BUF, at estimated concentrations of 3 pg/L 

and 4 pg/L, respectively. Concentrations of carbon tetrachloride in well OSMWO4AUF have 

increased to 6 pg/L since the initial event. In well OSMWO4BUF they have increased to 10 pg/L. 

These maximum concentrations exceed the MCL (5 pg/L) for carbon tetrachloride. 

Trichloroethene was detected at a concentration of 5.3 pg/L in DPT point 005GGB02. This 

concentration exceeds the RBC and MCL for trichloroethene. Cadmium was detected in fluvial 

deposits groundwater samples at concentrations exceeding its RC and MCL, and lead was detected 

at a concentration exceeding its TTAL in one well. However, results from the February 1999 

sampling event indicated non-detect concentrations for cadmium and lead in these upper fluvial 

wells. 

Although recent sampling has indicated much lower concentrations for benzene, lead, and 

cadmium, the fate and transport of these compounds will still be discussed since this is data from 

only one additional sampling event. Two additional quarters of monitoring will verify whether 

these contaminants are actually absent. 

Table 9-l summarizes COCs for SWMU 5 that will be discussed further in this section. 
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Table 9-1 
cots for SWMU 5 

Subsurface Soil The VOCs benzene, ethylbenzene, methylene 
chloride, toluene, trichloroethene, tetrachloroethene, 
1,2-dichloropropane, and xylene, the SVOC 
naphthalene, the pesticide dieldrin, and the inorganics 
barium, cadmium, chromium, and nickel. 

Fluvial Deposits Groundwater The VOCs carbon tetrachloride, chloromethane, 
trichloroethene, and the inorganics cadium and lead. 

9.2 Potential Routes of Migration 

This section delineates potential contaminant migration routes within SWMU 5 and from it. 
w 

Potential migration pathways at SWMU 5 are considered for each of the four available media: 

. Air emissions, specifically the dispersion of VOCs from soil and surface water bodies 

(Section 9.2.1) 

. Soil, primarily the potential leaching of contaminants from soil to underlying groundwater 

and nearby surface water, and the potential erosion of surface soil into adjacent surface 

water (Section 9.2.2) 

. Surface water and sediment. including transport of surface water and sediment 

downstream, and the potential transport of contaminants to groundwater via infiltration 

from lakes or streams (Section 9.2.3) 
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l Groundwater, including potential migration to NSA Mid-South drinking water wells, and 

potential transport of contaminants to surface water via discharge of groundwater to lakes 

or streams (9.2.4) 

9.2.1 Air Emissions 

Volatile contaminants in surface soil and surface water have the potential to migrate to the air by 

volatilization. To evaluate the potential for soil-to-air migration of volatile contaminants, a 

screening approach is used to focus on chemicals that have the greatest potential to volatilize in 

sufficient quantities to create a human health threat in ambient air. The screening process consists 

of taking the maximum concentration of volatile COCs found in surface soil and comparing them 

to soil-to-air screening levels as presented in the Risk-Based Concentration Tables, 

(USEPA, 1998a). None of the contaminants detected in surface soil exceeded its respective 

soil-to-air SSL, therefore, transport of contaminants by air emissions is not included as a route of 

migration. 

9.2.2 Soil 

Near-surface and subsurface soil is contaminated with VOCs, SVOCs, pesticides, and inorganics 

(see Table 9-l). The geographic distribution of these contaminants was described in Section 9.1. 

The potential fate and transport of these contaminants in soil are discussed further in Section 9.4. 

9.2.3 Surface Water and Sediment 

No surface water has been identified at SWMU 5; therefore, surface water and sediment are not 

included as possible routes of migration for contaminants. 

9.2.4 Groundwater 

VOCs and metals were detected in loess and fluvial deposits groundwater. The geographic 

distribution of these contaminants is described in Section 9.1. 
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Potential pathways for migration of COCs in groundwater are: 

. Advective transport to water supply wells 

. Advective transport to the underlying Memphis Sand Aquifer 

0 Intermedia contaminant transfer from groundwater to surface water bodies 

. Inter-media contaminant transfer from groundwater to subsurface soil through the 

volatilization of VOCs 

The potential fate and migration of contaminants are discussed in Section 9.4. 

9.3 Contaminant Persistence 

Persistence measures how long a given chemical will exist in a specific medium. Contaminant 

persistence in environmental media is a function of physical and chemical properties of a given 

class of compounds, the specific chemicals within each class found in the environment, and 

properties of the medium of concern. 

Persistence of primary contaminants detected in SWMU 5 soil and groundwater is discussed 

below. Relevant classes of compounds are VOCs, SVOCs, inorganics, and pesticides. 

9.3.1 Chemical and Physical Properties 

Chemical and physical properties are discussed below along with a description of the significance 

of each property to volatilization, sorption, diffusion, dispersion, biodegradation, and other 

attenuation processes. Table 9-2 is an overview of chemical property behavior. Each is briefly 

discussed below. 
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Table 9-2 
Chemical Properties 

Chemical Property Critical Value High (>) La+, (<) 

VapOCpres~,:.i,~..i; ,,.,,, ;‘j’i,“,l~:~~HO::.i~ :‘j:,: ,::.,::. ,,~~arilei-,i-!:.,.i,:~-:i’:-ji:,:’i I;:,.j .,.: ‘.. I :,-~~~atife: 

Density’ 0.75 to 1.25 g/cm3 > 1 g/cm3 sink/fall < 1 g/cm3 float/rise 

Henry’s law constant 5x10-3 to 5x104 
atm-m’lmole 

high volatilization low volatilization 

Log octonai/water remains in soil move and diffises in water 

Notes: 
a - Determinations of critical ranges were based on literature review and professional judgment. 

mm Hg - millimeters mercury 
g/cm’ - grams per cubic centimeter 
atm-m3/mole - atmospheres-cubic meter per mole 

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

contaminants include water solubility, vapor pressure, Hem-y’s law constant, specific gravity, 

organic carbon partition coefftcient, and half life. Water solubility, adsorption coefficient, and 

reduction-oxidation (redox) processes are properties of interest for inorganic contaminants. 

Water Solubility 

The solubility of a chemical in water is the maximum amount that will dissolve at a specified 

temperature. Chemicals with high solubility are relatively mobile in water and are more likely to 

leach from soil. These chemicals tend to have low volatilization potential but may be 

biodegradable. Chemicals with low water solubility are more apt to adsorb on soil and are not 

readily biodegradable. 
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Vapor Pressure 

The vapor pressure of a liquid or solid is the pressure of the gas in equilibrium with respect to the 

liquid or solid at a given temperature. It represents a compound’s tendency to evaporate. From 

soil, the vapor pressure determines the volatilization of a chemical to the atmosphere. A chemical 

with a vapor pressure less than lo4 millimeters of mercury (mm Hg) will tend to associate with 

particulate matter, whereas a chemical with higher vapor pressure tends to associate with the vapor 

phase. Compounds with high water solubilities show little volatilization from water or moist soil 

unless they have a high vapor pressure. 

Henry’s Law Constant 

Henry’s law states that the amount (i.e., mole fraction) of a slightly soluble gas dissolved in a 

liquid is proportional to the partial pressure of the gas. The Henry’s law constant, with units of 

atmospheres-cubic meter per mole (atm-m3/mole), describes a linear relationship between vapor 

pressure and water solubility and measures a chemical’s ability to move from water or soil to air. 

The following describes the relative volatilization that can be expected from a chemical, based on 

the Henry’s law constant: 

. Greater than 1Q3 

. 1o‘3 to 1o‘5 

. Less than 10T5 

ready volatilization 

moderate volatilization 

limited volatilization 

Specific Gravity 

Specific gravity is the dimensionless ratio of a fluid’s density to a standard reference density. For 

liquids and solids, the reference is the density of pure water, 1 gramper cubic centimeter (g/cm3). 

A substance with a specific gravity less than water tends to float; conversely, compounds with 

densities greater than water tend to sink. Typically, the specific gravity of a compound impacts 

its ability to vertically penetrate within the zone of saturation when the compound is a free-phase 
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liquid (free product). The vertical migration of dissolved-phase compounds within the zone of 

saturation is not as greatly influenced by density differences. Therefore, the vertical penetration 

of dissolved-phase compounds tends to be more associated with site-specific characteristics such 

as hydrogeologic considerations. Specific gravity can be used to estimate the potential vertical 

extent of the immiscible portion of a chemical in water. 

Organic Carbon Partition Coeffkient 

The organic carbon partition coefficient (K,) measures the degree to which an organic substance 

will preferentially sorb to organic carbon. The typical range of K, values is from 1 to 

10’ milliliters per gram (ml/g), with higher values indicating a greater tendency to remain sorbed. 

Chemicals moving through the subsurface will alternately sorb to or desorb from available organic 

matter in the soil matrix; therefore, the organic content of the soil is critical to predicting the state 

of contaminants in a soil matrix. The higher the K, values, the lower the mobility in the 

subsurface due to the tendency of a chemical to sorb to the organic carbon fraction (f,) of soil. 

Distribution Coeffkient 

The distribution coefficient (Kd) validly represents the partitioning between liquid and solids. The 

larger the K, value, the greater the sorption to the solid phase. A K, value may be estimated from 

the K, of the chemical and the f, in the soil: 

Retardation Factor 

During transport processes, some degree of contaminant mass transfer by adsorption from the pore 

water to the solid part of the porous medium will retard the advance rate of the contaminant front. 

The retardation of the contaminant front relative to the bulk mass of water is described by the 

following equation: 
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W 

Pb R=l+-K 
n d 

where: 

R = retardation factor, dimensionless 
Pb = bulk mass density of the porous medium, g/cm3 
n = porosity, fraction 
K, = distribution coefficient (solid-liquid partition coefficient), ml/g 

A retardation factor of 10 would imply that the contaminant plume moves 10 times slower than 

the local groundwater velocity. 

Half-Life 

Half-life is the time required for a substance’s concentration to decrease from its initial level by 

50%. The apparent decrease may be caused by various processes, including biodegradation. The 

half-life values listed for the contaminants at SWMU 5 may not be representative of conditions at 

SWMU 5 and are presented to indicate the chemical’s persistence in the subsurface. 

Oxidation and Reduction Processes 

Redox reactions involve the transfer of electrons from one compound to another. Specifically, 

one reactant is oxidized, and the other is reduced. The terms pe and Eh are used to characterize 

redox conditions. Graphs that show the equilibrium occurrence of ions or minerals as domains 

relative to pe or Eh are known as pe-Eh diagrams. These diagrams help describe the state of 

inorganics in the subsurface (i.e., whether it remains in a solid [immobile] state or is in an aqueous 

state [mobile]). 
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9.3.2 Volatile Organic Compounds 

Based on their physical and chemical characteristics, VOCs can be expected to be mobile in the 

environment with potential to volatilize to the atmosphere, leach to groundwater, discharge to 

surface water, and to move with groundwater flow in the zone of saturation as a dissolved phase. 

Relative to other compound classes, VOCs have low molecular weight and high water solubility, 

vapor pressure, and Henry’s law constant, along with a corresponding low K,. Relative to 

chemicals in other classes, many VOCs tend to have relatively short half-lives in groundwater. 

VOCs have a limited tendency to adsorb to soil and can be expected to be moderately to highly 

mobile in the environment. 

9.3.2.1 VOCs in Soil 

Eight VOC COCs are identified in soil at SWMU 5. Benzene and methylene chloride in surface 

and subsurface soil, and ethylbenzene, toluene, trichloroethene, tetrachloroethene, xylenes, and 

1,2-dichloropropane are in subsurface soil only. Characteristics of these VOCs are discussed 

briefly below and presented in Table 9-3. 

Table 9-3 
Properties of Benzene, Ethylbenzene, Xylenes, Methylene Chloride, Tetrachloroethene, 

Toluene, Trichloroethene, and l,Z-Dichloropropane 

Benzene Ethyl Benzene Xylenes Methylene Chloride 
/.. . . .: . . ,..,.,.: : : :.: .,: : ,::: . . . . . . . . . . . .~~~~~~~~~~:~~~,~:~I-,.,i,:.,:78i~~~~’::i’~I,:i;jI~.:i.;i:~’.~~i~..t~-.li.‘~‘,~.~‘i1.~::..i1”:ld6.17.I:~I:I.:.:::.-. i:i.~.94:.~.~i-::_:~(‘:i j. j 

. . . . . . . .,.;.: . . . . :..:: ..: : / ..: :.. :. : i :.: . . . :. . . . : / .:.. : : i : . . . . . . . ..... .: . . 

Vapor pressure’.b 95 mm Hg 7.1 mm Hg 8.7 mm Hg 434.9 mm Hg 

Specific gravity’ 0.87 g/ml 0.87 g/ml 0.88 g/ml 1.3266 g/ml 

; 

Henry’s law constant”.’ 5.4 x IO.’ atm- 
m’lmole 

6.6 x 10.’ atm- 
m3/mole 

7.1 x 10.’ atm- 
m’/mole 

2.68 x 10.’ atm- 
m’/mole 

SSL transfers from soil lo 0.002 0.7 9 0.001 
groundwater (mglkg)’ 
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Table 9-3 
Properties of Benzene, Ethylbenzene, Xylems, Methylene Chloride, Tetrachloroethene, 

Toluene, Trichloroethene, and 1,2-Dichloropropane 

Tetrachloroethene Toluene Trichloroethene 1,2-Dichloropropane 
&~~l&~~&tI’.I +:. : f&83 /. : : : :, gi&$; . . : ..‘. : ; :;..:j. j’Jt,39 .112,99.... : : .: 

Vapor pressure’.b 14mmHg 22 mm Hg 58 mm Hg 

j&+~r;ry:~&~~~~~+: :j’: ,:::: t~&i&,.: . . j.. .‘:: ;. i. 1 +i& ;. : j- I’. ;;: &$Q:~gl+ 
..Y 
Specific gravity’ 1.60 g/ml 0.87 g/ml I SO g/ml 

: : .:.: j ..: .: : :. : .: : : ;: : : : p ::- : 

Henry’s law constantb.’ 1.53 x 10.’ atm- 6.7 x 10-I atm- 9.1 x 10” atm- 
m3/mole m’/mole m’imole 

49.67 mm Hg 

2;740 &it 

1.22 g/ml 

: .. 

2.07 x 1W3 atm- 
mJ/mole 

SSL transfers from soil to 0.003 0.6 0.003 0.001 

Notes: 
a - Merck & Co., Ihe Merck Index, Merck & Co., Rahway, New Jersey, 1983. 

Lide, CRC Handbook of Chemistry and Physics, CRC Press, Boca Raton, Florida, 1994. 
USEPA, Treatability Database, USEPA Risk Reduction Engineering Laboratory, Cincinnati, Ohio, 1992~. 
Resource Consultants, Chemtox Release K, 19851995. 

b - Howard, Fate and Exposure Data, Lewis Publishers, Chelsea, Michigan, 1993. 
- 

: - 
Knox, Sabatini, Canter, Sabsqface Transport nnd Fate Processes, Lewis Publishers, Chelsea. Michigan, 1993. 
Howard, Handbook of Environmental Degradation Rates, Lewis Publishers, Chelsea, Michigan, 1991. 

e - Soil screening levels from risk-based concentrations table (USEPA, 1998a) 

Benzene 

Benzene is a colorless to light yellow, mobile, nonpolar liquid of highly refractive nature with an 

aromatic odor. Its primary use is to manufacture ethylbenzene for styrene monomer, 

dodecylbenzene for detergents, cyclohexane for nylon, phenol, nitrobenzene for aniline, maleic 

anhydride, chlorobenzene, diphenyl, benzene hexachloride, and benzene-sulfonic acid as a solvent. 

Benzene is most commonly found in the environment as the result of gasoline-associated releases. 

Benzene, if released in small quantities to soil, is expected to evaporate into the atmosphere from 

near-surface soil due to its moderate to high vapor pressure. It will adsorb to soil, especially soil 

with organic carbon content. It is slightly soluble in water. Biodegradation of benzene in soil and 

groundwater can be high depending on site-specific factors such as the presence of the appropriate 

micro-biota, oxygen, and other nutrients. It is a confirmed human carcinogen, a human poison 
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by inhalation, moderately toxic by ingestion, and a severe eye and moderate skin irritant. 

Laboratory measurements indicate teratogenic and reproductive effects. It has a specific gravity 

less than that of water, indicating that as a free-phase liquid in the environment, benzene will float. 

Benzene’s chemical and physical properties are summarized in Table 9-3. 

Ethylbenzene 

Like benzene, ethylbenzene’s presence in soil and groundwater may be attributed to its use in 

gasoline. When released to soil, ethylbenzene is expected to evaporate into the atmosphere from 

near-surface soil due to its moderate to high vapor pressure. Biodegradation of ethylbenzene in 

soil and groundwater can be high depending on site-specific factors such as the presence of the 

appropriate micro-biota, oxygen, and other nutrients. It has a specific gravity less than that of 

water, indicating that it will float as a free-phase liquid in the environment. Ethylbenzene’s 

chemical and physical properties are summarized in Table 9-3. 

Methylene Chloride 

Methylene chloride is a chlorinated solvent. It is a clear, colorless mobile liquid with a 

characteristic penetrating ether-like odor. It is used as a paint remover, solvent degreaser, plastics 

processor, blowing agent in foams, solvent for cellulose acetate, aerosol propellant, and as a 

solvent extractor, which is why this compound is commonly identified as a laboratory artifact. 

Methylene chloride is expected to evaporate into the atmosphere from near-surface soil due to its 

high vapor pressure. It is poorly adsorbed to soil, especially soil with low f,. It is slightly 

soluble in water and will tend to remain in a separate phase from water. Methylene chloride in 

soil and groundwater biodegrades under certain conditions. It is toxic, narcotic, and a suspected 

human carcinogen. It has a specific gravity greater than water, indicating that as a free-phase 

liquid in the environment, methylene chloride will generally tend to sink. Methylene chloride’s 

chemical and physical properties are presented in Table 9-3. 
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Toluene 

Toluene is released into the environment principally from the storage, transport, and disposal of 

fuels and oils. If toluene is released to soil, it will be lost by evaporation from near-surface soil 

and by leaching to the groundwater. Biodegradation occurs both in soil and groundwater, but this 

process is apt to be slow, especially at high concentrations. Based on organic-carbon partition 

values, toluene will be expected to exhibit very high to moderate mobility in soil. Toluene’s 

chemical and physical properties are presented in Table 9-3. 

Trichloroethene 

Spills or releases of trichloroethene to soil will evaporate rapidly due to its reasonably high vapor 

pressure. It will also leach into groundwater rapidly. Trichloroethene biodegrades very slowly 

in water under most conditions. Cis- and trans-1,2-dichloroethylene are typically detected near 

trichloroethene contamination sites, which suggests biodegradation. The relatively low adsorption 

coefficient of trichloroethene to a number of soil types indicates ready transport through soil and 

low potential adsorption to sediments. The relatively high Henry’s law constant indicates rapid 

evaporation from water. Relatively high vapor pressure indicates rapid evaporation from near- 

surface soil and other surfaces. Trichloroethene’s chemical and physical properties are presented 

in Table 9-3. 

Tetrachloroethene 

Tetrachloroethene is likely to enter the environment by fugitive air emissions from dry cleaning 

and metal degreasing industries and by accidental spills or releases. If released to soil, it will be 

subject to evaporation into the atmosphere and to leaching to the groundwater. Biodegradation 

may be an important process in anaerobic soils. Slow biodegradation may occur in groundwtaer 

where acclimated populations of microorganisms exist. Tetrachloroethene’s chemical and physical 

properties are presented in Table 9-3. 
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1,2-Dichloropropane 

1,2dichloropropane is typically released into soil during its use as a soil fumigant and in 

wastewater during its production and use as a chemical intermediate, solvent, and metal degreasing 

agent. If released to soil, 1,2-dichloropropane will be primarily lost by volatilization. Some may 

leach into the groundwater. Having a high Henry’s law constant, 1,2dichloropropane volatilizes 

very rapidly, with diffusion through the liquid phase controlling the rate of evaporation. 

1,2-dichloropropane’s chemical and physical properties are presented in Table 9-3. 

Xylenes (total) 

Industrial sources of xylenes include petroleum refining, coal tar and coal gas distillation, and its 

use as a solvent. Discharges and spills on land and in water usually result from its use in diesel 

fuel and gasoline. The dominant removal process in water is by volatilization. Xylenes are 

moderately mobile in soil and may leach to groundwater. Xylenes chemical and physical 

properties are presented in Table 9-3. 

9.3.2.2 VOCs in Groundwater 

Three VOC COCs are chlorinated solvents with densities greater than water. These types of 

chlorinated solvents as free-phase compounds exhibit unique chemical, physical, and biological 

characteristics (obtained from Pankow and Cherry, 1996) that influence the ability of the 

chlorinated solvents to migrate within an environmental medium. The influence of these general 

characteristics are lessened when a chlorinated solvent is present in the environment as dissolved 

phase instead of in a free phase. 

. Density - The high densities of chlorinated solvents (1.2 to 1.7 g/cm3) relative to that of 

water (1 g/cm3) mean that if a sufficient volume of a chlorinated solvent is spilled, liquid 

solvent under the force of gravity may be able to penetrate the subsurface media and/or 

ground water. 
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l Viscosity - The relatively low viscosities of the chlorinated solvents allow relatively rapid 

downward movement in the subsurface. Chlorinated solvent mobility in the subsurface 

increases with increasing density/viscosity ratios (USEPA, 1993). 

. Interfacial Tension - The low interfacial tension between a liquid chlorinated solvent 

phase and water allows a liquid chlorinated solvent to enter small fractures and pore 

spaces, facilitating penetration into the subsurface. Low interfacial tension also contributes 

to the low retention capacities of soil. 

. Solubility - The low absolute solubilities of chlorinated solvents in water (typically on 

the order of hundreds of mg/L) mean that when a significant quantity of such a compound 

is spilled on the ground surface, liquid solvent can migrate as a free phase in the 

subsurface and persist as a separate phase for significant periods of time. The high 

relative solubilities of the chlorinated solvents in regard to established groundwater 

standards protective of human health mean that a solvent release can cause continued 

groundwater contamination at concentrations which are low (i.e., parts per billion levels), 

but still greater than current groundwater standards. 

. Partitioning - The low partitioning to soil exhibited by the chlorinated solvents means 

that soil and rock tend not to bind these constituents strongly, resulting in limited to no 

contaminant retention by the soil particles. 

. Volatility - The high volatilities of the chlorinated solvents provide a false sense of 

security when a release occurs because it is often assumed that most of the release 

volatilizes to the atmosphere before it can enter the subsurface environment. However, 

after a chlorinated solvent has been released, downward penetration is often immediate due 

to the characteristics outlined above. Any volatilization that occurs during the migration 
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process increases the migratory potential and complexity by creating a vapor-phase plume. 

Once in the subsurface, the vapor plume can migrate in directions other than that of the 

liquid mass. Once the chlorinated solvents reach the saturated zone, the high volatility of 

the compounds have little effect on removing solvent mass because vapor transport across 

the capillary fringe can be exceedingly slow (McCarthy and Johnson, 1992). 

Five VOC COCs are identified in SWMU 5 groundwater. Methylene chloride and benzene were 

identified in the loess groundwater, and carbon tetrachloride, chloromethane, and trichloroethene 

were identified in the fluvial deposits groundwater. As discussed earlier, February 1999 sampling 

indicated a non-detect concentration for benzene in replacement well FFMW08, which previously 

had a concentration of 3,900 pg/L. Fate and tranport of benzene will still be discussed, since only 

one additional sampling event revealed a non-detect concentration. Carbon tetrachloride, and 

chloromethane are discussed briefly below. Benzene, methylene chloride, and trichloroethene 

were discussed previously. 

Carbon Tetrachloride 

Carbon tetrachloride is a chlorinated hydrocarbon solvent. It is a colorless, distinctively sweet 

liquid. It is used as a refrigerant, metal degreaser, agricultural fumigant, chlorinating organic 

compound, production of semiconductors, and solvent (e.g., fats, oils, rubber). Carbon 

tetrachloride will evaporate into the atmosphere from near-surface soil due to its moderate vapor 

pressure. However, vapors are 5.3 times heavier than air, so any vaporization may result in the 

migration of the constituent through the air and the potential impact of surface soil or water bodies 

in areas where the migrated vapors settle. Adsorption potential is limited; however, it will adsorb 

to soil with high f,. It is practically insoluble in water. Carbon tetrachloride in soil and 

groundwater is biodegradable under certain conditions. However, the compound is persistent in 

the environment. Carbon tetrachloride is a confirmed human carcinogen, a human poison by 

inhalation, moderately toxic by ingestion, and a severe eye and moderate skin irritant. Laboratory 

measurements indicate teratogenic and reproductive effects. It has a specific gravity much greater 
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than that of water, so as a free-phase liquid in the environment carbon tetrachloride will sink. 

Carbon tetrachloride’s chemical and physical properties are presented in Table 94. 

Table 9-4 
Properties of Carbon Tetrachloride and Chloromethane 

Carbon Tetrachloride Chloromethane 
:... .,. 

-&dxjiil&:+ti&ft .:... i:.;:; i:Ij:.I,.... ,. i:: :;: t~:;~lr.,i,:I’~,~.;I:“: Y.j,. . . . 
: :.: . . . . . . . . :.;:; . . . . . j.,i 

,.:i.:’ j.‘::M;.# .: 
:.,: ,,,, :. :::. 

Vapor pressure’.b WmmHg 3,800 mm Hg 

Specific gravity’ 1.59 g/ml 0.92 g/ml 

Henry’s law constantb.’ 3.04 x 10.’ atm-m3/mole 8.82 x 10-j atm-m’/mole 

SSL transfers from soil to groundwater (mg/kg) 0.003 No data 

Notes: 
a - Merck & Co., The Merck Index, Merck & Co., Rahway, New Jersey, 1983. 

Lide, CRC Handbook of Chemistry and Physics, CRC Press, Boca Raton, Florida, 1994. 
USEPA, Treatability Databuw, USEPA Risk Reduction Engineering Laboratory, Cincinnati, Ohio, 1992c. 
Resource Consultants, Chemtox Release K, 1985 1995. 

b - Howard, Fate and Exposure Data, Lewis Publishers, Chelsea, Michigan, 1993. 

: - 
Knox, Sabatini, Canter, Subsurface Trunsporr and Fate Processes, Lewis Publishers, Chelsea, Michigan, 1993. 
Howard, Handbook of Environmental Degradation Rates, Lewis Publishers, Chelsea. Michigan, 1991. 

e - Soil screening levels from risk-based concentrations table (USEPA, 1998a). 

Chloromethane 

Typically used as a refrigerant, chloromethane (methyl chloride) is slightly soluble in water and 

is miscible with chloroform. With a very high vapor pressure, chloroform is very volatile and 

tends to associate with the vapor phase rather than to particulates. 

9.3.3 Semivolatile Organic Compounds 

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

Henry’s law constants than VOCs. Because of higher K,, SVOCs tend to sorb to solids and are 

relatively immobile in the environment. These characteristics lead to a likelihood of greater 

persistence but lower mobility of SVOCs in the environment than VOCs. 
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9.3.3.1 svocs in soil 

Three SVOCs were identified as COCs at SWMU 5, benzo(a)anthracene and benzo(a)pyrene in 

surface soil and naphthalene in subsurface soil. Each SVOC exceeded its soil-to-groundwater 

SSL. Characteristics of these SVOCs are discussed briefly below and presented in Table 9-5. 

No SVOCs were determined to be COCs in groundwater at SWMU 5. 

Table PS 
Properties of Benzo(a)anthracene, Benzo(a)pyrene, and Naphthalene 

Vapor pPressureLb 

Specific gravity’ 

5 x 10e9 mm Hg 5.6 x 10e9 mm Hg 5.4 x 10.’ mm Hg 

1.27 g/ml 1.4 g/ml 1.10 g/ml 
~, :, : :‘;i’ 

Henry’s law constantb*c 2.3 x lo4 atm-m’lmole 2.4 x 10” atm-m’lmole 4.6 x lo4 atm-m’/mole 

SSL transfers from soil to groundwater 
(me/kg) 

0.08 0.4 4 

Notes: 
a - Merck & Co., The Merck Index, Merck & Co., Rahway. New Jersey, 1983. 

Lide. CRC Handbook of Chemistry und Physics, CRC Press, Boca Raton, Florida, 1994. 
USEPA, Treutubifity Dumbuse. USEPA Risk Reduction Engineering Laboratory, Cincinnati, Ohio, 1992c. 
Resource Consultants, Chetntox Releuse K. 1985-1995. 

b - Howard, Fate and Exposrcre Data. Lewis Publishers, Chelsea, Michigan, 1993. 

Ii 
- Knox, Sabatini, Canter, Subsurface Transport and Fute Processes. Lewis Publishers, Chelsea. Michigan, 1993. 
- Howard, Handbook ofEnvironmentul Degrudution Rates, Lewis Publishers, Chelsea, Michigan, 1991. 

e - Soil screening levels from risk-based concentrations table (USEPA, 1998a). 

Benzo(a)anthracene 

Industrial occurrences of benzo(a)anthracene include: coal mining, timber products processing, 

petroleum refining, foundries, coil coating, and iron and steel manufacturing. The presence of 

benzo(a)anthracene at SWMU 5 may be associated with fuel once stored in underground storage 

tanks or from an underground oil-water separator. The principal transport process is adsorption; 

volatilization is not an important process. Metabolization and microbial degradation are its 

principal fate processes. 
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Benzo(a)pyrene 

Industrial occurrences of benzo(a)pyrene are similar in description to benzo(a)anthracene, and the 

presence of benzo(a)pyrene can also be attributed with fuel storage. The principal transport 

process is adsorption, volatilization is not an important process, and microbial degradation may 

be the principal fate process for benzo(a)pyrene. 

Naphthalene 

Naphthalene may enter the subsurface from discharges on land and into water from spills during 

the storage, transport, and disposal of fuel oil, coal tar, etc. Releases into water are lost due to 

volatilization, adsorption, and biodegradation. Naphthalene adsorbs moderateiy to soil and 

undergoes biodegradation. The sorption onto soil will be low to moderate depending on the 

organic carbon content of the soil. Naphthalene’s chemical and physical properties are presented 

in Table 9-5. 

9.3.3.2 SVOCs in Groundwater 

No SVOCs were identified as COCs in groundwater at SWMU 5. 

9.3.4 Inorganics 

Unlike organic compounds, inorganic compounds do not degrade in the environment, but they may 

change chemical form. The sources of trace metals are associated with both natural processes of 

chemical weathering, soil leaching, and human activity. They are generally considered 

indefinitely persistent. Metals may interact with soil or other solids by ion exchange, adsorption, 

precipitation, or complexation. These processes are affected by pH, composition, leachate, or 

groundwater redox processes, and the type and amount of organic matter, minerals, and clay 

present. Extreme pe and Eh (redox) conditions can significantly increase the solubility and 

mobility of metals. Therefore, the availability of the metal in the medium, the composition of 
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groundwater, and the adsorption capacity of the soil determine the fate and transport of the metal 

in the environment. 

9.3.4.1 Inorganics in Soil 

Inorganics identified as COCs at SWMU 5 were identified in surface and subsurface soil. Barium 

and cadmium exceeded both their soil-to-groundwater SSL and RC in surface soil and subsurface 

soil, chromium, and nickel exceeded their soil-to-groundwater SSL and RC in subsurface soil 

only, and selenium exceeded its soil-to-groundwater SSL and RC in surface soil only. The 

chemical and physical properties of these COCs are discussed briefly below and presented in 

Table 9-6. 

Table 9-6 
Properties of Barium, Cadmium, Chromium, Nickel, and Selenium 

Barium Cadmium Chromium 
:‘. ; ‘, - 

Solubility in wate? insoluble insoluble insoluble 

SSL transfers from soil to air (me/kg)’ 35o.ooo 920 no data 

SSL transfers from soif fn groundwater (mg/kg}c 
82 : ‘; ;‘I jj: : ii.1 ;, j :: j ,: j:. :‘.:. : a ‘. : 

Molecular weight+ 

Nickel Selenium 
.jg,y j :, : :, : qp”..~.’ .., : j 

Solubiltty in water’.’ insoluble insoluble 

Specific gravity+ 

SSL transfers from soil to air (mg/kg)’ 6900 no data 

SSL transfers from s&to groundwater (mglkp)’ 7 .’ :..::. :,,. : : : j : ..:. 
. ::&.$ :.. .. .: : .’ 

Notes: 
a - Merck & Co., 7he Merck Index. Merck & Co.. Rahway. New Jersey. 1983. 

Ltde. CRC Handbook of Chemlsrryv and F’hyslcs. CRC Press. Boca Raton, Florida, 1994. 
USEPA. Treurabilifi DarubaFe. USEPA Risk Reductton Engineering Laboratory, Cincinnati, Ohio, l992c. 
Resource Consultants. Chemtox Release A’. 1985 1995. 

h - Howard. Fare and Exposure Dura. Lewts Puhltshers. Chelsea, Michigan, 1993. 

i 
- Knox. Sabattnt. Canter, Subsurface Transporr and Fure Processes. Lewis Publishers, Chelsea, Michigan, 1993. 
- Howard. Handbook of Envrronmenfal Degradarlon Rares, Lewts Publishers, Chelsea, Michigan, 1991. 

e - Soli screentng levels from rusk-based concentrattons table (USEPA, 1998a). 
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Barium 

Barium, one of the alkaline earth metals, resembles calcium chemically and, when pure, barium 

is silvery white like lead. It occurs naturally in low concentrations in most surface waters (2 PglL 

to 230 PglL) and in many treated drinking waters (1 pg/L to 172 pg/L) (Viessman and 

Hammer, 1985). The common mineral form is barium sulfate, which has a low solubility. 

It oxidizes easily and is decomposed by water or alcohol. Barium’s chemical and physical 

properties are presented in Table 9-6. 

Cadmium 

Almost all cadmium is obtained as a by-product in the treatment of zinc, copper, and lead ores and 

it is similar in many respects to zinc. Cadmium is used extensively in electroplating. It is also 

used in many types of solder, for nickel-cadmium batteries, and as a barrier to control atomic 

fission. Cadmium exists in an aqueous phase in the +2 valence state, and in insoluble forms over 

a redox range of -0.5 to 0.75 at a pH greater than 8. Cadmium will also precipitate in the 

presence of phosphate, arsenate, chromate and other anions, although solubility will vary with pH 

and other chemical factors. Cadmium’s chemical and physical properties are presented in 

Table 9-6. 

Chromium 

Chromium is usually produced by reducing the oxide with aluminum. Chromium is used to 

harden steel, to manufacture stainless steel, and to form many alloys. Chromium compounds are 

used in the textile industry, and by the aircraft industry and others to anodize aluminum. 

Chromium’s chemical and physical properties are presented in Table 9-6. 

Nickel 

Nickel is primarily used in plating of various alloys, and is used to manufacture stainless steels, 

nickel-chrome resistance wire, and alloys for electronic and space applications. Nickel is naturally 

occurring in the environment. Nickel’s chemical and physical properties are summarized in 

Table 9-6. 
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Selenium 

Selenium occurs in nature usually in the sulfide ores of the heavy metals; it is present in small 

quantities in pyrite and in some minerals. It is used as an ingredient of toning baths in 

photography, as a pigment in some glasses, and as a vulcanizing agent in processing rubber. 

Selenium is insoluble in water and alcohol, and very slightly soluble in carbon disulfide. 

Selenium’s chemical and physical properties are shown in Table 9-6. 

9.3.4.2 Inorganics in Groundwater 

Four inorganics were identified as COCs in groundwater at SWMU 5. Cadmium and lead in both 

loess and fluvial deposits groundwater, and antimony and arsenic in loess groundwater only. As 

discussed earlier, February 1999 sampling indicated non-detect concentrations for both lead and 

cadmium in upper fluvial wells. Lead exceeded its TTAL and cadmium its MCL during previous 

sampling events in upper fluvial groundwater. Fate and transport for these two inorganics are still 

discussed since the additional data is from only one additional sampling event. Additional 

sampling events are proposed to verify whether or not these compounds are actually absent or not. 

The chemical and physical properties of antimony, arsenic, and lead are discussed briefly below 

and presented in Table 9-7; cadmium was discussed previously. 

Table P7 
Properties of Arsenic, Antimony, and Lead 

Arsenic Antimony Lead 

Molecular weight’ .j. ;: : : ?q-q y: I .::.;.; .,,.;.. t.. .: g$I .j$ ;. : ; : j : j, i,. : ~2o’z2$~ : :. 
., : I ..,... ,:.. ..,, . . .:. 

Solubility in H 2 0 (mg/L)‘,b insoluble insoluble insoluble 

specifjc gravjcy’ j~.~ ~.:‘i:; ‘. j j :: ’ .j &f\: : .. . . . . . : ,..: ,: ,. . i . . . . . .., . . . . : ::6iiibsd’:z ,...:.: .::‘:“‘I &it&: : 
., : : + I . . 

SSL transfers from soil to air (mg/kg) 380 no data no data 

Notes: 
a - Merck & Co., 77~ Merck Index. Merck & Co., Rahway, New Jersey, 1983. 

Lide, CRC Handbook of Chemistry and Physics, CRC Press, Boca Raton. Florida, 1994. 
USEPA. Treatability Database, USEPA Risk Reduction Engineering Laboratory, Cincinnati, Ohio, 1992~. 
Resource Consultants. Chemtox Release K. 19851995. 

b - Howard, Fate and Exposure Data, Lewis Publishers. Chelsea, Michigan, 1993. 
C - Soil Screening levels from risk-based concentration table (USEPA, 1998a). 
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Antimony 

Antimony occurs naturally in the environment as a component of certain minerals. As antimony 

oxide, it is added to various materials as a flame retardant. Antimony may occur in the aquatic 

environment from natural weathering of mineral formations, from mining and manufacturing 

effluents, and from municipal waste. Over a broad range of redox conditions (Eh -0.5 to 0.05), 

most antimony would be expected to exist in soluble forms if pH is less than approximately 7.5. 

Antimony is highly persistent in water with a half-life of longer than 200 days. Antimony is 

typically insoluble in water. Antimony’s chemical and physical properties are presented in 

Table 9-7. 

Arsenic 

Arsenic is a naturally occurring element often found in association with copper or Iead. Arsenic 

is widely distributed in waters of the United States in low concentrations ranging from a trace 

amount to approximately 1,100 pg/L in surface waters with isolated instances of higher 

concentrations in well waters (Viessman and Hammer, 1985). Its primary use is in pesticides and 

as a plant defoliant. Most arsenic compounds are white or colorless compounds. In the 

environment, arsenic can exist in several oxidation states. Under oxidizing conditions, the 

arsenate (V) form is the stable oxidation state, which gives way to the arsenite (III) form under 

transitional conditions and As (I) or elemental arsenic under reducing conditions. Under reducing 

conditions in the presence of sulfur, the relatively insoluble sulfides A& and ASS are formed. 

The As,O, oxides have limited stability under transitional Eh conditions below a pH of 

approximately 8. Under oxidizing conditions, arsenic acid (H,AsO,) and its ionization products 

(H,AsO;‘, HAsO,‘, As0i3) are important for arsenic transport over a wide range of pH. 

Therefore, arsenic can become mobile under oxidizing conditions if a significant source is present. 

Based on the physical characteristics of SWMU 5, arsenic is not expected to be significantly 

mobile. Specifically, arsenic is expected to be affected by cation exchange and adsorb to soil 

particles or mineral grains. In addition, the relatively neutral pH should generally prevent most 
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inorganics, including arsenic, from migrating significant distances. Arsenic’s chemical and 

physical properties are presented in Table 9-7. 

Lead 

Lead is a naturally occurring element that is widely dispersed in sedimentary rocks, or as a 

discrete mineral. Commercial uses for lead include solder, vehicle batteries, gasoline additive, 

and in alloys. In the environment, lead is adsorbed to soil particles and mobility is very low. The 

aqueous speciation of lead is mainly as Pb-’ which is readily adsorbed by clay minerals. Lead 

mobility is very low in groundwater, and under reducing conditions, lead will become even less 

mobile as insoluble lead sulfide forms. The chemical and physical properties of lead are presented 

in Table 9-7. 

Metals have fairly limited mobility in groundwater because of cation exchange or sorption on the 

surface of mineral grains. They can also form precipitates of varying solubility under specific 

Eh-pH conditions. Metals are mobile in groundwater if soluble ions exist and the soil has a low 

cation exchange capacity (CEC). They can also be mobile if they are chelated or if they are 

attached to a mobile colloid. Conditions that promote mobility include an acidic, sandy soil with 

low organic and clay content. Discharge of a metal in an acidic solution would keep the metal 

soluble and promote mobility. 

Although relatively low turbidity was observed during the sampling event, the sorption of metals 

onto mobile sediments may be a transport mechanism for metals in groundwater at SWMU 5. 

Typical groundwater pH values ranged from 6 to 7 in both the loess and fluvial deposits. 

In general, pHs less than 2 to 4 are conducive for most metals to become mobile. The only 

inorganic with some degree of mobility in this setting is arsenic. Adsorption of arsenic 

compounds is not expected to be significant unless aluminum, manganese, and/or iron minerals 

are present in the soil or aquifer sediments. Barium will be nearly insoluble in the groundwater 

9-25 



Assembly A RCRA Facility Investigation 
Aircraft Fire Fighting Training Facility - m,!) 5 
NSA Mid-South - Millington, Tennessee 
Revision: 3; June 3, 1999 

environment. Barium was detected in surface and subsurface soil samples at concentrations 

exceeding SSLs. The barium ion predicted to be predominant in the aqueous phase is Ba+‘. 

Beryllium will become moderately mobile when oxidizing conditions in the groundwater system 

form aqueous complexes. Cadmium exists in aqueous solution in the +2 valence state. The 

aqueous speciation of lead is mainly as Pb+‘, which is readily adsorbed by clay minerals. Under 

reducing conditions, lead will become even less mobile as insoluble lead sulfide forms. 

9.3.5 Pesticides 

Pesticides have moderate molecular weights along with generally high densities, high K, values, 

and generally low solubilities, low vapor pressures, and low Henry’s law constants. Typical fate 

and transport characteristics include a tendency to sorb to soil particles; they tend to be 

hydrophobic (avoid water), are immobile in the environment, and tend to degrade relatively 

slowly. Overall, pesticides are anticipated to be immobile and persistent in the environment, not 

readily diffusing into groundwater. 

9.3.5.1 Pesticides in Soil 

The only pesticide identified as a COC at SWMU 5 is dieldrin. Dieldrin has been used extensively 

in the past as an insecticide and for termite control, although it is no longer registered for general 

use. The presence of dieldrin has been attributed to aerial applications at NSA Mid-South during 

the 1950s and 1960s. Dieldrin is extremely persistent in the environment, and a release to soil 

may persist for more than seven years, reaching the air either through slow evaporation or 

adsorption on dust particles and subsequent suspension in air. It is not expected to leach into 

groundwater, and will reach surface water mostly through agricultural runoff. If dieldrin reaches 

surface waters, it will adsorb strongly to sediments. Biodegradation is not an important process. 

Adsorption is a major factor in limiting dieldrin movement. Chemical and physical properties of 

dieldrin are summarized in Table 9-8. 
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Vapor pressure (mm Hg)‘+b 1.80 x IO-’ 

Specific gravity’ 1.8 

Kh(Ijlkg)“p’.~~:::i:~,il:I~,-.~:.l,;.i .I.:;, .;:; : .I;, 1 .: 2 ;;;“:I”“:‘:-:. .‘: ‘. 1:~&;1@ii~: .::, .. j : ‘:.:.::if :.,: ..( :‘~:‘;j..j:,I,-;i,i;,.....- ,,.. I::.,. :;.,,:::j :;,,I /;,.: j 

Henry’s law constant (atm-m3/mole at 20”C)b.C 2 x 1o-5 

SSL transfers from soil to groundwater (mg/kg)’ 

Notes: 
a - Merck & Co., Z?ze Merck Index, Merck & Co., Rahway, New Jersey, 1983. 

Lide, CRC Handbook of Chemistry and Physics, CRC Press, Boca Raton, Florida, 1994. 
USEPA, Treatabiliry Database, USEPA Risk Reduction Engineering Laboratory, Cincinnati, Ohio, 1992~; 
Resource Consultants, Chemtox Release K, 19851995. 

b - Howard, Fate and Exposure Data, Lewis Publishers, Chelsea, Michigan, 1993. 
C - Knox, Sabatini, Canter, Subsurface Transport and Fate Processes, Lewis Publishers, 

Chelsea, Michigan, 1993. 
d - Howard, Handbook of Environmental Degradation Rates, Lewis Publishers, Chelsea, Michigan, 1991. 
e - Soil Screening levels from risk-based concentration table (USEPA, 1998a). 

Dieldrin was only detected in surface and subsurface soil. Although it exceeded its soil-to- 

groundwater SSL, it has not been detected in groundwater at SWMU 5. Concentrations of dieldrin 

in surface soil ranged from 15 to 928 pgikg, and concentrations in subsurface soil ranged from 

8.3 to 103 pg/kg. The number of detections was greater in surface soil than in subsurface soil, 

leading to the conclusion that dieldrin is not likely to migrate vertically through the soil and reach 

groundwater. 

9.3.5.2 Pesticides in Groundwater 

Pesticides were not identified as COCs in groundwater at SWMU 5. 
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9.4 Contaminant Migration 

The transport of dissolved contaminants in the environment is controlled by advection, diffusion, 

and dispersion. Other parameters which control transport include solubility and sorption; both 

were described earlier. The principal component of migration is advection, which is the 

movement of dissolved contaminants with groundwater flow. The remaining two processes, 

diffusion and dispersion, are both physical and chemical processes affected by site-specific 

variables such as groundwater velocity, formation heterogeneity, and the retardation factor of the 

chemical. 

9.4.1 Factors Affecting Contaminant Migration 

The movement of groundwater particles and/or contaminant plumes is typically from areas of high 

hydrostatic pressures to areas with lower hydrostatic pressures (upgradient to downgradient). The 

size and shape of a groundwater contaminant plume can vary due to unique and site-specific 

characteristics of the hydrogeologic setting and aquifer and the physical characteristics of the 

contaminants. The following discusses the physical hydrogeologic properties that figure 

prominently in the fate and transport of a chemical. The most influential of these properties are 

the hydrodynamic processes of advective transport, hydrodynamic dispersion transport, and 

molecular diffusion transport, total organic carbon, soil sorptive capacity, CEC, redox conditions, 

pH, soil type, and retardation rate. 

In general, the horizontal and vertical shape and extent, of a plume within the saturated zone and 

the concentration gradient from a source area are indicative of the combined effects of all of these 

hydrodynamic factors. In most porous media aquifers, the effects of advection, dispersion, and 

diffusion are the most important to the development of a groundwater contaminant plume. At 

SWMU 5, advection is the primary hydrodynamic contaminant transport mechanism. 
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Advective Transport 

Advective transport is the process by which dissolved solids or liquids are carried along with the 

movement of groundwater from areas of high hydraulic head to areas with lower head. The 

amount of solute that is transported is a function of its concentration in the groundwater and the 

volume and rate of groundwater flow. Hydraulic conductivity, effective porosity, average linear 

velocity, and hydraulic gradient are factors that determine the chemical’s rate of movement by the 

advective transport process. The rate at which a chemical will move in an aquifer is also a 

function of the aquifer’s chemical, biological, and physical properties, as well as the properties 

of the individual chemical. 

Diffusive Transport 

Diffusion is a molecular mass-transport process in which solutes move from areas of higher 

concentration to areas of lower concentration. In fine sediments with very low hydraulic 

conductivities, diffusive transport may be the dominant mode of migration. 

Dispersive Transport 

Dispersion is a mixing process caused by heterogeneities within the porous materials and 

microscopic variations in groundwater velocities within pore spaces and between them. 

Dispersion causes sharp fronts of contaminants to spread out, diluting the solute at the advancing 

edge of the contaminant front. 

Infiltration 

The infiltration of precipitation through the surface and subsurface soils can form leachate and 

provide a mechanism for contaminants to migrate vertically within the unsaturated zone and into 

groundwater. 
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Total Organic Carbon 

The total organic carbon (TOC) indicates the soil’s adsorptive capabilities; the higher the TOC, 

the higher the potential for a chemical to adsorb to soil particles. 

Soil Sorptive Capacity 

See distribution coefficient in Section 9.3.1 for a discussion on K,. 

Cation Exchange Capacity 

CEC reflects the soil’s capacity to adsorb ions to neutralize an ionic deficiency on its surface. 

Generally, trivalent ions are preferentially adsorbed to soil over divalent ions, and divalent ions 

are preferentially adsorbed over monovalent ions. Although this is generally the case, the process 

also depends on soil pH. High CECs have the potential to adsorb chemicals. Inorganic ions are 

typically adsorbed to soil particles, although organic compounds with dipole moments are also 

affected by CEC. 

Redox Conditions 

Oxidation, the loss of electrons, couples with reduction, the gain of electrons. The resultant 

changes in oxidation states generate products that are dramatically different from the reactants in 

their solubilities, toxicities, reactivities, and mobilities. Primarily, redox reactions influence the 

mobility of inorganic chemicals. Extreme redox conditions tend to mobilize chemicals, especially 

inorganics. 

PH 

pH is a logarithmic measure of hydrogen ions in the soil or groundwater. The pH indicates the 

acidity or basicity of the medium. Chemicals react significantly different under changing pHs. 

Extreme pH conditions tend to mobilize chemicals, especially inorganics. 
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Soil Type 

The mineralogical composition, particle size distribution, and organic content of soil influence the 

fate and transport of chemicals. 

Retardation Rate 

See retardation rate in Section 9.3.1 for a discussion of retardation rate. 

9.4.1.1 Soil 

As previously mentioned, soil contamination at SWMU 5 is limited to VOCs, SVOCs, metals and 

pesticides. Migration of these compounds within soil is essentially negligible after gravity 

drainage of liquids and leachable fractions of contaminants have been removed. 

As discussed in Section 9.3, SVOCs and pesticides adsorb more readily to soil partciles and are 

less likely to leach to underlying groundwater than VOCs. This is evident by comparing the 

number of VOC to SVOC detections in groundwater. 

9.4.1.2 Surface Water and Sediment 

No surface water bodies are present at SWMU 5. Therefore, contaminant migration in surface 

water will not be discussed. 

9.4.1.3 Groundwater 

Section 5 describes the geology and hydrogeology associated with SWMU 5 and Section 6 

describes the nature and extent of contaminants identified in groundwater during the investigation. 

As detailed in Sections 9.3.2, 9.3.3, and 9.3.4, groundwater COCs include metals and VOCs. 

The primary metal COCs in the loess are antimony, arsenic, cadmium, and lead. The only metal 

COCs in the fluvial deposits are cadmium and lead (however, cadmium and lead were both non- 

detect during February 1999 sampling of upper fluvial groundwater). Two VOC COCs were 
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detected in the loess: methylene chloride and benzene. Three VOC COCs were identified in the 

fluvial deposits: carbon tetrachloride, chloromethane, and trichloroethene. 

Migration pathways for groundwater contaminants include advective flow from upgradient 

locations in both the loess and fluvial deposits. Advection transport is identified as the primary 

transport mechanism based on the hydrogeologic characteristics of the water-bearing units. As 

previously mentioned, the relative effects of other transport mechanisms, such as diffusion, 

increase as the water velocity decreases. Infiltration (with regards to barium migration from site 

soil and dispersion) may also be contributing to COC transport and plume migration at SWMU 5. 

Infiltration 

Precipitation at SWMU 5 can move vertically through subsurface materials, form leachate, and 

transport contaminants into the unsaturated zone and groundwater. Arsenic, barium, cadmium, 

lead, and zinc detected at concentrations exceeding SSLs were also identified in both groundwater 

zones. These inorganics are not very mobile and significant migration is not expected within this 

environmental setting. 

Dispersion 

Due to the heterogeneous nature and stratification of the two water-bearing units, mechanical 

dispersion is anticipated. Often mechanical dispersion or contaminant mixing within the saturated 

zone may be of even greater magnitude than longitudinal movement (advection). 

Advective Flow 

Migration of dissolved COCs is the most significant pathway for contaminant movement in both 

the loess and fluvial deposits groundwater. VOC and SVOC COCs are discussed below in terms 

of geographic source areas. Inorganics are not discussed due to their lack of solubility . Areas of 

interest at SWMU 5 are VOCs, SVOCs. and metals. 
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VOCs in Groundwater 

The VOCs methylene chloride, carbon tetrachloride, chloromethane, trichloroethene, and benzene 

are the only volatile COCs identified in groundwater at SWMU 5. Benzene is the most significant 

VOC COC detected in groundwater in the loess. However, it should be noted that benzene was 

non-detect after sampling of replacement well FFMWOS (the original well FFMW08 had a 

concentration of 3,900 pg/L prior to the VCA). Benzene will migrate as a free-phase liquid on 

top of the groundwater and as a dissolved-phase liquid within the upper portion (mixing zone) of 

the upper water-bearing zone. Steep vertically downward hydraulic gradients can cause benzene 

to be detected within the saturated zone. The fluvial deposits groundwater is considered confined 

at SWMU 5; therefore, the potential for dissolved- or free-phase benzene impacting lower zones 

is minimal. Benzene is highly biodegradable, and the area1 extent of benzene plumes is typically 

controlled by the subsurface benzene-consuming microbiota. Accordingly, benzene plumes tend 

to be relatively small when compared to more persistent compounds. 

Methylene chloride, carbon tetrachloride, and trichloroethene are all chlorinated solvents. None 

biodegrade readily, and all exhibit the characteristics discussed in Section 9.3.1. Chlorinated 

solvent plumes can be relatively large and can impact water quality at great depths within the 

saturated zone. The site-specific controlling factors of chlorinated solvent plumes are: (1) the 

volume of solvent released to the environment; (2) the nature of the release; and (3) the 

hydrogeologic setting. 

Inorganics in Groundwater 

Metals in groundwater at SWMU 5 are the majority of contaminants designated as COCs. Despite 

the prevalence of inorganics in groundwater at SWMU 5, it is expected that these contaminants 

are not capable of significant mobility in the water-bearing zone. Cation exchange or sorption on 

the surface of mineral grain, and precipitation under varying Eh-pH conditions in the loess or 

fluvial deposits generally keep most inorganics from migrating significant distances. Conditions 
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that could promote increased solubility of inorganics are acidic, permeable soil with low organic 

and clay content. These conditions are not prevalent in the subsurface at SWMU 5. 

9.4.2 Potential Receptors 

The primary receptor impacted at SWMU 5 is the loess and fluvial deposits groundwater. The 

general groundwater quality in the loess does not appear to make it suitable as a drinking water 

source, and the fluvial deposits groundwater is not used as a drinking water supply within a mile 

of NSA Mid-South. The relatively low concentrations of the contaminants and the amount of 

dilution (specifically the organic compounds) they are likely to undergo minimize the impact to 

any potential receptors. The nearest potential receptor is Production Well 4, approximately 

500 feet south of Mat 392. The well is not in the direction of groundwater flow in the loess or 

fluvial deposits and is screened deeper than 1,200 feet below the fluvial deposits with several 

confining units in between. 

If the metals detected in SWMU 5 groundwater are associated with the site, they are also likely 

to undergo dilution and possibly natural filtration before reaching a potential receptor. 
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10.0 CONCLUSIONS AND RECOMMENDATIONS 

Based on the information gathered during this investigation, the following conclusions and 

recommendations have been reached. 

10.1 Conclusions 

Surface Soil 

. VOCs, SVOCs, pesticides, and dioxins were detected in SWMU 5 surface soil at 

concentrations exceeding RBCs. Sample locations where many of these contaminants were 

identified were removed during the SWMU 5 tank closures or VCA. Contaminants 

remaining in SWMU 5 surface soil are dieldrin and benzo(a)pyrene, which were detected 

in one surface soil sample at concentrations exceeding their residential RBCs. Neither 

contaminant exceeded its industrial RBC. 

Subsurface Soil 

. Based on a comparison with the USEPA’s default SSL values, VOCs, SVOCs, and metals 

detected in surface and subsurface soil have the potential to leach into groundwater. SSL 

values correspond with a dilution attenuation factor of 1, which assumes that soil leachate 

concentrations do not dilute before reaching groundwater. The absence of many of these 

contaminants in groundwater indicates that they are sorbed onto soil and not leaching. 

Most of the organics identified in subsurface soil at concentrations exceeding the SSLs are 

petroleum-based (benzene, ethylbenzene, toluene, xylenes, naphthalene, and 

2-methylnaphthalene). Many were removed during the tank closures and VCA described 

in Section 3. Metals in surface and subsurface soil exceeding the SSLs and RCs 

established for surface and subsurface soil are barium, cadmium, chromium, nickel, and 

selenium. The human health risk assessment (Section 7) concluded that no COPCs were 

present in subsurface soil. 
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Groundwater Contaminants in Loess Groundwater 

. Groundwater samples collected from loess wells during the RF1 and 1992 UST 

investigation indicated that VOCs and metals were present at concentrations exceeding 

their screening levels. The most notable groundwater contaminant was benzene, which 

met or exceeded its MCL (5 PglL) in three wells; concentrations ranged from 5 to 

3,900 pg/L. Methylene chloride was also identified in one of these wells at a 

concentration of 31 pg/L, exceeding its MCL (5 kg/L). Preliminary indications are that 

the soil removal activities associated with the VCA and tank removals have effectively 

removed the source of petroleum constituents in groundwater. Groundwater collected from 

replacement well FFMW-8 in the area where the benzene and methylene chloride highs 

were detected before the VCA, did not contain either of these compounds. The effect of 

the soil removal activities will be confirmed through additional monitoring during the 

CMS. Trichloroethylene (TCE) was also identified in loess groundwater in one well and 

one DPT location, at concentrations between its MCL (5 ,ug/L) and tap water 

RRC (1.6 PglL). Arsenic, antimony, and cadmium were identified in loess groundwater 

at concentrations exceeding their RCs and MCLs or tap water RBCs. Lead was also 

identified in loess groundwater at concentrations exceeding its RC and TTAL. However, 

analytical data from the second RF1 sampling event (Event 1 of long-term monitoring) 

indicated the elevated metals detected in the earlier sampling events were likely the result 

of turbidity in the samples due to the absence of these metals in wells sampled during 

long-term monitoring Event 1. 

Groundwater Contaminants in Fluvial Deposits Groundwater 

. VOCs were the only organics exceeding their MCLs in the fluvial deposits groundwater 

at SWMU 5. Carbon tetrachloride was consistently identified in two co-located upper 

fluvial deposits wells at the southeast comer of the SWMU at a concentration above its 

MCL (5 pug/L). The maximum concentrations in the two wells were 6 and 10 hug/L. 
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Several attempts to pinpoint the source of contamination during the RF1 identified similar 

or lower concentrations, indicating that the contaminants were localized to the upper fluvial 

deposits. TCE was also identified in the sample area in one DPT sample at a concentration 

of 5.3 PglL, above its MCL (5 pug/L). Other VOCs detected in the fluvial deposits 

groundwater have no established MCLs, but exceeded their tap water RBCs. During one 

of six sampling events, chloromethane at a concentration of 5 yglL exceeded its tap water 

RBC (1.4 pug/L). In one of five sampling events, chloroform at a concentration of 1 pg/L 

exceeded its tap water RBC (0.15 pg/L). In two fluvial deposits wells, metals exceeded 

their RCs and MCL or treatment technique action level (TTAL): cadmium at a 

concentration of 5.4 pug/L exceeded its RC (3.9 pg/L) and MCL (5 pug/L) and lead at a 

concentration of 32.8 ,ug/L exceeded its RC (6.6 pg/L) and TTAL (15 kg/L). However, 

resampling of these wells in February 1999 did not identify either of these metals. 

Risk to Human Health and the Environment 

. No chemicals of concern (COCs) were identified in surface soil. The following were 

identified as COCs in loess groundwater based on their contribution to risk/hazard: 

antimony, arsenic, barium, cadmium, vanadium, benzene, methylene chloride, carbon 

tetrachloride, 2-methylnaphthalene, and naphthalene. On the same basis, cadmium, 

nitrobenzene, chloroform, and carbon tetrachloride were identified as COCs in fluvial 

deposits groundwater. In summary, the exposure scenarios of concern are the hypothetical 

future site resident, site worker, and future construction worker with groundwater 

exposure as the primary pathway of concern. If the zoning were changed in the future and 

residences were developed, municipal water would likely be used rather than installing 

domestic wells (as assumed in the risk assessment). 

. According to the ecological risk assessment, no quality habitat is available at SWMU 5. 

This lack of suitable habitat at SWMU 5 limits the presence of a significant population of 
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potentially exposed ecological receptors. Without sufficient receptors, exposure pathways 

associated with SWMU 5 constituents are considered incomplete. 

10.2 Recommendations 

The following recommendations are based on the information collected to date at SWMU 5: 

Soil 

No further action is recommended for soil, based on soil removal activities and the limited extent 

of remaining contaminants (single detections of dieldrin and benzo(a)pyrene only at concentrations 

between residential and industrial RJ3Cs). 

Loess Groundwater 

A discrete groundwater sample should be collected using a Geoprobe or similar sampling device 

from the former tank pit area (near former monitoring well FFMW-11) to evaluate whether this 

area still poses a concern to loess groundwater. The existing contaminant levels in loess 

groundwater downgradient from this area and the former fire extinguisher pits area will be further 

evaluated during the CMS through two additional sampling events of monitoring wells FFMW-6, 

FFMW-9 and replacement well FFMW-8 for VOCs only. 

Fluvial Deposits Groundwater 

SWMU 5 fluvial deposits groundwater will be included in the CMS slated for AOC A with the 

focus being the carbon tetrachloride and TCE identified at the southeast comer of the SWMU. 

Cadmium and lead identified in the upper fluvial deposits groundwater above their RCs and MCL 

(or TTAL for lead) during the initial sampling event (March 1995) and below their regulatory 

thresholds during the second sampling, will also be further evaluated during the CMS. Monitoring 

wells 05MW02UF and 05MWOlUF should undergo two additional monitoring events for 

cadmium and lead, respectively, to verify the absence or presence of these metals in the fluvial 

deposits groundwater. 
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1992 UST Investigation Tables & Figures 



Environmental Assessmenf Report 
Aircraji Firefighting Training Facility 

NAS Memphis 
nrtnhm 0 1003 

NOTES: 
U Compound was analyzed for but not detected. The number in’parentheses is the 

detection limit. 
Quantitated from 1:5 dilution. 
Detection limit higher than normal due to sample matrix interferences. 
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Environmental Assessment Report 
Aircraft Firejlghting Training Facility 

NAS Memphis wm 
October 9, 1992 

Table C-6 
Groundwatar ArtaQticai Resulta 

Vohtik Orgeni~ Compounds 
Results in ug/l tppb) 

Sample lDlD8te 

MW-05 
(07/09/92) 

Compqund Detected Concentration t ppbf 

1,2 - Dichloroethene (total) 5 J 

MW-06 
(07/09/92) 

MW-08 
(07/l O/92) 

MW-11 
(07/l 0192) 

Benzene 2 J 
Ethylbenzene 9 J 

Benzene 1300 E 
Ethylbenzene 14 
Xylenes (total) 100 

Benzene 280 E 
Toluene 1 J 
Ethylbenzene 13 
Xylenes (total) 83 

NOTES: 
J Compound detected, but below quantitation limit; value estimated 
E Compound exceeded calibration range 
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Environmental Assessment Report 
Aircrafi Firejighting Training Facility 

NAS Memphis 
October 9,1992 

Sample &mh3tt3~ 

MW-05 
(07/09/92) 

MW-06 
(07/09/92) 

MW-08 (Re) 
(08/06/92) 

MW-11 (Re) 
(08/06/92) 

f dompoukd fhtscted i .. (Zotmhtration rppbf 

1,2 - Dichlorobenzene 1 J 

Naphthalene 7 J 

Phenol 26 
Naphthalene 17 
2-Methylnaphthalene 9 J 

Phenol 12 
Naphthalene 28 
2-Methylnaphthalene 21 

Acenaphthene 1 J 

NOTESi: 
J 
Re 

Compound detected but below quantitation limit; value estimated 
Well resampled after laboratory exceeded holding times 
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Environmental Assessment Report 
Aircraft Firejighting Training Facility 

NAS Memphis wm 
October 9, 1992 

Sample IO 
Date 

Paramatef 

Antimony 

Arsenic, 

Barium 

Beryllium 

Cadmium, 

Chromium, 

Cobalt 

Cooper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Tin 

Vanadium 

Zinc 

NOTES: 

Table C-8 
Groundwater Anakyfkal Results 

Appendbc lx Mettlls 
Results in ‘tiglt. tppbl 

(6.0) U (2.0) u (4.0) u (4.01 u 

9.7 B 10.6 14.7 12.6 

(2.0) u (2.0) u (2.0) u (2.0) u 

381 317 514 344 

73.6 33.3 B 81.4 53.1 

217 46.0 134 92.8 

U Compound was analysed for but not detected. The number in parentheses is the detection 
limit. 

B Compound found in method blank 

1 Federal MCL for Arsenic is 50 ug/L 

2 Federal MCL for Cadmium is 10 ug/L 

3 Federal MCL for Chromium is 50 ug/L 
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Environmental Asse.wment Report 
Aircraft Firefighting Training Facility 

NAS Memphis 
October 9, I992 

-raw c-9 
Groundwater Am#ytfcal Results 

Cyanide . . 
Restit? are h UglL fppbl 

SampJeJDIDate : I ... CW Comentrstion lppbl 

MW-05 07/09/92 40 

MW-06 07/09/92 90 

MW-08 07/l o/92 70 

MW-11 07/l O/92 20 

1 
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Environmental Assessment Report 
Aircrafr Firefighting Training Faciliry 

NAS Memphis w 
October 9, 1992 

PH 6.8 

Sodium 15.0 

Sulfate 18 

Solids, Dissolved 403 

Zinc 0.31 

Turbidity 6.6f 

6.5 - 8.5 

- 

250 

500 

5.0 

1 .o 

PPM 

PPM 

PPM 

PPM 

PPM 

N.T. UNITS 

-. NOTE. 
l Exceeds Drinking Water Standards 
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Environmental Assessment Report 
Aircqfi Firej?ghting Training FaciIity 

NAS Memphis 
October 9, 1992 

Table o-1 
801 Anat~ Reade 

UST Parunewra 
Ram&a ir tng/kg mmt 

Totai5Tx 
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Environmental Assessment Report 
AircrajI Firejighting Training Facility 

NAS Memphis 
October 9, 1992 

NOTES. - 
Sample depths are indicated in the last number of each sample ID. The number represents the top of the 2-foot collection 
interval. An exception is MW-1 l-l 1, which was collected between 1 1 and 1.5 ft. 
u - Compound was analyzed for but not detected. The number in parentheses is the detection limit for the 

sample. 

D - Quantitation taken from a dilution. 
l Detection limit is higher than normal due to sample matrix interferences. 
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Environment Assessment Report 
Aircraji Firefighting Training Facility 

i’L4S Memphis 
October 9, 1992 

Mw-02-B (08/22/92) 3,000 E 1,700 E 8,200 E 26,000 E 

W-02-6 DL (06/22/92) 4.800 J 3,300 J 19,000 97.000 

W-05-8 (06/24/92) l-l-l -I- 

MW-06-6 (06/24/92) I 3J 1 - 1 62 1 380 E 

MW-06-6 DL (06124/92) - - 920 J 5,600 

W-08-4 (06/25/92) 2,500 - 4,600 21,000 

W-08-1 4 (06/25/92) - - - - 

MW-1 1-4 (06/26/92) 6,500 - 20,000 120,000 E 

MVV-1 l-4 DL (06/26/92) 6,800 J - 17,000 75,000 

0-08-4 (06123192) - - 2,400 1,700 

B-08-4 RE (06/23/92) - - 730 J 1,300 J 

B-08-10 (06/23/92) 140 - 440E 630 E 

B-08-10 DL (06/23/92) 250 J - 2,600 5,000 

B-09-4 (06/24/921 - - - 1,500 

B-l 5-2 (06/25/92) 110 - 110 - 

NOTES: 

E - Compound exceeded calibration range. 

DL - Diluted 

J - Compound detected but below quantitation limit; value estimated. 

RE - Reanalyzed 



Environmental Asses.vnmt Report 
Airmafc Firefighting Training Facility 

NAS Memphis 
October 9. 1992 

MW-02-6 (06122192) 3.000 J 3,900 J 6,200 E 1.800 1,400 J 1,100 J 
I I I I I I 

MW-05-6 (06/24/92) - - - - - - 

(6-10 ft.) 

MW-06-4 (06/24/92) 280 J 

I 

100 J 

I 

- 

(4-8 ft.) I 

- 

I 

- 

I 

- 

MW-1 l-3 (06/26/92) 4,100 16.000 440J - - - 

(3-7 ft.) 

S-07-2 (06/24/92) 3,200 J 2,000 J - - - - 

0-06-4 (06/23/92) 320 J 2,500 41 J - - - 

0-09-4 (06/24/92) 530 J 3,000 - - - - 

B-l 5-2 (06/25/92) 6,300 J 24.000 - - - - 

NOTES. 

Gbtherwise noted, sample depths are in 2-foot intervals; the top is noted (in ft.) by the last number in the sample ID. 

J - Compound detected but below quantitation limit; value estimated. 
E - Compound exceeded calibration range. 
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Environmenta. essnwnt Report 
Aircrafr Firefighting Training Facility 

NAS Memphis 
October 9, I992 

- . . I ama D-4 

hit Analyiioal Raadts 

Appendix IX Metals 

R8sslllts in mgkg Ippm) 

SMnprs IO MW-02-6 MW-06-08 {#-IO ft) M W-06-4 44-8 ft) MW-1 IS (3-7 ft) B-07-2 B-08-4 8-09-4 B-16-2 (2-6 hl 
- 

(06122192) (o6/24~@2t (06124192) (08126/92) (06/26~92) lO6/23/92) (06124t92t (06/26/92) 

Ptwamstrrr 

A&WW (0.48) U (0.50) u (0.51) u (0.51) u (0.50) u 

Arsenic 10.5 12.9 2.5 11.3 12.0 

Barium 53 173 272 201 151 

l3eryllium 0.73 1.2 0.77 0.75 0.72 

Cadmium (0.60) U 0.96 0.96 (0.64) U (0.63) U 

Chromium 14.6 16.3 15.3 16.4 17.3 

Cob& 7.0 14.0 10.7 8.2 10.6 

Copper 15.1 21 .l 10.2 17.9 17.4 

Led 9.1 12.6 10.2 10.4 14.1 

Mercury 0.03 0.03 0.04 0.04 0.03 

Niokel 17.4 19.5 14.4 21.4 14.4 

Selenium (0.24) U (0.25) U 0.26 8 (0.25) u (0.251 U 

Silver (0.60) U (0.621 U (0.63) U (0.64) U (0.63) U 

Thallium 0.27 B 0.26 B (0.25) U 0.29 0 0.28 

Vanadiutn 27.5 34.7 25.9 33.0 36.4 

zinc 55.2 72.0 58.2 67.5 63.5 

Tin 3.9 B 6.0 0 6.9 0 - 7.7 B 

PlQTES: 

E-- 

lass otherwise noted, sample depths are 2-foot intervals, the top of which is denoted by the last number of the sample ID. 

r$ - 

Compound found in method blank. 
Compound analyzed for but not detected; value given in parentheses is quantitation limit. 

00 
CL 50 

(0.50) u (0.50) u (0.50) u 

12.9 7.2 1.5 

173 151 183 

1.2 0.77 0.80 

0.96 (0.63) U (0.63) U 

16.3 13.4 12.1 

14.0 9.2 (2.51 Li 

21.1 10.8 7.2 

12.5 14.2 10.4 

0.03 0.03 0.04 

19.5 13.0 1 1.9 

(0.25) u (0.25) u 0.31 B 

(0.62) U (0.63) U (0.63) U 

0.26 B (0.251 u (0.25) u 

34.7 36.5 16.1 

72.0 41.9 49.6 

6.0 0 8.0 0 5.5 B 
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Appendix B 

Technical Memorandum - Surface Soil (0 to 1 foot) Background Dieldrin 
Concentrations at NSA Memphis 



EnSafe / Allen G Hoshall 
a joint venture for professional services 

TJXEINICAL MEMORANDUM 

TO: Mark Taylor/David Porter, SOUTHDIV 
Tonya Barker/Rob Williamson, NSA Memphis 
Jack Carmichael, USGS 
Brian Donaldson, EPA 
Jii Motison, TDEC 
Brenda Duggar, MSCHD 
E/A&H Project Team 

PROM: Brian Mulheam, En 

DATB- January 9,1997 

RE: Surface Soil (0 to 1 foot) Background Diddrin Concentrations at NSA Memphis 

During the July 24, 1996 BRAC Cleanup Team (BCT) meeting, the BCT decided that the June 2, 1995 

Soil DietWin TechnicelMemor&m should be re-submitted and final&d to clarity the anthropogenic 

background reference concentration (RC) to be used for dieldrin screening comparisons. Two-times the 

arithmetic mean soil die&in concentrations, resulting in an RC of 0.262 mg/kg for dieldrin, will be used 

in baseline risk assessments to determine if dieldrin is a chemical of potential concern. The maximum 

dieldrin concentration reported at a site will be compared to the RC, and exceedances will be discussed. 

Dieldrin will not be identified as a chemical of potential concern unless the average reported 

concentration exceeds the RC. However, site-specific exceedances will be noted and discussed as is 

appropriate. Sample locations the BCT determines to be hot spots will be addressed on a site-specific 

basis. The dieldrin RC was determined as discussed in the June 2 memo, which is the source of the text 

below. 

Chlorinated pesticides (specifically dieldrin) were used extensively in the 1950s and 1960s during a U.S. 

Department of Agriculture white fringed beetle quarantine. NSA Memphis has record that the agents 

were applied aerially for their intended purpose over the majority of the facility. During the RCRA 



Surface Soil /O IO 1~001) Backgmund Dlcidnn Concm~o~on.s 01 NSA Mmphrr 
Rev&d Soil Dieldnn Technrcol Memorandum 
Januow 9. 1996 “*llh’ 

Facility Investigation, dieldrin and other chlorinated pesticides were detected in most surface soil and 

some subsurface soil samples collected at both SWMUs and background locations. Due to the ubiquitous 

presence of dieldrin in site soil, the following assessment was performed to suppon risk management 

decisions to be made by the BCT. Figure 1 shows reported surface soil dieldrin concentrations at 

background locations. 

Table 1 shows concentrations ranged from below quan&tion limits to 0.3 11 mg/kg with a mean of 0.13 1 

mg/kg at background locations. Standard risk assessment methods were used to evaluate the significance 

of the reported concentrations. Default assumptions for residential and occupational exposure scenarios 

were used to project dieldrin-related carcinogenic risk through incidental ingestion and dermal contact 

soil pathways, which were detailed in the November 15, 1996 Technical Memorandum, General Human 

Health Risk Assessment (HHRA) Approach for ABA Memphis. For each exposure scenario, risk was 

estimated using the maximum and mean SWMU-specific dieldrin concentrations. The results of this 

process are provided in Table 2, including concentrations at SWMUs ranging from below quantitation 

limits to 0.609 mg/kg (e.g., average of the duplicate results at SWMU 5, boring 4). WP- 

As shown in Table 2, SWMU 5 had the highest projected soil pathway risk associated with dieldrin at 

maximum concentrations (2.2E-5). The SWMU 5 risk estimate was approximately twice that of the 

correspondiig background. When mean concentrations were used as the exposure point concentration, 

SWMU 8 dieldrin risk was found to be the highest although it did not diier appreciably from 

background. In no instance (onsite or background) did dieldrin risk projections exceed lE-4. This 

finding indicates that die&in concentrations reported at each SWMU do not necessitate remedial action 

in the absence of other significant carcinogenic risk contributors. USEPA’s generally acceptable range 

for carcinogenic risk is IE-6 to lE-4. 

Soil dieldrin is not expected to pose a substantial threat to shallow groundwater at any SWMU or 

background location. This conclusion is based on the strong soil binding properties of the compound as 

well as empirical data for subsurface soil that show sign&ant vertical migration has not occurred. 
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Sur/ace Soil 10 IO 1 /aor, Background Dieldnn Concentrarzons al NSA Memphic 
Rewed Soil Dieldnn Techmcal Memorandum 
January 9. 1996 

Tabk; 1 
Summary of Dieldrin Conccatrrths 

Reported at NSA Memphis 

COllCCUb2ltiOll 
s$ifier Location (mgAcg) 

lBGSOOOlOl 0.215 D 

OBGSOZLSO 1 0.082 D 

OBGS03LSO 1 0.004 U 

OBGSO4LSO 1 0.3 11 D 

OBGSOSLSO I 0.044 

Now 
D = sample diluted by Laboratory 
U = analyte not detected 
The arithmetic mean dieldtin umcenbxtton (i.e., 0.13 1 mgkg) was calculated assuming one-half of the detection limit was 
present in sample OBGSO3LSOl. 

Tabk 2 
NSA Memphb Diildria Risk lhtimata 

MaximtUXl MeatI Residential Residential 
Die&in Dieldtin Risk-Based Risk-Based 

Location me/kg) bu?h3) MaX. MeaIl 

SWMUI 0.192 NA 7.04E-6 NA 

swMU3 0.023 0.0072 8.43E-7 2.64E-7 

SWMU5 0.609 0.126 2.23E-5 4.62E-6 

swMU7 0.055 0.0095 2.02E-6 3.48E-7 

SWMU8 0.47 1 0.144 I .73E-5 5.28E-6 

SWMU60 0.069 0.0155 2.53E-6 5.68E-7 

Background 0.311 0.131 1.14E-5 4.80E-6 

Note: the calculations above arc based on a slope factor of 16 kg-dayhng. 

Occupational Occupational 
Risk-Based Risk-Based 

MaX. Meatl 

1.12E-6 NA 

1.34E-7 4. I9E-8 

3 S4E-6 7.33E-7 

3.20E-7 5.52E-8 

2.74E-6 8.37E-7 

4.01E-7 9.0 1 E-8 

1.81E-6 7.62E-7 

4 v 



Sur/ace Soil (0 to 1 foot) Backround Dieldrin Concentrations at NSA Memphis 
Rewed Soil Dicldrm Techntcal Memorandum 
Januarv 9. 1996 

A historical use discussion is also helpful to provide a frame of reference for evaluating reported soil 

dieldrin (and other chlorinated pesticide) concentrations. Information provided by NSA Memphis states 

that chlorinated pesticides (primarily chlordane) were previously used until the late 1980’s for termite 

control around buildings. Although chlordane was used as a single active ingredient application. mixtures 

including dieldrin, aldrin, and heptachlor were also common in the pest control trade. Standard 

application rates resulted in soil concentrations of 500 to 1,000 mg/kg total chlorinated pesticides. For 

comparison, a 10: 1 chlordanedieldrin mixture used for general subterranean termite control would have 

resulted in residual soil dieldrin concentrations of 50 to 100 mg/kg. These residual application 

concentrations are 50 to 100 times higher than the maximum soil dieldrin concentration reported in NSA 

Memphis surface soil. 

This memo is intended to provide an RC for dieldrin and a risk-based tiework for decision making 

regarding how the dieldrin issue is resolved. Although standard risk assessment techniques are applied, 

final resolution of this issue will require a consensus risk management decision. Of paramount importance 

is the determination of what level of risk is acceptable in light of the extent of dieldrin. EnSafeJAllen & 

Hoshall as the contractor can only provide the facts and suggestions for a viable risk management 

strategy. The following paragraph outlines suggestions based on currently available information and the 

preceding risk evaluation. 

Dieidrin was used at NSA Memphis as intended, which has been documented and has resulted in dieldrin’s 

widespread extent. Consequently, insmutional controls are considered to be the most appropriate means 

of dealing with the dieldrin issue from a human health perspective. These controls may include (but are 

not limited to) public/worker awareness, access restrictions and maintenance of adequate vegetative cover 

to minim&e contact. The focus of fitture investigative efforts should center around prevention of further 

migration (i.e., surface runoff), and evaluation of sensitive ecological receptor points (i.e., terrestrial 

habitats, drainage systems, streams, and lakes.) These areas should be emphasized as little control can 

be exercised over the animals who use them. 

i\ 1’. f-\ ‘) ‘) 
- 7 



Appendix C 

DPT Screening Results 



DIRECT PUSH TECHNOLOGY SUBSURFACE EXPLORATORY 

AND SAMPLING INVESTIGATIONS AT BRAC ASSEMBLY A RFI SWMUs, 

NSA MEMPHIS, MILLINGTON, TENNESSEE 

The first phase of the RCRA Facility Investigation (RFI) at Naval Support Activity (NSA) 

Memphis consisted of use of Direct Rush Technology (DPT’) methods of subsurface exploration. 

Between November 14 and December 21; 1994, DPT methods were used to investigate the 

shallow hydrogeologic conditions at six Solid Waste Management Units (SWMUs) which 

comprise BRAC Assembly A. The SWMUs in this group have the highest priority for 

environmental investigations at NSA Memphis because they are located on or near property 

within the North Complex which is scheduled for transfer to the City of Millington. 

DPT methods were used to obtain detailed lithologic information for the shallow geologic 

formations (loess, alluvium, and the uppermost part of tire fluvial deposits) and to determine 

whether contaminan ts are present in these formations at NSA Memphis. Information from DFT 

was used to plan Rotosonic drilling and sampling investigations and the installation of monitoring 

wells for soil and groundwater quality data. The DRT work was conducted by Subsurface 

Technology, a subsidiary of Hydrologic, Inc., under contract to EnSafe/Allen & Hoshall 

(E/A&H). Hydrologic, Inc., provided a laboratory for onsite analysis of soil and water samples 

to facilitate planning of the DFT work while it was in progress. Technical oversight for the 

DRT work was shared jointly by the U.S. Geological Survey (USGS) and E/A&H. USGS 

personnel directed the field investigations and collected soil and groundwater samples for 

analysis. 

DPT work conducted at selected locations at the six SWMUs essentially consisted of three main 

components. During the first component, a DPT rig was used to push a piezocone PC-l tool 

into the ground while making measurements of point stress, sleeve friction, and pore pressure 

with sensors in the tool. The data for these soil and groundwater characteristics were recorded 

with an uphole computer. The PC-l tool was pushed to refusal - the depth at which sediment 

densities prevented further downward advancement of the tool. At NSA Memphis, refusal was 

in a sandy silt or silty sand in the uppermost part of the fluvial deposits. At most locations, 

refusal ranged from 30 to 45 feet below land surface. The data collected with the PC-l tool was 



processed with the computer to produce tabular and graphic logs displaying lithology and 

groundwater related parameters associated with the horizons penetrated. 

For the second component of the DPT work, the lithologic information from each location at a 

SWh4U where PC-l data were collected was evaluated in the field to select depth intervals for 

collection of soil and groundwater samples. A minimum of one soil sample and one 

groundwater sample were collected at each PC-l location and at additional locations at a SWMU 

where PC-l data were not collected. Additional soil samples were collected when attempts to 

collect groundwater samples were unsuccessful. Soil sampling was accomplished by pushing a 

SS-1 soil sampler, a modified split-spoon sampler, to the prescribed depth with the DPT rig, 

then opening the tool, pushing it approximately 24 inches further, and retrieving the sampler and 

contents. 

Groundwater samples were collected using a GS-1 groundwater sampler. The GS-1 sampler is 

a gas-operated/electronically monitored tool which also is pushed to sampling intervals selected 

from the PC-l log. Once the interval for groundwater sampling was reached, the opening, 

filling rate, and closure of the sampler all were accomplished by a system delivering argon, a 

chemically inactive gas, under variable pressure to the tool from the rig. The GS-1 sampler is 

designed to monitor the infilhng rate of groundwater as it enters the sampler under natural 

hydrostatic pressure present in the sampling interval. Information on the time rate of ftig of 

the sampler is selected and input to software on the computer to calculate an estimate of the 

horizontal hydraulic conductivity of material in the sample interval. 

The third component of the DPT work consisted of field laboratory analysis of the soil and 

groundwater samples. A mobile laboratory was present onsite for performing Level II volatile 

organic compound (WC) determinations using gas chromatography. A substantial benefit 

derived from onsite laboratory analysis was that the waterquality data could be evaluated in a 

relatively short time after the samples were collected. Rapid turnaround time for sample analysis 

facilitated adjustments in the number of samples or sampling depths while the field work was 

being conducted. Additionally, a subset of the samples were selected and prepared for Level 

III confirmatory analysis for WCs at an contracted offsite laboratory (NET, Bedford, 

Massachusetts) to fulfii regulatory QA/QC requirements. 



Background Information For Assembly A SWMUs 

and Summary of DPT Analytical Results 

Soil and groundwater samples collected at each SWMU were analyzed according to EPA Method 

8021 (halogenated and aromatic volatile organic compounds) using a gas chromatograph with 

an electrolytic conductivity detector and a photoionization detector (GC/ELCD/PID). The 

ELCD, also known as a Hall detector, was selected to improve detection of halogenated VOCs 

(e.g., chlorinated solvents such as trichloroethene), while the PID was selected because of its 

ability to identify volatile petroleum constituents (e.g., the aromatic compounds benzene, 

toluene, ethylbenzene, and xylenes). 

At least 25 percent of the samples collected were split and sent to the offsite laboratory for 

confirmatory VGC analysis using EPA Method 8240. This method requires the use of a gas 

chromatograph with mass spectrometer (GUMS). GUMS methods are generally more accurate 

for compound identification, but less accurate for dete rmining the concentrations of the identified 

compounds, than GC methods utilizing an ELCD or PID. 

Reasons for selecting VOC analysis as the field screening analytical method include: 

l It is a good “indicator” method. Many wastes that require other methods for detection 

(e.g., metals or PCBs) are often components of petroleum products that contain volatile 

constituents. Thus, detection of VOCs indicates that a waste release has possibly 

occurred, and further investigation may be necessary. 

l Though the required laboratory equipment is sophisticated, the amount of equipment 

needed and sample preparation are fairly minimal. 

l Test results can be obtained within hours which facilitates quick decision making and 

sampling strategy development. 

l Chlorinated solvents can be detected. These are primary contaminants of concern 

because they are often “sinkers” that can threaten groundwater supplies and many of 

them are carcinogens. 



The sampling strategy was essentially the same for all SWMUs, but was often modified based 

on site-specific conditions. An attempt was made at each SWMU to collect the following 

samples: 

- 

l Shallow soil from the unsaturated zone in the loess (usually less than 13 feet bls). 

l Shallow ground water from the loess (typically at 13 feet bls or a little deeper). If the 

formation was too tight to yield water, a soil sample was usually collected in place of a 

groundwater sample. 

l Intermediate ground water from the loess (typically about 25 feet bls). If ground water 

could not be obtained, soil samples were usually collected. 

l Deeper ground water from the top of the fluvial deposits (typically around 40 feet bls). 

The fluvial deposits are more permeable than the loess. Therefore, it generally yield 

more water than the loess and also may provide less resistance to lateml migration of 

contaminants. At most places, the top of the fluvial deposits also was the maximum ww 

depth of penetration for the DFT tools because of the silty sand or sandy silt 

composition. 



General Summary of Analytical Results 

At SWMU 5 (Aircraft Fire Fighting Training Facility), no solvents were detected. As expected, 

petroleum constituents were detected in shallow soil and ground water in areas of lmown 

contamination (from previous investigations). Shallow soil near the old fire extinguisher pits 

was highly contaminated. 

More-detailed summaries of the analytical results, as well as historical information for SWMU 

5 is, is given in the following sections. 

SWMU5-AircraftFireFightingTraidngFacility 

Background 

SWMU 5 (Figure 3) is the Aircraft Fire Fighting Training Facility (AFFTF) used to tmin Navy 

and Marine firemen in rescue techniques. Training at the AFFTF began in 1949 and continues 

to the present. The AFFTF consists of three 2-foot x &foot x l-foot rectangular, concrete lined 

pits (inactive) and two circular concrete lined pits which are 75 feet in diameter (active). 

The three rectangular pits are numbered, and prior to 1977, overflow discharges of JP4 fuel 

occurred. This overflow drained into the adjacent storm drainage ditch (SWMU 4). The normal 

training procedure consisted of placing approximately 40 gallons of fuel into one of the 

rectangular pits and igniting the fuel. The fue then was extinguished by a student with a hand- 

held extinguisher and re-lit for the next student. The process continued until all of the students 

had participated. Any remaining fuel was left in the pit. Occasionally, the leftover fuel is 

reported to have overflowed into the drainage ditch. Since 1977, the fuel has been allowed to 

bum itself out following the last bum of the day, thus preventing overflow discharge. 

The two circular pits have a double-lip curb to contain fuel during the burning operation. In 

1977, an oil-water separator was installed, and the facility was connected to the sanitary sewer 

system. After the installation of the separator, several explosions occurred in the dram line 

between the firemat and the separator as a result of ignition of fumes from the unburned fuel. 

Cleaning of the separator and modifkation of operating procedures have eliminated the 

occurrence of explosions in the drain line. Prior to 1977, spent fuel and waste discharges from 

the training facility flowed directly to the drainage ditch (SWMU 4) on the north side of the site. 



The AFFI’F and the portion of SWMU 4 that flows through the site were investigated in 1992 

during an underground storage tank assessment and an interim measure investigation conducted 

to facilitate a military construction project. These investigations documented shallow soil and 

groundwater contamination related to petroleum releases. 

Soil and groundwater samples were collected at the -14 locations shown in Figure 3. The 

attached table provides the sample depths and types (i.e., soil or water). In general, soil 

samples were collected at O-2 feet, 8-10 feet, and 25 feet; water samples were collected at 12-13 

feet and 40+ feet. No solvents were detected. Petroleum constituents were detected in shallow 

soil and ground water in areas of known contamination. Soil in the 8-10 ft. interval at the old 

fire extinguisher pits was highly contaminated. 

Petroleum constituents (benzene, xylene, and naphthalene) were detected in ground water at a 

depth of 44 feet at Location 7. This is unusual because these would normally be expected to 

“float” and be found in shallow, rather than deep, ground water. It is possible that the sampling 

tool was contaminated by passing through a water/fuel mixture standing in a hole previously 

opened for collection of a shallow soil sample. A similar circumstance was encountered at 

Location 9, which was resampled by pushing a sepamte hole immediately adjacent to the hole 

that yielded petroleum-constituent hits at 43 feet bls. Test results for the second groundwater 

sample were BDL. Locations 7 and 9 are both in the vicinity of the highly contaminated soil 

near the fire extinguisher pits. 



Table 1 
NA!S Memphis RFI 
DPT Survey Results 

SWMUS 

Sample 
Location 

soil 
Sample or Depth Compound 

ID Water (ft. bls) Detected/Concentration 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

5 

5 

5 

5SGO102 S 

5GHOllO W 

5SGOllO S 

5GHO113 W 

5SGO127 S 

5GHO145 W 

5X0202 S 

5SGO210 S 

5GHO213 W 

5SGQ232 S 

5GHO243 W 

5SGO302 S 

5sGo310 S 

5GHO313 W 

5SGO327 S 

5GHO344 W 

5sGo403 S 

5sGO410 S 

5GHO414 W 

5X8426 S 

5GHO4-46 W 

5X0502 S 

5x05 10 S 

5GHO513 W 

2 

10 

10 

13 

27 

45 

2 

10 

13 

32 

43 

2 

10 

13 

27 

44 

3 

10 

14 

26 

46 

2 

10 

13 

NONE 

NONE 

NONB 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

Naphthalene 0.026 mgkg 

NONE 

NONE 



Table 1 
NAS Memphis RJ?I 
DPT Survey Results 

SWMU5 

Sample 
Location 

soil 
Sample or DePfi Compound 

ID Water (ft. bls) Detected/Concentration 

5SGO528 S 

5GHO550 W 

5SGO602 S 

5sGO610 S 

5GHO613 W 

5SGO626 S 

5GHO647 W 

5SGO702 S 

28 

50 

2 

10 

13 

26 

47 

2 

7 5x0710 S 10 

7 5GHO713 W 13 

NONE 

NONE 

NONE 

NONE 

NONE 

Naphthalene 0.019 mg/kg 

NONE 

n-Butylbenzene 30 .O mg/kg 
set-Butylbenzene 70.0 mg/kg 
ter&-Butylbenzene 30.0 mg/kg 

Ethylbenzene 13.0 mgikg 
p-Isopropyltoluene 16.0 mg/kg 

Naphthalene 55.0 mg/kg 
n-Propylbenzene 86.0 mg/kg 

Toluene 5.8 mg/kg 
1,2,4-Trimethylbenzene 30.0 

ml&? 
1,3,5-Trimethylbenzene 27.0 

mg/kg 
Xylene 60.0 mg/kg 

n-Butylbenzene 0.016 mg/kg 
set-Butylbenzene 0.027 mg/kg 

tert-Butylbenzene 0.012 mg/kg 
Ethylbenzene 0.011 mg/kg 
Naphthalene 0.046 mg/kg 

n-FVopylbenzene 0.056 mg/kg 
1,2,4-Trimethylbenzene 0.052 

mmz 
1,3,5-Trimethylbenzene 0.018 

ma% 
Xylene (Total) 0.019 mg/kg 

Naphthalene 34.2 pgll 
Xylene 19.5 c(g/l 

V 



Table 1 
NA!S Memphis RF-I 
DPT Survey Results 

SWMU5 

Sample 
Location 

soil 
Sample or Depth Compound 

ID Water (ft. bls) Detected/Concentration 

7 5SGO728 S 28 NONE 

7 5GHO744 W 44 Benzene 5.7 pg/l 
Naphthalene 51.0 pg/l 

Xylene 16.0 pg/l 

8 5SGO803 S 

8 5SGO810 S 

8 5GHO813 W 

8 5SGO826 S 

8 5GHO854 W 

9 5SGO902 S 

9 5sGO910 s 

3 

10 

13 

26 

54 

2 

10 

Benzene 0.024 mg/kg 
Ethylbenzene 0.022 mg/kg 
Naphthalene 0.040 mg/kg 

n-Propylbenzene 0.0 18 mg/kg 
1,2+Trimethylbenzene 0.038 

mg/kg 
1,3,5-Trimethylben 0.018 

mg&z 
Xylene (Total) 0.037 mg/kg 

NONE 

NONE 

NONE 

NONE 

NONE 

set-Butylbenzene 12.6 mg/kg 
Naphthalene 21.0 mg/kg 

1,2,4-Trimethylbenzene 16.4 
ml@% 

9 5SGO!J28 S 28 

9 5GHO943 W 43 

10 5SG1003 S 3 

10 5SGlOlO S 10 

10 5SG1015 S 15 

10 5SG1026 S 26 

10 5GH1040 W 40 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 



Table 1 
NAS Memphis RFI 
DPT Survey Results 

SWMU5 

Sample 
Location 

soil 
Sample or Depth Compound 

ID Water (ft. bls) Detected/Concentration 

10 

11 

11 

11 

11 

11 

12 

12 

12 

12 

12 

13 

13 

13 

13 

14 

14 

14 

14 

14 

5GH1047 W 

5SGllO2 S 

5SGlllO S 

5GH1113 W 

5SG1126 S 

5GH1149 W 

5SG1203 S 

5SG1210 S 

5SG1215 S 

5SGl226 S 

5GH1240 W 

5SG1304 S 

5SG1310 S 

5GH1313 W 

5GH1326 W 

5SG1402 S 

5SGl410 S 

5GH1413 W 

5SG1426 S 

5GH1443 W 

47 

2 

10 

13 

26 

49 

3 

10 

15 

26 

40 

4 

10 

13 

26 

2 

10 

13 

26 

43 

NONE 

NON-E 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 

NONE 



Appendix D 
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Appendix E 

Boring Logs 



EnSafe/A/len 6; Hoshall Log of Monitoring Well 05MWOlUF 

~OLOGIC DESCRIPTION WELL DIAGRAM 

yellowish-brown. Stiff, moist. Slightly wet 

12’ to 25’ Clayey fine silt. Medium gray to medium 
dark gray. Sample getting darker about 16.5’. 
By 18’ color has become medium dark gray to 
brownish gray. Moist. Sample becomes firm at 

25’ to 40’ Fine silt, clayey, grayish-orange very 
firm starting at 36’. 36’ to 40’ contains light 
gray silt seams. 25’ to 31.5’ transltional zone 

Sand, yellowish gray to pinkish gray, wet. Some 
gravels, increasing around 45’. Clay, fine with 
gravel. light gray (46’-47’1, turning dark 



EnSafe/Allen & Hoshall Log of Monitoring Well OSMWOIUF 

Project N4sM3pvs ~ocatiax ~OJ 77v ShMM5-FETA 

Project No.: as4 W-face Ekvatioft 26864 feet msl %sw’ 

Started at oB50 cm V28/= TOC Ekvatim 27X7.3 feet nzd 
Campleted at 0345 m .V29/QS Depth to Grou-idwater: 14.52 feet Measuect 3/3m5 

Dr&q Method Rotascrk Grandwater Ekvaticfc 25651 feet mi 
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GEOLOGIC DESCRIPTION 

---------a-- 
End of soil boring at 52’. GG - Background (I.0 
ppm) Set well through 8” casing and 6” boring to 
52’. 
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WELL DIAGRAM 



EnSafe/Allen 6; Hoshall Log of Monitoring Well 05MW02UF 

GEOLOGIC lY3CRIPTICN WELL DIAGRAM 

grayish-orange, firm. to’-10’) 

(W-30’) Silt, clayey, most turns medium gray to 
medium dark gray. Sample loses brown at 13’. 
Gets increasingly darker (dark qay to brownish 

(30’-38) Clayey silt; grayish-orange to 
moderate yellowish-brown. Stiff. Still contains 
some gay silt. Silt mottled with yellowish- gray 

No recovery from 38’-40’. 

40’to 45’ Same as above. 

45 to 47.5’ Sand, fine, occasional gravel to 1”. 
silty, dense, yellowish-gray stained 
yellowish-orange. Wet. 



EnSafe/Atlen 6; Hoshall Log of Monitoring Well 05MW03U 
1 

25- 

68 

BG 
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3 d 
54 - 

ML 

- 

SP 

GEOLOGIC CESCRIPTION 

Silt, clayey, moderate yellowish-brown, 0’ to 
3.5’. 

3.5’ to PClay. silty, dark gray to brownish gray. 
Very hard, stiff material, getting softer near 
bottom of sample and lighter in color. Lost most 
of the sample from 8*-U’. 

12’ to 19.5’ silt. clayey, dark to moderate 
yellowish-brown. Picks up some dark gray silt 
clay about 165 to 18. 18’ to 19.5’ silty, dark to 
moderate yellowish-brown mixed with dark 
yellowish-brown silt, dry. 

10.5’ to 26’ silt, clayey, medium gray. 

26’ to 36.5’ Gray silt mottled with silt, dark 
yellowish-orange becoming much more orange at 
34’ to 36.5’ and more clay rich. 

. 

(36.5’-50’) Sand, fine to coarse, with gravel and 
some silt. Very gravelly zone from about 
43’-45’, about 1 foot clayey zone with gravel 
(trace) from about 45’-46’; Color ranges from 

very pale orange to mderate reddish brown; 
wet. 

WELL DIAGRAM 

T RI 

Page I of I 



EnSafe/Allen 6; Hoshall Log of Monitoring Well 05MW04UF 

GEOLOGIC EESCRIPTION WELL DIAGRAM 

3’ to 6’ Silt, clayey, dark gray, firm, moist. 

(6’-12’) Color change at B’, grayish-orange to 
moderate yellowish- brown. 

Saturated 10’ to 12’. 

12’ to 22’ Gray clayey silt mottled with brown at 
20’. and becomes more clay rich and wet at 22’. 

(22’ to 27.5’) Color turns medium gray. 

27.5’ to 35’ Transitional. 27.5’ to 31’ gray clayey 
silt mottled with dark yellowish-orange silt. 31’ 
to 35’ Reworked material. Dark yellowish-orange 
silt. iron- stained. Becoming sandy near 35’. 

35’ to 45’ Sand, fine to coarse silty with gravel; 
yellowish-gray to dark yellowish-orange; some 
3” to 6” layers of sandy clay. light gray to 
yellowish-gray; wet. 

45’ to 50’ Sand, fine to coarse with some gravel, 
trace silt; pale yellowish- to dark 
yellowish-orange, wet. 
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EnSafe/Allen 6; Hoshall 

Roiect tu4sAt2mM 

Log of Monitoring Well 05MW04AUF 
I 

Ltxatiaz bmatm TN SJMM-FETA 
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12 
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GEOLOGIC EscRa+TIoN 

- 

SP 

CL - 

SW 

CL - 

SW 

0’ to 3.5’ Brownish black stiff silty clay. 

3.5’ to 8’ Greenish gray silt clay. Fuel odor. 

8’ to 13.5’ Yellowish-brown to light olive gray 
with organics. Clayey sltt. Medium stiff to soft; 
moist. 

13.5’ to 15’ Dusky yellow with light olive gray and 
light gray clayey silt. 

15’ to 21’ Light olive qay with iron (orange 
streaks) clayey silt. Medium stiff to soft. Moist. 

21’ to 25’ Light olive gray silt with dusky yellow 
streaks. Dry and friable. 

25’ to 33’ Light olive qay to pale 
yellowish-brown clayey silt. Yellowish orange 111 
nodules at 25’ to 25.5’. Medium stiff to stiff. 

(33’-34’) Fine sandy silt. (Same Color). Medium 
stiff to soft. Moist. 34’ to 35’ Yellowish-orange 
fine to medium silty clayey sand. 

35’ to 30.5’ Yellowish-orange to light brown 
medium sand. 

39.5’ to 40’ Very light gray sandy stiff clay. 

40’ to 45 Yellowish-orange coarse to very 
coarse gravelly sand. Chert gravel up to r’. 

45’ to 45.5’ Yellowish-gray sandy clay. Medium 
stiff to soft. 

45’.5 to 50’ Grayish-orange and yellowish-gray 
and yellowish- orange medlum sand. 

1233.9 

27.9 
!269 

RI 

BQ 

WELL DIAGRAM 
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EnSafe/Atten 6; Hoshatt Log of Monitoring Well 05MW04BUF 

GEOLOGIC DEmTIoN WELL DIAGRAM 

8.5’ to 8’ Greenish-gray moist sltty clay. 

Q’ to 15’ Yellowish-brown to dusky yellow and 
light olive gray clayey silt; with organics. Faint 
traces ot greenish-gray extending to 13.5. 

Silt, medium dark gray, clayey silt from 15 to 17’. 

Light olive gray with iron-stalnlng and organics 
17’ to 25’. Clayey silt. 

Light olive gray to pale yellowish-brown clayey 

Pale yellowish-brown sandy slit 31’ to 33’. 

Yellowish-orange to grayish-orange tine to 
medium sand 33’ to 40’. 

8” clay lenses at 40’ and 45’. Yellowish-orange 

Clay at 45’ (6” thick); maroon mixed with gray. 

Grayish-orange to yelowlsh-orange medtum 



EnSafe/Allen 6; Hoshall 

GEOLOGIC l33CY3~PTION WELL DIAGRAM 

0%se-01 to5-Mw-oluFL 

0’ to 12’ Clayey silt. moderate to dark 
yellowish-Brown. Stiff, moist. Slightly wet 

12’ to 25’ Clayey fine silt. Medium gray to medium 
dark qay. Sample getting darker about 18.5’. 
By 18’ color has become medtum dark gray to 

25’ to 40’ Fine silt, clayey, grayish-orange very 
firm starting at 38’. 36’ to 40’ contains light 
gray silt seams. 25’ to 31.5’ tqay silt mottled 
with yellowish- gray clayey silt). 

40’ to 85’ Sand, yellowish gray to pinkinsh gray, 
wet. Some gravet, increasing at 45’. 

(48’ to 47’) Clay, fine, with gravel, light gray. 

(47’ to 52’) Turning dark yellowish-orange to 
moderate yellowish-brown with abundant gravel. 
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EnSafe/A//en 6; Hoshall Log of Monitoring Well 05MW05LFI 

Project MlsM5n#.M 

RojectNoz cm4 

Stated at as55 rn V29/95 

compktecl at xxx) ul@G/~ 

arngbwhoct Ruta3 

55 

60 

70 

75 

80 

85 

90 

95 

.a - 

P 
W 

% 
07 

- 

8 

7 

90 

100 

- 

!I 
d 

Ii2 1 &an&dater Elevatiorx 2564 feet IRS/ 

star mlwlg 1 Totd0epf.f~ 65;5fi?ef 

SW 

1 WelSaeerr 5WtufX5fet 

GEOLOGIC DESCRIPTION 

(52’ to 53’) Sand. dark yellowish-orange, amount 
of gravel diminishes. 

(53’ to 56’) Coarse sand, grayish-orange, little 
gravel. 

(56’ to 6l.s’) Coarse sand, dark 
yellowish-orange, wet, abundant gravel. 

(61.5 to 63.5’) Sand becoming lighter color. 

(63.5’ to 84.75’) Coarse sand. yellowish-gray, 
no gravel. (64.75’ to 65’) Sand, moderate 
brown, iron-stained, large gravel. 

Top of Cockfield Formation Total depth of 
boring at 88’. First forty feet of log from 
MW-Ol-UF. Analytical samples collected from 
paired well MW-01-UF. 

/ 
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EnSafe/Allen 6; Hoshall Log of Monitoring Well 05MW03S 

GEOLOGIC DESCRIPTION WELL DIAGRAM 

clayey, moderate yellowish-brown 0 to 3.5. 

3.5’ to t2’ Clay, silty, dark gray to brownish 
gray. Very hard, stiff material, getting softer 
near bottom of sample and lighter in color. Lost 
most of sample from 8’-12’. 

12’ to 10.5’ silt. clayey, dark to moderate 
yellowish-brown. Some dark gray silty clay 
about 16.5’ to 18. 18’ to 19.5’ silt. dark to 
moderate yellowish-brown mixed with dark 
yellowish-brown silt, dry. 



EnSafe/Allen 6; Hoshatl Log of Monitoring Well 05MW06S 
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I WelSaeerc 8toBfeet 

GEOLOGIC OESCRIPTION 

Dark yellowish-brown silt with organics (root 
zone 0’ to 0.57. 

0.5’ to 4’ Yellowish-brown clayey silt, medium 
stiff, moist to wet. 

4’ to 5’ Olive black to brownish-black silty clay. 
Very hard and dry. Grading into olive gray to 
8’. 

8’ to 8’ Light olive gray stiff silty clay. hard. 

8’ to 15’ Dusky yellow to yellowish-gray soft 
clayey silt (moist to wet). 

15’ to 20’ Grayish-green medium stiff silt (moist); 
slightly clayey. 

18’ to 20’ Darker gray in color. 

Total depth of boring is 20’. 

GG = Background 

‘44.5 

WELL DIAGRAM 
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EnSafe/Allen 6; Hoshall Log of Monitoring Well 05MW07S 

B: Mst&ll@is 
Flojecl:Noi ax4 

Stated at kX0 a7 VW95 

C-ted at Wmohn an &29/95 

Rotascniz Dr~~Method 

a&QculQay hbthstacmg 
EJmkKJiit B?nEma?Y 

IIIII 

5 1 58 

IO 2 100 

I5 3 90 

20 4 100 

LocatimI tJf@%CW 7-N 

surface Elevation: 26448 feet md 

TOCEkvatim 21X87feetmsl 

Depth to Grandwater: 638 feet Measlrect 3/w95 

Granciwater Elevation: 2tX49 ti?ei msl 

TotdDeptk Bfeet 

WdSaeerr 8toBfeet 

1 
GEOLOGIC U3XIPTION E WELL DIAGRAM 

0’ to 4.5’ Moderate to pale brown clayey silt, 
A 

z 
moist, medium stiff to soft with organic% 

UI 
u 
z 
0 
Z 

4.5’ to 7’ Dusky yellowish-brown silty clay. Very 
ii 

7’ to 10.5’ Light to dark olive gray silty clay with 
iron staining and organic% Very stiff and hard T 

s 
? u 

10.5’ to 13.5’ Light olive gray to brown silt. Very :: 5 n 
moist to wet. Soft. u tu 

h 
0 

13.5’ to 15’ Grayish-green medium stiff silt. Moist 
Fz 

z 2 . 
6 0 

IS to 20’ Grayish green medium stff silt. Moist d 
to wet. Small snail shells Present. LL 

44.5 
End of boring. 

25- 

30- 

35- 

40- 

45- 

50- 
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Environmental 6 Safety Designs, Inc. 
Fi&t%s~~ta3lN 
proc~NoN0.: cm4 Started at tlKu18-5-98 

~htecl at 530 cn 8-5SW 

GGgMethod Rotascdcy4”ccfebmdttro@B’casW 

Log of Monitoring Well 005G08LF 

Locatw SW5 

Swface Elevatim feet ms/ 

TCC ElevatiaX f&m/ 

Depth to Gramiwater Measwd: 

Grandwater Ekvatim 

conpany:- 1 TotdOepth 75feet 

ki 
2 - 

5. 

IO 

15 

20 

2E 

3( 

3’ 

40 

I WelScfeert Sto65feet 

GEOLOGIC ESCRIPTION 

Surface soil: Roots and organic debris. 

(O-3’) Moderate yellowish brown silt mixed with 
light olive gay silt, dry and medium stiff. 

NO RECOVERY from 3-11.5’ 

(11.5-13.5’) Grayish green silt, wet and medium 
stiff; petroleum odor. 

(13.5-18.5’) Moderate yellowish brown with light 
olive gray silt, moist to wet, and medium stiff; 
manganese inclusions present. 

(18.5-25’) Olive gray clayey silt, stiff and moist. 

(23.5-20.5’) Olive gray clayey silt mixed with 
light olive brown, stiff and moist. 

(26.5-30’) Moderate yellowish brown streaked 
with dark yellowish brown and light olive gray 
silt. 

(30.5-35’) Light gray to light olive gray sandy 
clay, stiff to medium stiff, moist to wet. 

(35-38’) Light olive gray clay (very stiff and 
hard) with dark yellowish orange sandy clay. 

lL DIAGRAM 

(38-42.5’) Dark yellowish orange and grayish 
orange fine micaceous sand. 



Environmental 6 Safety Designs, Inc. 
Log of Monitoring Well 003308~~ 

Roiect UaSkizfqce~~ TN 
PrO@ctNill ms4 

Started at Ql5cn 8-5-98 

Completed at 5.30 WI 8-5-98 

Locatii w5 

%-fax Elevation: feet m9 w-Y’- 
TOC Ekvatiax feet msJ 

Depth to Groinhater: Measlrect 
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1 Grandwater Elevation: 

( TotdDepW 75feet 

kn Bmtk 

00 

65 

90 

I WelScfeerx 55to&feet 

GEOLOGIC WSCf3IPTION 

(40.5-51’) 6” thick section of gravels present. 

Grayish orange coarse sand with scattered 
gravels up to I” long dimension. 

Same as above at 42.5’. 

(47-W) Dark yellowish orange and grayish 
orange fine sand. 

(51-55’) Same iithologic colors; fine to medium 
gravelly sand; gravels up to .75” long dimension. 

(55-65’) Grayish orange, medium to coarse 
gravelly sand; gravels up to P’ long dimension. 

\ 
(6565.5’) Dark yellowish orange silty sandy 

gravel, wet. 

Dusky yellowish brown clay, stiff to hard. 

Light olive gray fine sand lenses within clay 
1 matrix from 74.5-75’. 

/ 
Boring completed at Xbgs 
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DRILLE RI 
. I 

9 

12 

f2 

/2 

/3 

/3 

/3 

iRU 
1TX 

-0.5 LIGHT BROW! SAND AND SILT WITH 
ORGANICS AND ROOTS. 

1.5-2 DARK BROVN SILT AND CLAY VITH LAYERED 
TEXTURE. TIGHT,DRY, 

!-4 MOTTLED BROVN,LIGHT-BROVN,GRANGE-BRGVN 
SILT AND CLAY VITH DARK ORGANIC SPECKS. 
TIGHT,DRY. 

b-12 MOTTLED CLAY,SOME SILT BECOMING LIGHT 
GRAY /BROVN. TIGHT,HOIST. 

. WATER AT lo-12 FT. 

.2-18 HOHOGENOUS GRAY SILT. FIRM TG SGFT,VE T 

ENVIRONMENTAL ASSESSMENT BClRING B-01 
UNDERGROUND STORAGE TANKS 
AIRCRAFT FIRFIGHTING TRAINING FACILITY 
NAS MEMPHIS, TN. 

18-16.5 NO SAMPLE 
END Of BORING AT 18.5 FT. 

WELL CONSTRUCTION 
DETAILS 

CEMENT-BENTONITE 

2’ DIAMETER 
SCHEDULE 40 PVC 

BENTGNITE SEAL 
FROM 4 TO 6 FT. 

. lo-20 SAND FROM 
6 TO 18.5 FT. 

10’ LUNG 0.010 SLOl 
SCHEDULE 40 PVC 
SCREEN FROM 
8 TO 18 FT. 

10.5 IN. 
DIAMETER BOREHOLE 

PROFESSIONAL SERVICE INDUSTRIES, INC. 

I 

DRILLING AND SAMPLING METHOD1 
4161 RIDGEMOOR AVENUE 6.25-INCH ID HOLLGV STEM AUGERS 
MEMPHIS, TN. 38118 2 FT. LONG, 2 IN. CID SPLIT BARREL SAMPLER 

DATE OF CUMPLETIONl 06122192 I 



DESCRIPTION UF SUBSURFACE 
MATERIALS 

Joa 
0 1 11 

DRILLER1 

JOi 
6 

JOi 
8 

WrOi 
14 

woi 
16 

O-O.5 LIGHT BROWN SAND AND SILT WITH 
GRGANICS AND ROOTS. 

OS-2 MOTTLED BROWN, ORANGE-BROWN SILT AND 
CLAY. TIGHT,DRY. 

2-5 MOTTLED BROWN, ORANGE-BROWN, GREEN-GRAY 

:a 
SILT AND CLAY WITH FEW BLACK ORGANIC 

TX’ 
SPECKS. TIGHT,MOIST,WITH HYDROCARBON ODOR. 

FIi 
:A4 

K, 
RR.1 

5-11.5 DARK GRAY HYDROCARBON-STAINED. 
SILT AND CLAY. TIGHT,SOFT,WET TO MOIST. 

TX STRONG HYDROCARBON ODOR. 
WATER AT 11.5 FT. 

BROWN SAND,SOHE GRAVEL AND SILT. 
WET,LOOSE,NO APPARENT ODOR. 

(12-12.5 GRAY, BROWN, ORANGE-BROVN SILT AND CLAY 
I TIGHT,MOIST TO WET. 

12.5-18 HOHOGENOUS GRAY SILT. FIRM, VET. 
-WITH A GRAVEL ISOLATE AT IS FT. 

18-18.5 NO SAMPLE 
END OF BORING AT 18.5 FT. 

l NH-NO 15 MINUTE HEADSPACE ANALYSIS. 

1 DRILLING AND SAMPLING METHOD: 
6.2%INCH ID HOLLOW-STEM AUGERS. 
2 FT. LONG, 2 IN. OD SPLIT BARREL SAMPLER. 
SHELBY TUBE FOR PERMEABILITY SAMPLES. 

JELL CONSTRUCTION \ 

DETAILS 

L CEMENT-BENTONITE 
GROUT 

\ 2’ DIAMETER 
SCHEDULE 40 PVC 
RISER 

BENTUNITE SEAL 
FROM 4 TO 6 FT. 

‘- lo-20 SAND FROM 
6 TO 18.5 FT. 

10’ LONG 0.010 SLOT 
SCHEDULE 40 PVC 
SCREEN FROM 
8 TO 18 FT. 

10.5 IN. 
DIAMETER BOREHOLE 

ENVIRONMENTAL ASSESSMENT 
UNDERGROUND STORAGE TANKS 
AIRCRAFT FIRFIGHTING TRAINING FACILITY 
NAS MEMPHIS, TN. 



DESCRIPTION OF SUBSURFACE 
MATERIALS 

O-l? BROWN SAND,SILT AND ORGANICS,SOHE GRAVEL 

4-6 MOTTLED LIGHT-BRtlWN,GRAY,ORANGE-BROWN SILT 
AND CLAY,WITH SOME BLACK ORGANIC SPECKS, 
LOOSE,VET. 

16-6.5 ORANGE-BROWN SILT AND GRAVEL. LOOSE,VET. 
I 6.5-6 MOTTLED LIGHT-BROWN,GRAY,ORANGE-BROVN SILT 

AND CLAY,WITH SOME BLACK ORGANIC SPECKS. 

WITH SOME BLACK ORGANIC SPECKS, 

ENVIRONMENTAL ASSESSMENT BORING B-03 
UNDERGROUND STORAGE TANKS 
AIRCRAFT FIRFIGHTING TRAINING FACILITY 
NAS MEMPHIS, TN. 



/ B04 

I 2 

B04 

! B04 

! 6 

, B04 
j B04 8 

1 10 

B04 
12 

i B04 
i 14 

a04 
16 

B04 
18 

1 
DRILLER1 

O/l 

O/l 

o/4 

i/41 

5/: 

214 

2/: 

l/2 

3/i 

1 G 
B 

iG 
IB 

IG 
B 

3 

1 

3 

! 

GRAVEL ROAD BEDDING. 

2-4 BROWN SILT,VITH MINOR BLACK ORGANIC SPECKS. 
TIGHT,DRY. 

4-6 BRaVN SILT AND CLAY,VITH MINOR BLACK ORGANIC 
SPECKS. TIGHT,DRY. 

16-7 LIGHT GRAY SILT AND CLAY,MaTTLED WITH ORANGE 
-BROWN PATCHES, TIGHT,DRY. 

7-10 DARK GRAY CLAY, MOTTLED WITH ORANGE-BROWN 
PATCHES. TIGHT,DRY TO MOIST. 

RO, -WITH HYDROCARBON ODOR AT 8-10 FT. 
TX 

,lO-11 DARK GRAY SILT AND CLAY,MOTTLED WITH ORANGE 

RO. 
-BROWN PATCHES. TIGHT,MOIST,WITH HYDROCARON 

TX ODOR. 

Ill-16 LIGHT GRAY SILT AND CLAY, MOTTLED WITH 
ORANGE-BROVN PATCHES, TIGHT,MDIST TO WET NO 
APPARENT ODOR. 

b WATER AT 14 FT. 

(16-19.5 MOTTLED GRAY,BROVN,ORANGE-BROWN 

I 
SILT,SaHE CLAY. TIGHT,WET. 

19.520 GRAY UN:FORM SILT. FIRH,VET. 

END OF BORING AT 20 FT. 

PROFESSIONAL SERVICE INDUSTRIES, INC. DRILLING AND SAMPLING METHOD1 
4161 RIDGEMOOR AVENUE 3.2%INCH ID HOLLOW-STEM AUGERS. 
MEMPHIS, TN. 38118 2 FT. LONG, 2 IN. OD SPLIT BARREL SAMPLER. 

ENVIRONMENTAL ASSESSMENT 
UNDERGROUND STORAGE TANKS 
AIRCRAFT FIRFIGHTING TRAINING FACILITY 
NAS MEMPHIS, TN. 



DESCRIPTION OF SUBSURFACE 
MATERIALS 

6 ’ 

40 
! 

8 / 

JO3 
10 

JO3 
lE! 

JOIC 
141 

UK 
16 

DRILLER1 

'2 

'2 

'2 

'3 

14 

7-10 GRADING TO DARK-GRAY CLAY, LITTLE SILT, 
WITH ORANGE-BROWN MOTTLES AND BLACK 
ORGANIC SPECKS, VERY TIGHT,HOIST. 

lo-12 LIGHT GRAY SILT AND CLAY WITH ORANGE- 
BROWN MOTTLES AND BLACK ORGANIC SPECKS. 
TIGHT,HOIST TO VET. 

l WATER AT 12 FT. 
12-17 MOTTLED GRAY,BROWN,ORANGE-BROWN SILT 

AND CLAY,WITH BLACK ORGANIC SPECKS. 
SOFT,WET. 

17- 19 BECOMING MOTTLED LIGHT-GRAY, ORANGE-BROWI 
SILT,WITH SCATTERED BLACK ORGANIC SPECKS. 

19-19.5 NO SAMPLE 
END OF BORING AT 19.5 FT. 

I 

PROFESSIONAL SERVICE INDUSTRIES, INC. 
4161 RIDGEMOOR AVENUE 
MEMPHIS, TN. 38118 

b-1 BRaVN SAND,SILT AND ORGANICS,SOME GRAVEL. 
LOOSEDRY. 

.-4 BROWN, ORANGE-BROWN SILT,SOME GRAVEL 
AND CLAY,BECOMING (AT 4 FT.) MOTTLED BROVN. 
ORANGE-BROVN SILT,LITTLE CLAY. 

4-7 GRAY-BRaVN SILT,LITTLE CLAY,BECUMING 
(AT 4.5 FT.) GRAY SILT AND CLAY WITH ORANGE- 
BROWN MOTTLING AND BLACK ORGANIC SPECKS. 

dELL CCINSTRUCTION 
DETAILS 

CEMENT-BENTONITE 
GROUT 

2’ DIAMETER 
SCHEDULE 40 PVC 
RISER 

BENTONITE SEAL 
FROM 5 TO 7 FT. 

lo-20 SAND FROM 
7 TO 19.5 FT. 

10’ LONG 0.010 SLOl 
SCHEDULE 40 PVC 
SCREEEN FROM 
9 TO 19 FT. 

- 10.5 IN. 
DIAMETER BOREHOLE 

DRILLING AND SAMPLING METHOD1 
6.2%INCH ID HOLLOW-STEM AUGERS. 
2 FT. LONG, 2 IN. aD SPLIT BARREL SAMPLER. 

DATE OF COMPLETIONl 06/23/92 I 

ENVIRONMENTAL ASSESSMENT BClRING B-OS 
UNDERGROUND STORAGE TANKS 
AIRCRAFT FIRFIGHTING TRAINING FACILITY MW-03 
NAS MEMPHIS, TN. 

DATE: 08/08/92 1 DWC NAME: 026MW-03 
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DRILLER! 

Jo4 
0 

JO4 
2 

dOd 
4 

JO’ 
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JOA 
8 

401 
10 

WO. 
12 

WO. 
14 

77 

/4 

/4 

/3 

/3 

12 

/3 

/3 

RI3 
TX 

O- 
r 

2, 

-2 BROWN SAND, SILT AND ORGANICSJ BECOMING 
(AT 1 FT.> BROWN, GRANGE SAND AND SILT,SIlHE 
GRAVEL. LDDSE TO TIGHT,DRY TO HOIST. 

-4 LAYERED BROWN, LIGHT-BROWN SILT, SOME CLAY, 
WITH MINOR ORANGE-BROWN MOTTLES AND BLACK 
ORGANIC SPECK% BECOMING (AT 3 FT.) LIGHT- 
BROWN,ORANGE-BROWN SILT AND CLAY. 
TIGHT, MOIST. 

-6 BECOMING LIGHT-BROWN TO GRAY CLAY, WITH 
ORANGE-BROWN MOTTLED ZONES AND BLACK TO 
BROWN-DARK RED ORGANIC SPECKS. 

-10 BECOMING LIGHT BROWN TO GRAY SILT AND CLAY, 
WITH GRANGE-BROWN MOTTLING AND DARK BROWN 
TO DARK RED ORGANIC NODULES. 

) WATER AT 10 FT. 

3-15.5 BECOMING GRAY SILT,SGME CLAY.WITH 
GRANGE-BROWN MOTTLING AND DARK BROWN TO 
DARK RED URGANIC NODULES. TIGHT,WET. 

5.5-16.5 BECDHING MOTTLED GRAY AND GRANGE-BROWN 
SILT AND CLAY. TIGHT,WET. 

6-16.5 NO SAMPLE 
END OF BORING AT 16.5 FT. 

1. 
PROFESSIONAL SERVICE INDUSTRIES, INC. 
4161 RIDGE MOOR AVENUE 
MEMPHIS, TN. 38118 

WELL CONSTRUCTICIN 
DETAILS 

CEMENT-BENTONITE 
GROUT 

- SCHEDULE .,.. . . .- . -.. 40 Pvc 
RISER 

BENTONITE SEAL 
FROM 2 TO 4 FT. 

._ -_ -....- ..-.. 
4 TO 16.5 FT. 

L 10’ LONG 0.010 SLOT 
SCHEDULE 40 PVC 
t?DFTCN FDnM 

10.5 IN. 
DIAMETER BOREHOLE 

I 

DRILLING AND SAMPLING METHODI 
6.25-INCH ID HOLLOW-STEM AUGERS. 
2 FT. LONG, 2 IN. CID SPLIT BARREL SAMPLER. 

DATE OF COMPLETIIJN~ 06/23/92 I 

ENVIRONMENTAL ASSESSMENT I 
UNDERGROUND STORAGE TANKS 
AIRCRAFT f IRFIGHTING TRAINING FACILITY 
NAS MEMPHIS, TN. I 

BORING B- 



DESCRIPTIUN OF SUBSURFACE 
MATERIALS 

I- 
i 

807 
0 

B07 
2 

B07 
4 

B07 
6 

807 
8 

B07 

DRILLER! 

I- 
AEI 
?O, 
TX 

-0.5 BROWN AND GRAY-BLACK SILT AND ASKLITTLE 
SAND. LOOSE,DRY,HYDROCARBON ODOR. 

S-3.5 BROWN TO GRAY-BROVN SILT,SOHE CLAY,ORGAN- 
NICS AND ROOTSJBECOHING (AT 2 FTJ MOTTLED 
GRAY-BRtlWN,ORANGE-BROVN SILT,SOME CLAY 
WITH BLACK TO DARK-RED ORGANIC SPECKS 
AND SOME ROOTS. TIGHT,DRY,HYDROCARBON ODOR. 

S-11 DARK GRAY-BROWN TG GRAY-GREEN-BROWN, 
HYDROCARBON STAINED SILT AND CLAY,WITH 
GRAY MOTTLED PATCHES. TIGHT,M’JIST TO WET, 
HYDROCARBON ODOR. 

RO 
TX 

) WATER AT 10 FT. 

1-16 GRAY,DARK-GRAY SILT. FIRMVET. 

:ND OF BORING AT 16 FT, 

s NH-NO 15 MINUTE HEADSPACE ANALYSIS. 
I 

PROFESSIONAL SERVICE INDUSTRIES, INC. 

I 

DRILLING AND SAMPLING METHOD1 
4161 RIDGEMOOR AVENUE 3.2%INCH ID HOLLOW-STEM AUGERS. 
MEMPHIS, TN. 38118 2 FT. LONG, 2 IN. OD SPLIT BARREL SAMPLER. 

ENVIRONMENTAL ASSESSMENT BORING B-07 
UNDERGROUND STCIRAGE TANKS 
AIRCRAFT FIRFIGHTING TRAINING FACILITY 
NAS MEMPHIS, TN. 

DATE OF COHPLETIOE3r 06/23/92 
I 
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DRILLER, 
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DESCRIPTION OF SUBSURFACE 
MATERIALS 

O-O.5 COMPACTED SAND AND GRAVEL OVERLYING l/2’ 
THICK LAYER OF ASH. 

OS-2 BROWN SILT AND CLAY. COHPACT,DRY TG MOIST. 
12-5 MOTTLED BROWN,DRANGE-BROWN SILT,SOME CLAY, 

I WITH DARK-BROWN,DARK-RED ORGANIC NODULES. 

FI-1 
:AN, 
iR0, b -11 DARK GREEN-GRAY,HYDRlJCARBON STAINED SILT AND 
ITX CLAY, VITH FAINT LIGHT-GRAY AND ORANGE-BROVN 

MOTTLING. TIGHT,MOIST,CHEMICAL ODOR. 

iRQ 

WATER AT 11 FT. 
,ll-12 GRAY,DARK-GRAY SILT. WET. 

END OF BORING AT 12 FT. 

ENVIRONMENTAL ASSESSMENT BURINGB-08 
UNDERGROUND STORAGE TANKS 
AIRCRAFT FIRFIGHTING TRAINING FACILITY 
NAS MEMPHIS, TN. 

1 A NH-NO 15 HINlJTE HEADSPACE ANALYSIS. 
I 

PROf ESSIONAL SERVICE INDUSTRIES, INC 

I 

DRILLING AND SAMPLING METHOD 
4161 RIDGEMOOR AVENUE 3.25-INCH ID HOLLOW-STEM AUGERS. 
MEMPHIS, TN. 38118 2 FT. LONG, 2 IN. OD SPLIT BARREL SAMPLER. 

DATE OF COMPLETIONI 06123192 
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r 

DESCRIPTION OF SUBSURFACE 
MATERIALS 

O-l BROWN SILT AND ORGANICS,SOME GRAVELLITTLE 
SANDJBECOMING (AT 1 FT.) MOTTLED BROVN, 
ORANGE-BROWN SILT,SOME ORGANICS. 

1 2-4 DARK GRAY CLAY WITH SUBDUED ORANGE-BROWN, 
LIGHT-GRAY MOTTLING. T.IGHT,MOIST. 

4 -7 DARK GRAY CLAY,SOME SILT. TIGHT,MOIST, 
CHEMICAL ODOR. 

7-12 BECOMING MOTTLED LIGHT-GRAY AND ORANGE- 
BROWN SILT,SOME CLAY,WITH SCATTERED BLACK 
ORGANIC SPECKS. TIGHT,MOIST TO WET. 

I-4 / 110 
I BOgi $ ,G”R’? 

l WATER AT 11 FT. 

END OF BORING AT 12 FT. 

VICE INDUSTRIES, INC. 
4161 RIDGEMOOR AVENUE 
MEMPHIS, TN. 38118 

ENVIRONMENTAL ASSESSMENT BORING B-09 
UNDERGROUND STORAGE TANKS 
AIRCRAFT FIRFIGHTING TRAINING FACILITY 
NAS MEMPHIS, TN. 



2m et; DESCRIPTION IIF SUBSURFACE fiji#$j~ MATERIALS WELL CUNSTRUCTION 
DETAILS 

l-2 DARK BROWN SILT AND ORGANIC% 
Z-6 DARK BROWN CLAY,VITH INTERSPERSED ORANGE- 

BROWN NODULES. VERY TIGHT TO MOIST. ;;;;;T-BENTONITE 

2’ DIAMETER 
SCHEDULE 40 PVC 
RISER 

'3 

'2 

'2 

L 
HI 

/i 

BENTONITE SEAL 
FROM 2 TO 4 FT. i-13 BECOMING MOTTLED BROWN-GRAYGRANGE-BROWN 

SILT AND CLAY. TIGHT,MOIST TO WET. 6 

105 
8 

iO5 
10 

JO: 
12 

JO: 
14 

lo-20 SAND FROM 
4 TO 16.5 FT. 

. WATER AT 10 FT. 

13-14.5 BECOMING DARK BROWN CLAY,LITTLE SILT, 
BECOMING DARK BROWN Tll BLACK CLAY WITH 
ROOTS AND ORGANICS. VERY TIGHT. 

14.5-16.5 ND SAMPLE 
END UF BORING AT 16.5 FT. 

10’ LONG 0.010 SLOT 
SCHEDULE 40 PVC 
SCREEEN FROM 

DIAMETER BOREHCILE .‘. 
(. 

k . . 

I NH-NO 15 MINUTE HEADSPACE ANI YSIS. 

PROFESSIONAL SERVICE INDUSTRIES, INC. DRILLING AND SAMPLING METHODS 
4161 RIDGEMOOR AVENUE 6.25-INCH ID HOLLOW-STEM AUGERS. 
MEMPHIS, TN. 38118 2 FT. LONG, 2 IN, OD SPLIT BARREL SAMPLER. 

DATE OF COMPLETION1 06124192 

ENVIRONMENTAL ASSESSMENT 
UNDERGROUND STORAGE TANKS 
AIRCRAFT FIRFIGHTING TRAINING FACILITY 
NAS MEMPHIS, TN. 
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DRILLER1 



DESCRIPTION OF SUBSURFACE 
MATERIALS 

JOfi 
6 

JOIi 
8 

JOIE 
10 

JO( 
12 

JO( 
14, 

um 
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WCII 
18 

DRILLER) 
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u 
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91 
4% 

23 
30 

17 

/l 

‘1 

12 

11 

;& 
RU 
TX 

RU 
TX 

O-2 BROVN SILT AND SAND, SOME GRAVEL AND 
ORGANICS. LOOSE, DRY. 

2- -3.5 BROVN-GRAY SILT AND CLAY, SOME ORGANICS 
AND ROOTS. TIGHT, MOIST. 

5-7.5 BECOMING DARK GRAY, BLACK CLAY. PLIABLE TO 
HARD, MOIST TU VET TO MOIST. 
HYDRDCARBON ODOR. 

S-10.5 BECOMING DULL GREEN-GRAY, HYDROCARBON 
STAINED SILT AND CLAY VITH ORANGE-BRUVN HOTT. 
LING AND MINOR DARK BROVN-RED NODULES. 

1.5-11 DARK BROWN-GRAY CLAY, LITTLE SILT. 
PLIABLE, HOIST. 

-20 HGTTLED LIGHT-BROVN-GRAY AND ORANGE-BROVN 
SILT, SOME CLAY, WITH BLACK ORGANIC PATCHES, 
VET. 

1 WATER AT 12 FT. 

!O-21.5 NO SAMPLE. 
END Of BORING AT 21.5 FT. 

I NH-NO 15 MINUTE HEADSPACE ANALYSIS. 
I 

PROFESSIONAL SERVICE INDUSTRIES, INC. 
4161 RIDGEMOOR AVENUE 
MEMPHIS, TN 38119 

DRILLING AND SAMPLING HE THODl 
6.25-INCH ID HOLLOV-STEM AUGERS. 
2 FT. LONG, 2 IN. OD SPLIT BARREL SAMPLER. 

DATE OF COMPLETION, 06/24/92 
I 

ENVIRONMENTAL ASSESSMENT 
UNDERGROUND STORAGE TANKS 
AIRCRAFT FIRFIGHTING TRAINING FACILITY 
NAS MEMPHIS, TN. 

WELL CCINSTRUCTIIIN 
DETAILS 

l- CEMENT-BENTONITE 
GROUT 

2’ DIAMETER 
SCHEDULE 40 PVC 
RISER 

BENTONITE SEAL 
FROM 8 TO 10 FT. 

lo-20 SAND FROM 
10 TO 21.5 FT. 

L 10’ LONG 0.010 SLOT 
SCHEDULE 40 PVC 
SCREEEN FROM 
11 TO 21 FT. 

- 10.5 IN, 
DIAMETER BOREHOLE 

BUR;IG f.11 

DATE: 07/29/92 1 DWG NAME: 026MW-06 
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0, 
r I ‘. 
I2 

-1 TAN-BROVN SAND AND GRAVEL. LOOSE,DRY. 

-2 DARK GREEN-GRAY SILT AND ASHVITH A PIECE OF 
BLACK RUBBER-TAR-LIKE MATERIAL. TIGHT,DRY. 

-11 DARK GRAY-GREEN SILT AND CLAY,VITH SUBDUED 
LIGHT-GRAY AND ORANGE-BROWN MOTTLING. 
HYDRUCARBON STAINED. TIGHT,HOIST. 

) VATER AT 11 FT. 

1-12 DARK GRAY-GREEN SILT 

:ND OF BORING AT 12 FT. 

s NH-NO 15 MINUTE HEADSPACE ANALYSIS. 

PROFESSIDNAL SERVICE INDUSTRIES, INC. DRILLING AND SAMPLING METHOD1 
4161 RIDGEMOOR AVENUE 3.25-INCH ID HOLLOV-STEM AUGERS. 
MEMPHIS, TN. 38118 2 FT. LONG, 2 IN. IID SPLIT BARREL SAMPLER. 



DESCRIPTION OF SUBSURFACE WELL CONSTRUCTION 
MATERIALS DETAILS 

l-3 DARK BROVN SILT AND CLAY WITH FAINT GRAY 
AND ORANGE-BROWN MOTTLING, AND BLACK ORGAN1 
SPECKS TO RUST-BROVN NODULES. TIGHT, MOIST. 

3-6 BECOMING GRAY-GREEN HYDROCARBON STAINED 
CLAY, VITH SUBDUED ORANGE-BROVN MOTTLING AN 

2’ DIAMETER 

RUST-BROWN NODULES. 
VERY TIGHT, MOIST, HYDROCARBON ODOR. 

BENTDNITE SEAL 
6-9.5 BECUHING DARK GREEN-GRAY SILT AND CLAY. FROM 2 TO 4 FT. 

TIGHT, MOIST. 

lo-20 SAND FROM 
BECOMING DARK BROWN CLAY. VET, VERY PLIABLE. 4 TO 16.5 FT. 

VATER AT 9.5 FT. 

O-16 MOTTLED LIGHT-BROWN, GRAY, ORANGE-BROWN 
SILT, WITH DARK-BROVN, RED-BLACK NODULES. 10’ LONG 0.010 SLOT 

SCHEDULE 40 PVC 
SCREEEN FROM 
6 TO 16 FT. 

16-16.5 NO SAMPLE. 
END OF BORING AT 16.5 FT. 

NG FACILITY 
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RO, 
TX 

m 

iRO, 
ITX 

/OC 

-0.5 BROWN SILT, ORGANICS AND’ ROOTS 
S-2 MOTTLED LIGHT-BROWN-GRAY, GRANGE-BROVN 

SILT, SOME CLAY AND ROOTS. DRY. 

!-lo DARK GREEN-GRAY SILT AND CLAY. 
HYDROCARBON-STAINED, TIGHT, MDIST TO VET. 
UNIDENTIFIED ODOR. 

) WATER AT 9-10 FT. 

O-13 BECOMING MOTTLED GRAY, ORANGE-BROVN 
SILT. FIRM, VET. 

3 THIN HORIZON (3’) OF BLACK SILT.PASTE-LIKEVET. 

3-15 MOTTLED GRAY, ORANGE-BROVN SILTJBECCIHING 
RED -BROVN SILT WITH MINOR ORANGE-BROWN 
STREAKS. 

IS-16 UNIFDRM GRAY SILT, 

.6-16.5 NO SAMPLE. 
END OF BORING AT 16.5 FT. 

PROFESSIDNAL SERVICE INDUSTRIES, INC. 
4161 RIDGEMOOR AVENUE 
MEMPHIS, TN. 38118 

DATE OF COHPLETICIN~ 06125192 

ENVIRONMENTAL ASSESSMENT 
UNDERGROUND STORAGE TANKS 
AIRCRAFT FIRFIGHTING TRAINING FACILITY 
NAS MEMPHIS, TN. 

WELL CONSTRUCTIDN 
DETAILS 

1 

CEMENT-BENTONITE 
GROUT -. .-- 

2’ DIAMETER m-wx7t11 c rn rwr 

BENTUNITE SEAL 
FROM 2 TO 4 FT. 

. lo-20 SAND FROM 
4 TO 16.5 FT. 

10’ LONG 0.010 SLOT 
SCHEDULE 40 PVC 
PrDFFFN TDnM 

10.5 IN. 
DIAMETER BOREHULE 

DRILLING AND SAMPLINCI METHIIDI 
6.25-INCH ID HOLLOW-STEM AUGERS. 
2 FT. LONG, 2 IN. CID SPLIT BARREL SAMPLER. 

BORING B-14 



DESCRIPTION CIF SUBSURFACE 
MATERIALS 

O-l? BROWN SILT AND ORGANICS. 
1-7 DARK BROWN-BLACK SILT AND CLAY,HYDROCARBON 

STAINED. TIGHT,HARD. 

7-B BECOMING GREEN-GRAY SILT,PUSSIBLY HYDRO- 

1 CARBON STAINED. FIRM,HlJIST. 

7 / 8 
B15 ‘4 ;;t 8-11 BECOMING MOTTLED GRAYJRANGE-BROVN SILT 

AND CLAY. FIRH,HOIST. 
1 # 

l WATER AT 11 FT. 
fl-11.5 DARK BROWN CLAY,SOME SILT. 
11.5-12 GREEN-GRAY SILT AND CLAY. 

! END OF BORING AT 12 FT. 

4161 RIDGEMOOR AVENUE 
MEMPHIS, TN. 38118 

ENVIRONMENTAL ASSESSMENT BORING B-15 
UNDERGROUND STORAGE TANKS 
AIRCRAFT FIRFIGHTING TRAINING FACILITY 
NAS MEMPHIS, TN. 
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Eti 
65 DESCRIPTION OF SUBSURFACE 
53 MATERIALS 
A ‘*I 

- 
0 -1 BROWN,ORANGE-BROWN SILT,ORGANICS AND ROOTS. 

r 

1, -4 DARK BROVN ORGANIC-RICH SILT AND CLAYJ 
BECOMING (AT 2 FT.) DARK BROWN-BLACK 
ORGANIC-RICH CLAY. TIGHT TO VERY TIGHT,DRY. 

-6 BECOMING MOTTLED GRAY-GREEN,GRAY-BROWN, 
DARK-BROWN SILT AND CLAY. 

~-7.5 BECOMING GREEN-GRAY SILT,LITTLE CLAY. 
FIRM,VET. 

S-10 BECOMING LIGHT-BROWN,GRAY-BROWN SILT AND 
CLAY. TIGHT,HOIST. 

,RC O-12 BECMING MOTTLED GRAYJRANGE-BROWN SILT, 

IT> SOME CLAY. TIGHT,MCIST. 

Id ) WATER AT 11 FT. 

E :ND OF BORING AT 12 FT. 

PROFESSIONAL SERVICE INDUSTRIES, INC. 

*I 

DRILLING AND SAMPLING METHOD1 
4161 RIDGEMOOR AVENUE 3.2%INCH ID HOLLOW-STEM AUGERS. 
MEMPHIS, TN. 38118 2 FT. LONG, 2 IN. CID SPLIT BARREL SAMPLER. 

DATE OF COMPLETIUNl 06/25/92 
. I 

ENVIRONMENTAL ASSESSMENT BORING B-16 
UNDERGROUND STORAGE TANKS 
AIRCRAFT FIRFIGHTING TRAINING FACILITY 
NAS MEMPHIS, TN. 
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wa wQ! am Et; DESCRIPTION OF SUBSURFACE J> JW a- l a& ata “, a* 
=w fJ ,a Es 2’; cnz: WI- plz MATERIALS 

,I - 
a’; aa ZJ 

DRILL 

109 
6 

1139 
10 

Kl9 
182 

JO5 
14 

I 

I 

4-6 BECOMING GRAY SILT AND CLAY WITH FAINT 
ORANGE-BROWN INTERBEDS. TIGHT,HOIST. 

6-10 MOTTLED GRAY-BROVN,BLUE-GRAY SILT AND CLAY. 
BECOMING (AT 8 FT.) MOTTLED LIGHT-BROWN AND 
BLUE-GRAY. TIGHT,HOIST. 

RO, 
TX 

,. WATER AT 9.5 FT. 

I lo-12 GRAY -BROWN SILT. 

12-16 MOTTLED GRAYJRANGE-BROWN SILT,VITH MINGR 
BLACK TO DARK-RED NODULES OR PATCHES. 
FIRM,WET. 

16-16.5 NO SAMPLE 
END OF BORING AT 16.5 FT. 

PROFESSIONAL SERVICE INDUSTRIES, INC. 
4161 RIDGEMOUR AVENUE 
MEMPHIS, TN. 38118 

BECOMING MOTTLED BRGVN,LlRANGE-BROVN SILT, 

1.5-4 BECOMING DARK BROWN CLAY,TURNING DARK 
BROWN-BLACK ORGANIC-RICH CLAY VITH SOME 

WELL CONSTRUCTION 
DETAILS 

a 
\ CEMENT-BENTONITE 

GROUT -..-- 

2’ DIAMETER 
tCUFlllII F 4n PVll --. .----- .- - - 

RISER 

BENTGNITE SEAL 
FRIIM 2 TU 4 FT. 

lo-20 SAND FROM 
4 TO 16.5 FT. 

10’ LONG 0.010 SLOT 
SCHEDULE 40 PVC 
TrPFFFN FRllM --..---. . ..-.. 
6 TO 16 FTs 

10.5 IN. 
DIAMETER BGREHULE 

DRILLING AND SAMPLING METHOD1 
6.25-INCH ID HOLLOW-STEM AUGERS. 
2 FT. LONG, 2 IN. OD SPLIT BARREL SAMPLER. 

DATE OF COHPLETIOEJl 06/26(92 I 

ENVIRONMENTAL ASSESSMENT 
UNDERGROUND STORAGE TANKS 

BO~I$JGoE&17 

AIRCRAFT FIRFIGHTING TRAINING FACILITY 
NAS MEMPHIS, TN. 

DATE: 08/08/92 1 DWG NAME: 026MW-09 
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PROFESSIIINAL SERVICE INDUSTRIES, INC. 

I 

DRILLING AND SAMPLING METHOD1 
4161 RIDGEMODR AVENUE 6.2%INCH ID HGLLOV-STEM AUGERS, 
MEMPHIS, TN. 38118 2 FT. LONG, 2 IN. OD SPLIT BARREL SAMPLER. 

O-O.5 BROWN SILT,CLAY AND GRGANICS 
0.5-2 MOTTLED BROVN,GRAY-BROWNGRANGE-BROWN 

SILT AND CLAY WITH HINDR BLACK ORGANIC 
RR NODULES. FIRKMOIST. 

TX 2-4 BECOMING DARK GRAY CLAY. TIGHT,MGIST, 
HY DORCARBGN ODOR. 

4-6 BECOMING DARK-GREEN-GRAY,HYDROCARBON STAINED 
SILT AND CLAY. TIGHT,MClIST,HYDRUCARBON ODOR. 

RO, 6-B GREEN-GRAY SILT AND CLAY. 
ITX 

B-10 MOTTLED GREEN-GRAY ORANGE-BROWN SILT 
AND CLAY. 

iRCL’tO-12 BECOMING GREEN-GRAY SILT. 
ITX FIRM,MtJIST. 

.. WATER AT 12 FT. 
12-16 MOTTLED GRAY-BROWN,ORANGE-BROWN SILT 

WITH BLACK TO RED NODULES OR PATCHES 
FIRM,WET. 

16-17.5 NO SAMPLE. 
END OF, BORING AT 17.5 FT. 

I 

WELL CONSTRUCTION 
DETAILS 

4 

- 

- 

= 
q 

q 
= 
= 

3 
= 

Z 
= 

- 

= 

=: 
- 

= 

7 

\ 
L CEMENT-BENTCNITE 

\ 
GROUT 

L 2’ DIAMETER 

\ 

SCHEDULE 40 PVC 
RISER 

BENTONITE SEAL 
FROM 3 TO 5 FT. 

lo-20 SAND FROM 
5 TO 17.5 FT. 

10’ LONG 0.010 SLOT 
SCHEDULE 40 PVC 
SCREEN FROk 
7 TO 17 FT. 

- 10.5 IN. 
DIAMETER BOREHDLE 

DATE OF COMPLETI’JN~ 06126192 
I 

w 

ENVIRONMENTAL ASSESSMENT 
RGROUND STORAGE TANKS - -- -_---- -_ - -~ - - - --. _-.. 

AIRCRAFT FIRFIGHTING TRAINING FACILITY 
I 

I 

BOR;;G l;-18 

NAS MEMPHIS, TN. 1 



DESCRIPTION OF SUBSURFACE WELL CONSTRUCTIUN 
MATERIALS DETAILS 

l-2 INTERLAYERED BRDWN,GRAY-BROWNJRANGE-BROWN 
SILT AND CLAY,HINOR GRAVEL. TlGHT,HOIST. 

2-9 BECDMING DARK GREEN-GRAY,HYDROCARBON-STAINED CEMENT-BENTONITE 
SILT AND CLAY. TIGHT,HClIST,HYDROCARBUN ODOR. 

2’ DIAMETER 
SCHEDULE 40 PVC 

BENTDNITE SEAL 
FROM 2 TO 4 FT. 

N. PERCHED WATER AT 7 FT. 

-WITH FAINT GRAYJJRANGE-BROWN MOTTLING FROM 
7 TO 10 FT. 10-20 SAND FROM 

9-11 MOTTLED GRAY,URANGE-BROWN SILT. FIRM,MOIST. 4 TO 16.5 FT. 

11 THIN (3’ THICK) HORIZON OF ORANGE-BROWN 
SILT AND CLAY. EXTREMELY TIGHT AND COMPACT, 

l WATER AT c 11.5 FT. 
‘11-16 GRAY UNIFORM SILT. FIRMWET. 

10’ LONG 0.010 SLOT 
SCHEDULE 40 PVC 
SCREEEN FROM 
6 TO 16 FT. 

END OF BORING AT 16.5 FT. DIAMETER BDREHOLE 

ENVIRUNHENTAL ASSESSMENT BORING B-19 
UNDERGROUND STORAGE TANKS 
AIRCRAFT FIRF IGHTING TRAINING FACILITY MW-11 
NAS MEMPHIS TN. 
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Assembty A RCRA Facility Investigation Report 
Aircrafr Fire Fighting Training Facility - SU$WJ 5 

NSA Mid-South - Millington, Tennessee 
Appendix F -Data Validation Report 

Revision: 2; February 19, 1999 

1.0 INTRODUCTION 

This report presents the analytical data collected during the RCRA Facility Investigation (RFI) at 

Naval Support Activity (NSA) Mid-South (formerly NSA Memphis) solid waste manage unit 

(SWMU) 5 and the quality assurance/quality control (QA/QC) evaluation of those data. The data 

were evaluated to verify that the QC requirements of the data set have been met and to characterize 

the uncertainties of the data. 

The SWMU 5 RF1 soil and groundwater samples were collected between August 1996 and 

June 1998. This sampling event consisted of collecting soil and groundwater during an 

investigation of the Aircraft Fire Fighting Training Facility. Investigative samples were submitted 

to National Environmental Testing Inc. (NET) Laboratory in Bedford, Massachusetts, and 

Savannah Laboratory and Environmental Services Inc. in Savannah, Georgia, and reported using 

U.S. E:nvironmental Protection Agency (USEPA) data deliverable levels III and IV. 

Level III data consist of the following: 

l Case narratives 

l Sample results 

a Surrogate results 

l Analytical sequences 

. Preparation logs 

l GC/MS tuning data 

. Calibration information 

-’ Percent relative standard deviation 
-, Percent difference from calibration 

Notes: 

Method blanks 

Organic MS/MSDs 

GC/MS internal standard areas and retention 

times 

Inorganic matrix spikes/laboratory duplicates 

Laboratory control samples 

ICP check standards 

ICP interference check samples 

ICP serial dilutions 

GUMS = gas chromatography/mass spectrometry 
MS/MSD = matrix spike/matrix spike duplicate 
ICP = inductively coupled plasma 

F-l 



Assembly A RCRA Facility investigation Repon 
Aircraft Fire Fighting Training Facility - SWMU 5 

NSA Mid-South - Millington, Tennessee 
Appendix F -Data Validation Report 

Revision: 2; February 19, I999 

Level IV data consist of all level III QC information, plus all raw data, bench sheets, and 

instrument printouts. The analytical methods and laboratory deliverables for this phase of the RF1 

are summarized in Table l-l. 

Table l-l 
NSA Mid-South Analytical Program 

Analytical Method USEPA Method Reference 

RFI Parameters 

Volatile Organic Compounds SW-846 8240 

Volatile Organic Compounds SW-846 a260 

Remedial Design Parameters 

Alkalinity USEPA 3 IO. 1 

5-Day Biochemical Oxygen Demand (BOD,) USEPA 405.1 

Chemical Oxygen Demand (COD) USEPA 410.1 

Chloride USEPA 300.0 

Hardness SW-846 6010 & USEPA 130.2 

Heterotrophic Plate Count (HPC) Standard Methods 9215 

Iron and Manganese (Fe & Mn) SW-846 6010 

Methane 

Nitrate (NO,) 

Sulfate (SO,) 

Total Dissolved Solids (TDS) 

Total Kjeldahl Nitrogen (TKN) 

Total Organic Carbon (TOC) 

Total Phosphorus 

Total Suspended Solids (TSS) 

Turbidity 

SW-846 Modified 8015 

USEPA 300.0 & 353.2 

USEPA 300.0 

USEPA 160.1 

USEPA 351.2 

SW-846 Modified 9060 

USEPA 365.3 

USEPA 160.2 

USEPA 180.1 

Cation Exchange Capacity (CEC) SW-846 9oaomai 

F-2 



Assembly A RCRA Facility Investigation Repor? 
Aircraf Fire Fighting Training Facility - SWMU 5 

NSA Mid-South - Millington, Tennessee 
Appendix F -Data Validation Repon 

Revision: 2; February 19, 1999 

The references for the methods listed in Table l-l were from: 

0 Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846), USEPA 

Office of Solid Waste and Emergency Response (OSWER), Third Edition, revised 

December 1996. 

0 Methods for Chemical Analysis of Water and Wastes (MCAWW), USEPA Environmental 

Monitoring and Support Laboratory, EPA-600/4-79-020, revised March 1983. 

. Standard Methods for the Examination of Water and Wastewater, American Public Health 

Association, 17th Edition, revised 1989. 

. USEPA Data Quality Objectives for Remedial Response Activities, EPA-540/G-87/003, 

March 1987. 

Data were validated using the following documents (as appropriate): 

0 USEPA Contract Laboratory Program National Functional Guidelines for Organic Data 

Review, OSWER, February 1994 (EPA-540/R-94/012). (Organic Functional Guidelines). 

0 USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data 

Review, OSWER, February 1994 (EPA-540/R-94/013). (Inorganic Functional Guidelines). 

0 Requirements For Quality Control of Analytical Data, Martin Marietta Energy 

Systems, Inc., Hazardous Waste Remedial Actions Program (HAZWRAP) Support 

Contract Office, DOE/HWP-65/Rl, July 1990. 

F-3 



Assembly A RCRA Faciliry Investigation Reporr 
Aircrafi Fire Fighting Training Facility - SUWU 5 

NSA Mid-South - Millington, Tennessee 
Appendix F -Data Validation Report 

Revision: 2; February 19, 1999 

The NSA Mid-South data were validated by EnSafe personnel or EnSafe’s subcontractor, 

Heartland Environmental Services Inc. (Heartland) of St. Charles, Missouri. Of the samples 

submitted to NET and Savannah, 95% of the data was validated at level III while 5% was 

validated at level IV. The data validation findings were summarized separately for each individual 

sample delivery group (SDG). Each SDG usually contained 20 investigative samples of one 

matrix type, i.e., either solid (soil and/or sediment) or water (groundwater and/or surface water) 

samples, except for QC samples, which were not counted as investigative samples. All validation 

summary reports are included in Attachment A to this appendix. All data summary tables are 

included in Attachment B of this document. 

Samples collected at NSA Mid-South were evaluated for volatile organic compounds (VOCs) and 

various remedial design parameters; including, alkalinity, biological oxygen demand - 5 day 

(BOD,), chloride, chemical oxygen demand (COD), iron (Fe), manganese (Mn), hardness, 

heterotrophic plate count (HPC), total kjeldahl nitrogen (TKN), methane, nitrate (NO,), sulfate 

(SO,), total dissolved solids (TDS), total organic carbon (TOC), total phosphorus, total suspended 

solids (TSS), and turbidity. 

1.1 Organic Evaluation Criteria 

The USEPA methods listed in Table l-l define QC criteria that the laboratory must meet, although 

they do not address data evaluation from a user’s perspective. Evaluation criteria available in the 

Organic Functional Guidelines (February 1994) were used throughout the data evaluation process 

when the analytical methods did not address data usability. 
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Data evaluation for samples collected at NSA Mid-South included the following parameters: 

l Holding times l Laboratory control and duplicate samples 

l GCYMS instrument performance checks l Blank analysis 

l Surrogate spike recoveries l Internal standard performance 

l Instrument calibration l Field duplicate precision 

l MS/MSD results l Compound quantitation 

When QC parameters do not fall within the specified method guidelines, the data evaluator 

annotates or “flags” corresponding deficient compounds, as outlined in Organic Functional 

Guidelines. The data from SWMU 5 were evaluated using this approach. The following flags 

were used to annotate data with laboratory and/or field deficiencies or problems: 

Validation Qualifiers 

U Undetected - The analyte was present in a sample, but at a concentration less than 

10 times the blank concentration for common organic constituents (methylene chloride, 

acetone, 2-butanone and phthalate esters), or five times the blank concentration for other 

constituents; the associated value shown is the quantitation limit after evaluation of the 

blank. 

J Estimated Value - At least one QC parameter was outside control limits. 

UJ Undetected and Estimated - The target analyte was analyzed for, but not detected above 

the listed estimated quantitation limit; the quantitation limit is estimated because one or 

more QC parameters were outside control limits. 
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D Diluted Result - The result was obtained from a diluted sample. 

R/UR Unusable Data - At least one QC parameter grossly exceeded control limits. 

NJ Presumptive Evidence - The sample analysis indicates the presence of an analyte for 

which there is presumptive evidence to make a tentative identification and the associated 

numerical value represents its approximate concentration. 

These flags were applied to data where deficiencies were noted during validation. Because the 

laboratory uses some of the same qualifiers during analyses, laboratory qualifiers “U” and “J” 

remained on the data, unless superseded by a validation qualifier (e.g., “UJ” or “UR”). 

Laboratory qualifiers that remained on the data after validation are described below: 

Laboratory Qualifiers 

U Undetected - The target analyte was not detected above the Practical Quantitation Limit 

@‘QL) . 

J Estimated Value Below PQL - The analyte was detected below the PQL and is 

estimated. 

Attachment B includes tables of all data. 

1.1.1 Holding Times 

Acceptable technical holding times are specified in the analytical methods. The sample holding 

time depends on the type of analysis and whether the sample was preserved. The holding time for 

methane and preserved VOC analysis is 14 days from the collection date. 
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1.1.2 GUMS Mass Calibration (Instrument Performance Checks) 

Tuning and performance criteria are established to ensure that the data produced by the instrument 

can be correctly interpreted according to method requirements. These criteria are not sample- 

specific; conformance is determined using standard materials, and therefore must be met in all 

circumstances. The performance standard for VOC (bromofluorobenzene) is analyzed to 

determine if the data produced by each instrument can be correctly interpreted according to the 

method requirements. The performance standard must be analyzed within 12 hours of sample 

analysis, and the results must be within the established criteria. 

1 .1.3 Surrogate Spike Recoveries 

Surrogate compounds are added to samples and laboratory blanks prior to extraction and sample 

preparation to evaluate the effect of the sample matrix on extraction and measurement procedures. 

Surrogates are organic compounds chemically similar to analytes of interest, but those not 

normally found in environmental samples. Toluene-d8, bromofluorobenzene , and 

1,2-dichloroethaned4 are added to samples for VOC analysis. Percent recovery (%R) of the 

surrogaltes is calculated by comparing the amount of the compound recovered by the analysis to 

the amount added to the sample. 

1.1.4 Instrument Calibration 

Instruments are initially and continually calibrated with standard solutions to verify that they can 

produce acceptable quantitative data for the compounds. 

Initial calibration (GUMS): The instrument is initially calibrated at the beginning of the 

analytical run to check its performance and to establish a linear five-point calibration curve. The 

initial calibration is verified by calculating the relative response factor (RRP) and the percent 

relative standard deviation (%RSD) for each compound. Two methods for calibration may be 
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used: response factor or linear regression methods. For the response factor method, the initial 

calibration may be verified by calculating the RRF and the %RSD for each compound. An RRF 

less than 0.05 or an average %RSD greater than 20% is outside the QC limits for the initial 

calibration. If linear regression is used, the correlation coefficient must meet or exceed 0.990 

before the samples can be analyzed. 

Continuing calibration (GUMS): Standard solutions are analyzed periodically to check the 

instrument’s daily performance and to establish the 12-hour RRF on which the sample 

quantitations are based. The continuing calibration is verified by calculating the RRF and the 

percent difference (%D) for each compound. An RRF less than 0.05, or an average %D or 

%drift greater than 15% is outside the QC lirnits for the continuing calibration. 

Initial calibration (GC): A five-point initial calibration is analyzed by response factor or linear 

regression methods for methane. For the response factor method, the initial calibration may be 

verified by calculating the RRF and the %RSD for each compound. An RRF less than 0.05 or a 

%RSD greater than 20% is outside the QC limits for the initial calibration. If linear regression 

is used, the correlation coefficient must meet or exceed 0.995 before the samples can be analyzed. 

Continuing calibration (GC): Methane continuing calibration is verified by calculating the RRF 

and the %D for each compound. An RRF less than 0.05 or a %D greater than 15 % is outside the 

QC limits for the continuing calibration. 

1.1.5 Matrix Spikes/Matrix Spike Duplicates 

The MS, which is used to determine the accuracy of the analysis for a given matrix, consists of 

adding a known quantity of stock solution to the sample before its preparation and analysis. 

Evaluating the MS data involves two calculations. First, the %R is calculated by comparing the 
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amount of the compound recovered by the analysis to the amount added to the sample. In 

addition, the relative percent difference (RPD) between the MS and the MSD samples is calculated 

and assessed. No specific requirements have been established for qualifying MS/MSD data. 

However, criteria for applying professional judgment are discussed in Organic Functional 

Guidelines. 

1.1.6 Laboratory Control and Duplicate Samples 

Some GC methods may require that a laboratory control sample (LCS) and laboratory duplicate 

be analyzed with each SDG. The LCS monitors the overall performance of each step during 

analys,is, including sample preparation. All aqueous LCS %R results must fall within the control 

limits established by the laboratory. Laboratory duplicate samples are used to demonstrate 

acceptable method precision at the time of analysis. The RPD between the sample and the 

duplicate sample is calculated. Although no guidelines are established for organic laboratory 

duplicates, sample qualification is left to professional judgment. 

1.1.7 Blank Analysis 

Laboratory method blanks: Method blanks are used to assess the presence and magnitude of 

potential contamination introduced during analysis. Additionally, field blanks may be collected 

to assess any contamination introduced during sample collection, as well as ambient field 

conditions. When chemicals are present in both samples and laboratory blanks analyzed within 

the same 12-hour period, and/or field-derived blanks, the usability of the data depends on the 

reviewer’s judgment and the blank’s origin. According to Organic Functional Guidelines, a 

sample result should not be considered positive unless the concentration of the compound in the 

sample exceeds 10 times the amount in any blank for common laboratory constituents 

(i.e., methylene chloride, acetone, and 2-butanone), or five times the amount for other 

constituents. These amounts are referred to as action levels (ALs). Sample weight, volume, and 
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dilution should be considered when calculating ALs because blank samples may not be prepared 

using the same weight, dilution, or volume of sample. The specific actions to be taken are as 

follows: 

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

. If the sample concentration is greater than the AL, the concentration may be used 

unqualified. 

. If the sample concentration is less than the quantitation limit and less than the AL, then the 

sample is reported as nondetect at the quantitation limit. 

Example (using 10X rule): 
Water Sample Diluted Water Sample 
Blank result 1 Blank result 1 
Blank AL 10 Dilution Factor 5 
PQL 5 Blank AL 50 
Sample result 45 Diluted PQL 25 
Final result 5U Sample result 4J 

Final result 25U 

In this example, data are not reported as 4U because they are less than the PQL. The 
dilution factor is used to calculate an AL of 50 (1 x 5 x 10). 

. If the sample concentration is greater than the quantitation limit, but less than the AL, the 

concentration is reported as nondetect ‘7-J. “ 
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Example (using 10X rule): 
Water Sample Soil Sample 
Blank result 6 Blank result 6 
Blank AL 60 % Solids 80 
PQL 5 Blank AL 75 
Sample result 50 PQL 5 
Final result 5ou Sample result 50 

Final result 5ou 

Diluted Soil Sample 
Blank result 6 
% Solids 80 
Dilution Factor 5 
Blank AL 375 
PQL 25 
Sample result 250 
Final result 250U 

In this example, water sample results less than 60 (or 10 x 6) would be qualified as 
nondetect. Soil results of less than 75 would be qualified as nondetect because percent 
solids are used to calculate the AL: [(6 + 0.8) x lo]. In the diluted soil sample, results 
less than 375 would be qualified as nondetect because dilution factors and percent solids 
are used to calculate the AL: [(6 + 0.8) x 10 x 51. 

Field-derived blanks: For this project, three types of field-derived blanks were collected: the 

jield blank, the equipment rinsate blank (also called a rinsate blank), and the trip blank. The field 

blank is a sample of the source water used onsite, primarily to decontaminate equipment. The 

equipment rinsate blank is a sample of runoff water from one or more pieces of the decontaminated 

equipment used to collect samples. The trip blank is a 40-milliliter volatile organic analysis vial 

filled at the laboratory with certifiable water to assess cross-contamination during VOC sample 

container shipment and handling, both before and after the sample collection. 

The frequencies for collecting these QC samples were defined in Section 4 of the NSA Memphis 

Comprehensive RFZ Work Plan (EnSafe/Allen & Hoshall, October 1994) as follows: 

. Field blanks - one per source of water per sampling event 

. Rinsate blank - one per week 

. Trip blank - one per shipment containing VOC samples 
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For data validation, each trip blank is associated only with the samples from the same 

shipment/cooler. The field blanks and rinsate blanks apply to a larger number of samples because 

only one is collected per source of water per sampling event. Because field-derived blanks are 

used with method blanks to assess potential cross-contamination of field investigative samples, no 

action is taken if contamination is detected in the method blanks associated with the field-derived 

blanks. 

1.1.8 Internal Standard Performance 

GUMS internal standards are added to samples to ensure the stability of the instrument’s 

sensitivity and response during each analytical VOC run. Internal standard area counts for 

samples and blanks must not vary by more than a factor of two (-50% to + 100%) from the 

associated calibration standard. If an internal standard area count is outside this window, action 

should be taken. 1,4-Dichlorobenzene-d4, 1,2-dichloroethane-d4, 1,4-difluorobenzene, and 

chlorobenzene-d5 are the IS compounds recommended by the methods. 

1.1.9 Field Duplicate Precision 

One field duplicate was collected at NSA Mid-South for each 10 water and/or soil samples 

collected. Field duplicate samples are analyzed to evaluate data precision. Field duplicates 

measure both field and lab precision; therefore, the results may have more variability than 

laboratory duplicates that measure only laboratory performance. 

For the NSA Mid-South RFI, RPDs between the samples and duplicates were calculated during 

the validation processes for sample results exceeding the PQL. If the results for any compounds 

did not meet RPD criteria of less than 30% for water and less than 50% for soil, the positive 

results for that compound were flagged as estimated for the sample and duplicate only. If one 
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value was nondetected and the other value exceeded the PQL, the positive result was flagged as 

estimated “J,” and the nondetected result as estimated “UJ.” 

1.2 Inorganic Evaluation Criteria 

SW-84.6 and the methods outlined in Table l-l define QC criteria that the laboratory must meet; 

however, the methods do not address data evaluation from a user’s perspective. When the 

analytical methods did not address data usability, Inorganic Functional Guidelines (February 1994) 

was used throughout the data evaluation process. 

Data evaluation for samples collected at NSA Mid-South included the following parameters: 

0 Holding times l Matrix spike results 

a Instrument calibration 0 Laboratory duplicates 

. Blank analysis l ICP serial dilutions 

l ICP interference check samples l Field duplicate precision 

0 LCS results 

According to Inorganic Functional Guidelines, when the QC parameters do not fall within the 

specific method guidelines, the data evaluator annotates or “flags” the corresponding deficient 

analytes. The data from SWMU 5 were evaluated using this approach. The following flags were 

used to annotate data with laboratory and/or field deficiencies or problems: 

Valid&ion Qualifiers 

U Undetected - The analyte was present in a sample, but at a concentration less than five 

times the blank concentration; the associated value shown is the quantitation limit after 

evaluation of the blank. 
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J Estimated Value - At least one QC parameter was outside control limits. 

UJ Undetected and Estimated - The target analyte was analyzed for, but not detected above 

the listed quantitation limit; the quantitation limit is estimated because at least one QC 

parameter was outside control limits. 

R/UR Unusable Data - At least one QC parameter grossly exceeded control limits. 

These validation flags were applied to data where data deficiencies were noted during validation. 

The laboratory flags metal values between the instrument detection limit (IDL) and the PQL with 

a “B” qualifier to indicate that the analyte was detected below the PQL and is estimated. During 

validation, all results between the IDL and PQL flagged “B” by the laboratory were changed to 

“J” to remain consistent with the organic data. 

Because the laboratory uses some of the same qualifiers during analyses, the laboratory “U” 

qualifier remained on the data unless superseded by a validation qualifier (e.g., “UJ” or “UR”). 

The laboratory “U” qualifier which remained on the data after validation is defined as: 

Laboratory Qualifiers 

U Undetected - The target analyte was not detected above the PQL. 

Attachment B includes tables of all qualified data. Results for alkalinity, BOD,, chloride, COD, 

hardness, HPC, TKN, NO,, SO,, TDS, TOC, total phosphorus, TSS, and turbidity were not 

validated, but are presented in Attachment B with the remaining data. 
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1.2.1 Holding Times 

Acceptable technical holding times are specified in the analytical methods. The holding time for 

metals analysis is six months. Table l-2 depicts the holding times for the various remedial design 

parameters analyzed throughout the investigation. 

Table l-2 
Remedial Design Holding Ties 

Analytical Method Holding Time Analytical Method Holding Tie 
I 

AlkaIiIlity 

S-Day IBiochemical Oxygen Demand 

Cation Exchange Capacity 

Chemical Oxygen Demand 

Chloride 

Hardness 

Heterotrophic Plate Count 

Iron and Manganese 

14 days 

48 hours 

28 days 

28 days 

28 days 

180 days 

24 hours 

10 days 

Turbidity 48 hours 

Nitrate 48 hours 

Sulfate 28 clays ’ 

Total Dissolved Solids 7 days 

Total Kjeldahl Nitrogen 28 days 

Total Organic Carbon 28 days 

Total Phosphorus 

Total Suspended Solids 

28 days 

7 days 

1.2.2 Instrument Calibration 

Initial and continuing calibrations with standard solutions are used to check that the instrument is 

capable of producing acceptable qualitative and quantitative data for any target analytes. 

Initial calibration is executed to check the instrument’s performance at the beginning of the 

analytical run and to establish a linear calibration curve. Calibration standard solutions are 

analyzed periodically to check the instrument’s performance and confii that the initial calibration 

curve is still valid. Calibrations are verified by calculating the %R and comparing the amount of 

the ana.lyte recovered by analysis to the known amount of standard. The %R for metals and the 

remedial design parameters should fall between 90% and 110%. 
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1.2.3 Blank Analysis 

Laboratory method blanks are used to assess the existence and magnitude of potential 

contamination introduced during analysis. Additionally, field blanks may be collected to assess 

the potential contamination introduced during sample collection as well as ambient field 

conditions. When chemicals are present in samples and laboratory blanks, the data’s usability 

depends on the reviewer’s judgment and the blank’s origin. According to Inorganic Functional 

Guidelines, a sample result should not be considered positive unless the analyte’s concentration 

in the sample exceeds five times the amount in any blank, referred to as ALs. Weight, dilutions, 

and sample volumes should be considered when using the blank criteria because blank samples 

may not be prepared using the same weight, dilution, or volume of sample. The specific actions 

to be taken are as follows: 

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

. If the sample concentration is between the IDL, and less than the AL, the concentration 

is reported as “U. ” 

0 If the sample concentration is greater than the AL, the concentration may be used 

unqualified. 

When the blank concentration was less than the IDL (negative value), but had an absolute value 

greater than the IDL, the AL was 10 times the absolute value of the blank concentration. The 

specific actions are as follows: 

. If the sample concentration is greater than the AL, the concentration may be used 

unqualified. 
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0 If the concentration of any detected analyte is less than the AL, the concentration is 

qualified as estimated “J. ” 

. If the result is nondetect, the concentration is qualified as estimated “UJ.” 

1.2.4 ICP Interference Check Samples 

The ICP interference check sample (ICS) is used to conf’ii the laboratory instrument’s 

inter-element and background correction factors. Interference samples should be run at the 

beginning and end of each sample analysis or at least twice per eight-hour working shift. The ICS 

consists of two solutions: A and AB. Solution A contains the interferants (aluminum, calcium, 

iron, and magnesium); Solution AB contains the target analytes mixed with the interferants. An 

ICS analysis consists of analyzing both solutions consecutively, starting with Solution A, for all 

wavelengths used for each analyte reported by ICP. 

No an,alytes should be detected in ICS Solution A other than aluminum, calcium, iron, and 

magnesium. The presence of other analytes’ could lead to the possibility of false positives or false- 

negatives of that analyte in the investigative samples. The %Rs for the ICS Solution AI3 should 

fall between 80% and 120%. 

1.2.5 Laboratory Control Samples 

LCSs are used to monitor the overall performance of analysis steps, including the sample 

preparation. All aqueous LCS %R results must fall within the control limits of 80% to 120%. 

Soil LCS standards are generally provided by the USEPA (or state agency or private laboratory). 

Control limits are established for each soil LCS standard prepared. 
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1.2.6 Matrix Spike Analysis 

Samples are spiked with known quantities of analytes to evaluate the effect of the sample matrix 

on digestion and measurement procedures. The %R should be within the range of 75 % to 125 %. 

However, when the sample concentration exceeds the spike concentration by a factor of at least 

four, spike recovery criteria are not applicable. When an element was outside matrix spike QC 

limits, positive and undetected results for that analyte were qualified for all samples in the SDG 

as specified in Inorganic Functional Guidelines. 

1.2.7 Laboratory Duplicates 

Laboratory duplicate samples are analyzed to evaluate data precision, a measure of the analysis!’ 

reproducibility. The RPD between the sample and the duplicate sample is calculated. A control 

limit of 20 RPD for aqueous samples and 35 RPD for soil samples for concentrations greater than 

five times the PQL should not be exceeded. For concentrations less than five times the PQL, a 

control window equal to the PQL for aqueous samples and two times the PQL for soil samples 

should not be exceeded. 

1.2.8 ICP Serial Dilutions 

ICP serial dilutions assess the absence or presence of matrix interference. One sample from each 

set of similar matrix type is chosen for the serial dilution (a five-fold dilution). For an analyte 

concentration that exceeds the IDL by at least 10 times, the measured concentrations of the 

undiluted and diluted samples should agree within 10%. When an element was outside QC 

criteria, that analyte was flagged as estimated “J” for all positive sample values in the SDG as 

specified in Inorganic Functional Guidelines. 
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1.2.9 Field Duplicate Precision 

One field duplicate was collected for each 10 water and/or soil samples collected. Field duplicate 

samples are analyzed to evaluate overall precision. Field duplicates measure both field and lab 

precision; therefore, the results may have more variability than laboratory duplicates that measure 

only lalboratory performance. 

For the NSA Mid-South RFI, FWDs between the samples and duplicates were calculated during 

the validation processes when at least one sample result exceeded the IDL. If the results for any 

analytes did not meet RPD criteria of less than 30% for water and less than 50% for soil, the 

positive results for that analyte were flagged as estimated for the sample and duplicate only. If 

one value was nondetected and the other value was above the IDL, the positive result was flagged 

as estimated “J, ” and the nondetected result was flagged as estimated “UJ. ” 

2.0 DATA VALIDATION RESULTS - SWMU 5 RF1 INVESTIGATION 

All samples were received by the laboratory intact and with the proper documentation. Table 2-l 

summarizes the samples that were included in SWMU 5. 

Table 2-l 
SWMU 5 Sample IDS 

Sample ID SDG 8240 vocs 8260 vocs Remedial Design Parameters 

005GO1uFo3 1969 X 

005GO2UFO3 1969 X 

005Go3uFo3 1969 X 

005H03UF03 1969 X 

005GO4UFO3 1969 X 

005GO5FF03 1975 X 

005Go5LFO3 1969 X 

005GO8FFO3 1969 X 

005GO!wF03 1969 X 

005G4AUF 1969 X 
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Table 2-l 
SWMU 5 Sample IDS 

Sample ID SDG 8240 vocs 8260 vocs Remedial Design Parameters 

OOJG4BWF 

005GOlUFO4 

005GO2UFO4 

005GO3LSO4 

OOJGO3UFO4 

005HO3UFO4 

005GO4UFO4 

005GO5FFO4 

005HO5FFO4 

005HO5FFO4 

CO5GO5LFO4 

005GO6LSO4 

005GO7LSO4 

005GO8FFO4 

005GO9FFO4 

005GOlUFO5 

005GO2UFOS 

005HO2UFO5 

005GO3LS05 

005GO3UFO5 

005GO4UFO5 

005GO5FFO5 

005HOSFFOS 

005GO5LFOS 

005GO6LSO5 

005GO7LSO5 

X 

1969 X 

MEMO7 X 

MEMO7 X 

MEM18 X 

MEMO7 

MEMO7 

MEMO7 

MEMO7 

MEMl8 X 

MEM18 X 

MEMl8 X 

MEM18 X 

MEW8 X 

MEMl8 X 

MEMl8 X 

MEM32 X 

MEM32 X 

MEM32 X 

MJZM32 X X 

MEM32 X 

MEA432 X 

MEM32 X X 

MEM32 X X 

MEM32 X X 

MEM32 X X 

MEM32 X X 

005GO9FFO5 MEM32 X X 

Notes: 
Remedial Design Parameters = Alkalinity, BOD,, chloride, COD, Fe, Mn, hardness, HPC. TKN, methane, NO,, SO,, TDS, 

TOC, total phosphorus, TSS, and turbidity. 
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Thirtyseven investigative samples were analyzed in five SDGs for SWMU 5. Full validation 

reports of this SDG are in Attachment A; data tables are in Attachment B. The 67 RF1 samples 

that were collected prior to May 1996 are detailed in NAS Memphis RCRA Facility Investigation, 

Data klidation Report, Assembly A, dated September 8, 1995 and NSA Memphis RCRA Facility 

Investigation, Data Validation Report, Assembly A, dated July 3 1, 1996 

2.1 Data Quality 

The overall data quality of the analytical work performed for SWMU 5 was considered 

satisfactory and usable for site remediation and risk assessment. Results outside QA/QC 

requirelments were flagged as estimated “J.” This qualification indicates that the data could be 

biased either high or low. Although the data are qualified as estimated, they remain acceptable 

for use in risk assessment and site remediation. 

2.2 Blanks 

Iron, manganese, and tetrachloroethene were detected in several method, trip, and calibration 

blanks. The sample results for these analytes that were attributed to blank contamination were 

nullified during validation. 

3.0 DATA VALIDATION RESULTS - SWIUU 5 DPT INVESTIGATION 

All samples were received by the laboratory intact and with the proper documentation. Table 3-l 

summarizes the samples that were included in SWMU 5. 
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WmF” 

Sample ID SDG 

OQ5GO8LFSA MEM59 

005H08LF50 MEM59 

OOSSGBOllO MEM53 

005GGB0112 MEM54 

OOSGGBO 147 MEM54 

005GGB0212 MEM54 

005GGB0248 MEM54 

Table 3-1 
SWMU 5 DPT Sample JDs 

8260 VOCs Sample ID 

X 005GGBtX 12 

X OOSGGB0347 

X 005GGBO4 1’2 

X CO5GGBO447 

X 005HGBO447 

X 005GGB05 12 

X 005GGBO547 

SDG 8260 VOCs 

MEMS4 X 

MEM54 X 

MEM54 X 

MEM54 X 

MEM54 X 

MEM54 X 

MEM54 X 

Fourteen investigative samples were analyzed in four SDGs for SWMU 5. Full validation reports 

of this SDG are in Attachment A; data tables are in Attachment B. 

3.1 Data Quality 

The overall data quality of the analytical work performed for SWMU 5 was considered UP 
satisfactory and usable for site remediation and risk assessment. Results outside QA/QC 

requirements were flagged as estimated “J. ” This qualification indicates that the data could be 

biased either high or low. Although the data are qualified as estimated, they remain acceptable 

for use in risk assessment and site remediation. 

3.2 Unusable Data 

A few sample results were rendered unusable because the samples grossly exceeded QC 

parameters. Table 3-2 summarizes the unusable data and explains the qualification. 

Table 3-2 
Unusable Data 

SDG Sample ID Fraction Analyte(s) Explanation 

MEM53 005SGB0110 Volatiles Chloroethane correlation coefficient < 0.990 

MEM54 005GGB0112, 005GGB0147,005GGB0212, Volatiles Bromomethane correlation coefficient < 0.990 

005GGB0412,005GGB0447,005HGB0447. 
005GGB0512. 005GGB0547 

F-22 



Attachment A 

Data Validation Summary Narratives 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA SW846, Method 8240; the 
National Functional Guidelines for Organic Data Review, June 1991, and DQO Level IV. All 
comments made within this report should be considered when examining the analytical results. 
Please refer the specific fir,dings found in each category to the Summary of Data Qualifications 
table. 

SDG # 1969 

A validation was performed on the Volatile Data from SDG 1969. The data was evaluated based 
on the following parameters. 

* 

* 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

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

* - All criteria were met for this p;ameter 

Contractual Non compliance 

The BFB tune analyzed on 08/22/96, did not meet the tuning criteria establish by the SW846 
Method 8240. The BFB tune was evaluated using the 3/90 CLP criteria. It is the data reviewer 
opinion that additional qualifcations are not required, because of the differences in criteria. 

Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds and RRFs 
that were not within continuing calibration criteria. 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 2 

Continuing calibrations (continued) 

Specific Finding: 

The continuing calibration, H1497, contained compounds with %RSDs greater than 25 % 
but less than 50%. For the samples and noncompliant compounds listed below, qualify 
all positive results as estimated (J). 

,005G4AUF03 
OtEG4BUF03 

carbon tetrachloride (32.4) 

The continuing calibration, H 1545, contained compounds with % RSDs greater than 25 % 
but less than 50%. For the samples and non-compliant compounds listed below, quaIffy 
all positive results as estimated (J). 

007GOlUF03 1,2-dichloroethene (total) (30.5) 

System Performance and Overall Assessment 

The overall system performance was acceptable. The laboratory did mt encounter any large 
problems. The data package is missing the Form V for tune and continuirig calibration analyzed 
on 08/21/96, page 12 of the data package. The tune and calibration were evaluated using the raw 
data and no additional qualifications are required. The Form V should be submitted for data 
completeness. The data reviewer estimates that less than 5 % of the data is qualified. 



GLOSSARY OF DATA QUALIFIERS 

TION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D= result value is based on dilution analysis 

THOD BLANK w 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

U = The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



ID 

005G4AUF03 
005G4BUF03 

007GOlUF03 

SUMMARY OF DATA QUALIFICATIONS 

TFt ID IL QL 

carbon tetrachloride (32.4) + J 

1,2-dichloroethene (total) (30.5) + J 

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

or4 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

1975 
October 3, 1996 
Ensafe/ Allen & Hoshall 
NSA Memphis 
August 22-23, 1996 
21 Aqueous Sample(s) with 0 MS/MSD(s) 
National Environmental Testing, Inc. 
National Functional Guidelines for Organic and Inorganic Data, June 
199 1 and February, 1994, respectively 
EPA DQO Level III 
SW846 Third Edition 
Volatiles, Iron, Manganese 

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

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

Date 

4 127 Plaza 94 South St. Charles. MO 63304 
(314) 936-1332 Fax (314) 936-1335 



SDG# 1975 

Samples and Fractions Reviewed 

Sample Identifications AnaIytical Fractions 

VOA= SW846 Volatiles 
FE= SW846 Iron 

MN= SW846 Manganese 



DATA ASSESSMENT NARRATIVE 

General 
VOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the U.S.EPA SW846 Method 8240 
with CLP deliverables; the National Functional Guidelines for Organic Data Validation, June 
1991, and DQO Level III requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in 
each category to the Summary of Data Qualification table. 

SDG # 1975 

A validation was performed on the Volatile Data from SDG 1975. The data was evaluated 
based on the following parameters: 

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

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

The overall performance was acceptable. The laboratory reported all parameters using CLP 
3190 criteria, not SW846 8240. The data as presented did not require qualifications. 



GLOSSARY OF DATA QUALIFIERS 

CATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

OD BLWON CODES 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that compound is’ 
reported. 

u= The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the compound 
value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

QLQL 

NO QUALIFICATIONS WERE REQUIRED 

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



DATA ASSESSMENT NARRATIVE 

General 
VOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GUMS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8240; the 
National Functional Guidelines for Organic Data Validation, June 1991, and DQO Level III 
requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. 

SDG # MEMO7 

A validation was performed on the Volatile Data from SDG MEM07. The data was evaluated 
based on the following parameters: 

* . Data Completeness 
* . Holding Times 
* . GUMS Tuning 

. Calibration 
* . Blanks 
* . Surrogate Recoveries 
* . Matrix Spike/Matrix Spike Duplicates 
* . Field Duplicates 
* . Internal Standard Performance 
* . Compound Identification 

. Compound Quantitation 

* - All criteria were met for this parameter. 

Continuing Calibrations 

The continuing calibrations were not acceptable for all compound %Ds. Qualifications were 
required. 

oar 



DATA ASSESSMENT NARRATIVE 
VOLATILE ANALYSIS 

PAGE - 2 
Continuing Calibrations, continued 

Specific Findings 

The continuing calibration AB372 contained one (1) compound with a %D greater than 
50% but less than 90%. For the samples and non-compliant compound listed below, the 
positive results are qualified as estimated, J, and the non-detect results are qualified as 
estimated, UJ. 

007GOlLFO4 
007GO3LFO4 
007GO4LFO4 
007GO4UFO4 
007GO6LFO4 
007GO6UFO4 
007G13LFO4 
007G14LFO4 
007G17LFO4 
007HO4LFO4 
OO7H06LFO4 

acetone (75.0%) 

The continuing calibration AQ557 contained one (1) compound with a %D greater than 
25 % but less than 50%. For the samples and non-compliant compound listed below, the 
positive results are qualified as estimated, J. 

007GO6UF04 It-hexanone (33.3 %) 

Compound Quantitation 

Specific Finding 

For the following samples, the E flagged results are replaced with the corresponding 
results from the dilution analyses. All other results from the dilutions are not used in favor 
of the results reported from the original analysis. 

007GO4LFO4 
007HO4LFO4 

System Performance and Overall Assessment 

The data reviewer estimates that less than 5 56 of the data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

u= Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR= Result is rejected and unusable 

D= Result value is based on dilution analysis 

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

u= The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X (10X for wmmon laboratory contaminants) the WF’ 
method blank value. The sample result for the blank contaminant is 
qualified as non detected at the compound value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X (10X for wmmon laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is not 
qualified with any blank qualifiers. 



007GOlLFO4 
007GO3LFO4 
007GO4LFO4 
OQ7GWUFO4 
007GO6LFO4 
007GtXUFO4 
007G13LFO4 
007G14LFO4 
007G 17LFO4 
007HO4LFO4 
007H06LFCj4 

SUMMARY OF DATA QUALIFICATIONS 

RLQL 

acetone +/- J/UJ 

007GO6UFO4 2-hexanone + J 

007GMLFO4 
007HO4LFO4 

All E Flagged +E D 

007GO4LFO4DL 
007HO4LFO4DL 

All except corresponding 
D flagged results 

-I-f- Not Used 

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



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QAfQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

MEM18 
June 27, 1997 
Ens&e/ Allen & Hoshall 
NSA Memphis 
May 2-8, 1997 
19 Aqueous Sample(s) with 0 MS/MSD(s) 
Savannah Laboratories 
National Functional Guidelines for Organic and Inorganic Data, June 
199 1 and February, 1994, respectively 
EPA DQO Level III 
SW846 Third Edition 
Volatiles, Methane, Iron, Manganese 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes w 

analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user in urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form Is or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1s for MSA4SD samples or spreadsheets 
are not annotated. 

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

4127 Plaza 94 South St. Charles, MO 63304 
(314) 936-1332. Fax (314) 936-1335 



SDG# MEM18 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

VOA = SW846 Volatiles 
METI-I = SW846 Methane 

FE= SW846 Iron 
MN= SW846 Manganese 



DATA ASSESSMENT NARRATIVE 

General 
VOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GUMS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8240; the 
National Functional Guidelines for Organic Data Validation, February 1994, and DQO Level 
III requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. 

SDG # MEMlS 

A validation was performed on the Volatile Data from SDG MEM18. The data was evaluated 
based on the following parameters: 

* . Data Completeness 
* . Holding Times 
* . GUMS Tuning 
* . Calibration 

. Blanks 
* . Surrogate Recoveries 
* . Matrix Spike/Matrix Spike Duplicates 
* . Field Duplicates 
* . Internal Standard Performance 
* . Compound Identification 
* . Compound Quantitation 

* - All criteria were met for this parameter. 

Method Blanks 

Qualifications were required due to contamination in one (1) of the method blanks associated 
with the samples in this SDG. The end-user should note that the action levels indicated for the 
blank analysis may not involve the same weights, volumes, dilution factors, or percent 
moisture as associated samples. These factors must be taken into consideration when applying 
the 5X or 10X criteria to field samples. 



DATA ASSESSMENT NARRATIVE 
VOLATILE ANALYSIS 

Method Blanks, continued 
PAGE - 2 

ed Bb& 
IM05 14MB tetrachloroethene 

Cont. Action J-ad 
0.89 pg/L 4.45 pg/L 

007GO5UCO4 
007G08LF04 

tetrachloroethene CRQL 

System Performance and Overall Assessment 

The data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

OUAL@KA’llON CODlFoS, 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

THOD BLANK Q&$LIFICATlON CODES 

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

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

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the blank 
contaminant is not qualified with any blank qualifiers. 



007GOSUC04 
007G08LF04 

SUMMARY OF DATA QUALIFICATIONS 

COMPOUND ID RLQL 

tetrachloroethene + CRQL 

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



DATA ASSESSMENT NARRATIVE 

METHANE 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the Savannah Laboratories’ SOP (AR30:08.11.94); the National Functional Guidelines for 
Organic Data Validation, February 1994; and DQO Level III requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

SDG # MEMlS 

A validation was performed on the Methane Data from SDG MEM18. The data was evaluated 
based on the following parameters: 

* . 
* . 
* . 

. 
* . 
* . 
* . 
* . 
* . 

. 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Initial Calibration 

The initial calibration of 05/19/97 contained a compound with a R2 less than 0.995 but 
greater than 0.990. For the sample and the non-compliant compound listed below, the 
positive results are qualified as estimated, J. 

OOSG08FF04DL Methane (0.992) 



DATA ASSESSMENT NARRATIVE 

METHANE ANALYSIS 

PAGE - 2 

Compound Identification/Quantitation 

One (1) sample required dilution to accurately quantitate target compounds. For the 
following sample, the original analysis is not used in favor of the results reported from the 
dilution analysis. 

005GO8FF04 

System Performance and Overall Assessment 

The data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

ON CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

NJ = Result is considered presumptively present at an estimated concentration 

T-JR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

OD BJANK QUALIFICATION 

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

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

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 

‘HlC33 1 



SUMMARY OF DATA QUALIFICATIONS 

COMPOUND ID =QI.d 

005G08FF04DL Methane + J 

005GO8FF04 ALL +/- Not Used 

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



DATA ASSESSMENT NARRATIVE 
Iron and Manganese 

General 

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

SDG # MEM18 

A validation was performed on the Iron and Manganese Data from SDG MEM 18. The data 
was evaluated based on the following parameters. 

* 
* 
* 

0 Data Completeness 
0 Holding Times 
0 Calibrations 
0 Blanks 
0 Interferences 
0 Matrix Spike Recovery 
0 Matrix Duplicates 
l Field Duplicates 
0 Laboratory Control Samples 
0 Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The calibration blanks exhibited contamination for the following elements. 

Elements 
Iron 
Manganese 

Cone A 
37.5 ug/l 
4.2 q/l 

Samnles affected 
all water samples below 187.5 ug/l 
all water samples below 21 .O ug/l 

The preparation blank exhibited contamination for the following elements. 

Elements Cone 
Iron 6.3gil 

Samples affected 
no impact 



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

“B” qualifier 

All sample results left with a “B” qualifier after all other qualifications, will be 
qualified with a “J” qualifier in place of the “B” per Ensafe’s request. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
All water samples below 187.5 ug/l Fe. + U 
All water samples below 2 1 .O ug/l Mn. 
All “B” results all analytes B J 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

h4EM32 
February 10, 1998 
EnSafe 
NSA Memphis 
November 4-5, 1997 
22 Aqueous Sample(s) with 0 MS/MSD(s) 
Savannah Laboratories 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
EPA DQO Level III 
SW846 Third Edition 
Volatiles, Methane, Iron, Manganese 

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

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

2//3/98 
Date 

4127 Plaza 94 South St. Charles, MO 63304 
(314) 936-1332. Fax (314) 936-1335 



!mG# MEM32 

Samples and Fractions Reviewed 
V 

Sample Identifications Analytical Fractions 

ENSAFE ID h 

OOOTl10497 WATER X ; 

OOOT110597 WATER X ;.-: 
005GOlUFO5 WATER Xi-.:; 

005GO2UFOS WATER X 

VOA = SW846 Volatiles 
MET= Methane 

FE= Iron 
MN= Manganese 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA SW846, Method 8260 with CLP 
deliverables; the National Functional Guidelines for Organic Data Review, February 1994, and 
DQO Level III. All comments made within this report should be considered when examining the 
analytical results. Please refer the specific findings found in each category to the Summary of 
Data Qualifications table. 

SDG # MEM32 

A validation was performed on the Volatile Data from SDG MEM32. The data was evaluated, 
based on the following parameters. 

* . 
* . 
* . 
* . 
* l 

* . 

* . 

* . 

* . 

* . 

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

* - All criteria were met for this parameter 

System Performance and Overall Assessment 

The laboratory did not encounter any large problems. The data as reported did not require 
qualifications. 



GLOSSARY OF DATA QUALIFIERS 

CA’JlION CODFS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D= result value is based on dilution analysis 

OD BJ,wON CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

U= The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

JX ID RL 

No qualifications are required. 

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



DATA ASSESSMENT NARRATIVE 

METHANE 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, calibration results, surrogate and matrix spike recoveries, and GC performance. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the Savannah Laboratories’ SOP; the National Functional Guidelines for Organic Data Review, 
where applicable; and EPA DQO Level III requirements. Please refer the specific findings found 
in each category to the Summary of Data Qualifications table. 

SDG# MEM32 

A validation was performed on the METHANE data from SDG MEM32. The data was evaluated 
based on the following parameters. 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

Data Completeness 
Holding Times 
GUMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicate 
Field Duplicates 
Identification/Quantitation 

* - All criteria were met for this parameter. 

Method Deviations 

The laboratory did not spike the samples, standards and blanks with a surrogate compound. No 
qualifications were required. 

Overall Performance 

The data did not require qualification. 

00-Y 



GLOSSARY OF DATA QUALIFIERS 

CATION CODES 

U 

J 

UJ 

UR 

D 

= Not detected 

= Estimated value 

= Reported Quantitation limit is qualified as estimated 

= Result is rejected and unusable 

= Result value is based on dilution analysis 

u = The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

OD BLBNK OUDON CORES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported.’ 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

LE KD COMPOUND ID ILL QL 

NO QUALIFKATIONS WERE REQUIRED 

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



DATA ASSESSMENT NARRATIVE 
IRON AND MANGANESE 

General 

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

SDG # MEM32 

A validation was performed on the Iron and Manganese Data from SDG MEM32. The data 
was evaluated based on the following parameters. 

* 0 

* 0 

* l 

* 0 

* 0 

* 0 

* 0 

* 0 

* 0 

* 0 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

“B” Qualifier 

All sample results left with a “B” qualifier after all other qualifications, will be 
qualified with a “J” qualifier in place of the “B” per Ensafe’s request. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
All “B” results all analytes B J 

OU9 



ENSAFE VALIDATION S UMMARY REPORT 

Site Name: 
CT0 and Subtask No. : 
Laboratory: 

Sample Delivery Group: 
Matrix: 
DQO Level: 

NSA Mid-South, Millington, Tennessee 
0094-001-04-730-00 
Savannah Laboratory and Environmental Services, Savannah, 
Georgia 
MEM53 
Soil 
III 

Table 1 
SDG MEM53 Sample IDS and Analyses 

Sample ID 

005sGw110 

8260-Volatile Organic Compounds 

X 

03930023 11 X 

039sOa2313 x 

VALIDATION RESULTS 
All samples were received by the laboratory intact and with the proper documentation on June 4 
and 9, 1998. The following section summarizes the data validation results. Tentatively identified 
compounds (TICS) have not been discussed in great detail because most compounds are 
quantitatively uncertain (many TICS are unidentifiable and are reported as unknowns). 

Volatile Organic Compound Fraction 
1. All holding times, GUMS instrument performance check standard, surrogate, continuing 

calibration, internal standard, blank spike/blank spike duplicate, method and trip blank 
results were acceptable. A field duplicate was not collected with this SDG. No problems 
were encountered during review of sample result verification. 

2. Chloroethane was calibrated by linear regression for this SDG. The correlation coefficient 
for chloroethane (0.986) was below the control limit of 0.990. The results for 
chloroethane in sample 005SGBOllO was qualified as unusable “UR” for the nondetect 
result. 

3. Methylene chloride was detected in the LCS and LCSD at concentrations of 1.2 
micrograms per kilogram (pg/kg) and 180 pg/kg, respectively. Methylene chloride was 
qualified as nondetect in samples OOSSGBOllO and 039SOO2313 due to the detection of a 
compound that was not spiked into the standards. 

SDG MEM53 page 1 



ENSAFE VALIDATION S UMMARY REPORT 

Site Name: 
CT0 and Subtask No. : 
Laboratory : 

Sample Delivery Group: 
Matrix: 
DQO Level: 

NSA Mid-South, Millington, Tennessee 
009440 1-04-730-00 
Savannah Laboratory and Environmental Services, Savannah, 
Georgia 
MEM54 
Water 
III 

Table 1 
SDG MEM54 Sample IDS and Analyses 

Sample ID 8260-Volatile Organic Compounds 

005GGBO112 X 

005GGB0147 X 

005GGBO212 x 
005GGB0248 X 

OOSGGBO3 12 X 

005GGB0347 X 

OWGGBO412 X 

005GGBO447 X 

005GGBO5 12 X 

005GGB0547 X 

005HGBO44’7 X 

775GOOO144 X 

775Gooo116 x 

VALIDATION R.ESULTS 
All samples were received by the laboratory intact and with the proper documentation on June 4, 
6, and 9, 1998. The following section summarizes the data validation results. Tentatively 
identified compounds (TICS) have not been discussed in great detail because most compounds are 
quantitatively uncertain (many TICS are unidentifiable and are reported as unknowns). 

Volatile Organic Compound Fraction 
1. All holding times, GUMS instrument performance check standard, surrogate, continuing 

calibration, internal standard, blank spike/blank spike duplicate, method blank, and field 
duplicate results were acceptable. No problems were encountered during review of sample 
result verification. 

SDG MEM54 page 1 



2. Bromomethane was calibrated by linear regression for this SDG. The correlation 
coeffkient for bromomethane (0.986) was below the control limit of 0.990. The results 
for bromomethane in samples 005GGB0112,005GGB0147,005GGB0212,005GGB0412, 
005GGBO447, 005HGBO447, 005GGB0512, 005GGB0547, 775GOOO116, and 
775GOOOl44 were qualified as unusable YJR” for their nondetect results. 

3. Methylene chloride was detected in the LCS at a concentration of 3.1 micrograms per liter. 
Methylene chloride was qualified as nondetect in samples 005GGB0248, 005GGB0312, 
and 005GGB0347 due to the detection of a compound that was not spiked into the 
standard. 

SDG MEM54 page 2 



ENSAFE VALIDATION S UMMARY REPORT 

Site Name: 
CT0 and Subtask No.: 
Laboratory: 

Sample Delivery Group: 
Matrix: 
DQO Level: 

NSA Mid-South, Millington, Tennessee 
0094-001-04-730-00 
Savannah Laboratory and Environmental Services, Savannah, 
Georgia 
MEM59 
Water 
IlI 

Table 1 
SDG MEMS9 Sample IDS and Analyses 

Sample ID 8260-Volatile Organic Compounds 

007GQ4LFSA X 

007GWUF5A 

OWGfOLF5A 

007Gl ILFSA 

007G15LF5A 

007G15UF5A 

007G27LFSA 

007G28LF5A 

007G29LF5A 

007G30LF5A 

007HlSWFSA 

OOSGO8LF5A 

005H08LF50 

007G20LF5A 

OMG24MFSA 

007G25MF5A 

omG26MF5A 

N12GO2LF5A 

X 

x 

X 

X 

X 

X 

X 

x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

VALIDATION RESULTS 
All samples were received by the laboratory intact and with the proper documentation on August 
20 and 22, 1998. The following section summarizes the data validation results. Tentatively 

SDG MEM59 page 1 



Volatile Organic Compound Fraction 
1. All holding times, GC/MS instrument performance check standard, surrogate, initial 

calibration, internal standard, blank spike/blank spike duplicate, method and trip blank 
results were acceptable. No problems were encountered during review of sample result 
verification. 

2. Table 2 illustrates compounds whose continuing calibration %D exceeded the control limits 

of < 15%. 

Note: 

Table 2 
Continuing Calibration Outliers 

Analyte %D Qualifiers 

Chloromethane 40.0 J (+)/UJ (ND) 

Cbloroetbane 40.0 J (+)/UJ (ND) 

1 ,I , 1-Trichloroetbane 36.0 J (+)/UJ (ND) 

Carbon Tetrachloride 40.0 J (+)/UJ (ND) 

1,2-Dichloroethane 28.0 J ( -t- f/UJ (ND) 

Bromodichlorometbane 28.0 J (+)/UJ (ND) 

Tetracftloroethene 28.0 J (+)/UJ (ND) 

Dibromocbloromethane 28.0 J (+)/UJ (ND) 

Bromoform 28.0 J f+)/UJ (ND) 

tram-l, 1-Dichloropropene 28.0 J (+)/UJ (ND) 

J (+)/UJ (ND) = Positive results were qualified as estimated “J” and nondetect results were also qualified 
as estimated “UJ.” 

The compounds listed in Table 2 were qualified as indicated in samples 007GO4LF5ADL, 
007G15UF5ADL, 007G28LF5A, and 007H15UF5A. 

3. Samples 005GO8LF5A and 005H08LF50 and 007G15UF5A and 007H15UF5A were 
analyzed as field duplicates. The RPD of 2-butanone (200 W) in samples 005GO8LF5A and 
005HOSLF50 exceeded the control limits of < 30%. 2-Butanone was qualified as 
estimated “J” for a detected result and “UJ” for a nondetect result due to poor precision. 

identified compounds (TICS) have not been discussed in great detail because most compounds are 
quantitatively uncertain (many TICS are unidentifiable and are reported as unknowns). 

SDG MEM59 page 2 



Attachment B 

Analytical Data Tables 



Loess Groundwater Data 



Initial Sampling Event Errata 

During the initial sampling event (March 22 and March 29, 1995), groundwater samples were 

collected from the RF1 monitoring wells and one existing UST well FFMW-5 and analyzed for 

FSA, as described previously in Section 4. Five of the 1992 UST investigation shallow 

monitoring wells (FFMW-4, FFMW-5, FFMW-6, FFMW-8, and FFMW-9) were then sampled 

on April 17, 1995, for metals, SVOCs, VOCs, and TPH to provide additional loess groundwater 

data. Monitoring wells and the analyses performed during the initial March and April sampling 

event are provided in Table F. 1. 

As shown in the table original sample IDS have been corrected due to sample identification errors 

made during the initial groundwater sampling event in March and April 1995. Well FFMW-5, 

adjacent to 05MWO4UF, was sampled in March 1995 (mislabeled OSGMWOSLS) and again in 

April 1995 (mislabeled OSMWOSLS). To distinguish between wells sampled in March and April 

of 1995, “OA” and “OB” have been respectively added to the last two digits of the corrected 

sample IDS to the attached analytical data. Sample identification numbers for the 1992 UST 

investigation monitoring wells have been corrected to distinguish from similarly numbered RF1 

wells by inserting an FF in place of the MW. During the April 1995 sampling round, a 

groundwater sample collected from UST well FFMW-4 was mislabeled as OSGMWO4LS - it has 

been corrected to 05GFFO40B. The groundwater sample collected March 1995 from RFI well 

05MWO6S was identified as OSGMWO6L.S while the groundwater sample collected from the UST 

investigation well FFMW-6 in April 1995 was given the same name. The former groundwater 

sample ID has been corrected to 05GFFO60A and the latter to 05GFF060B. These samples can 

be distinguished by the sample date on the original field notes and sampling forms. Table F. 1 

summarizes the original and corrected sample identifications and the analytical suite run for each 

sampling event. 



Table F.l 
Loess and FIuvial Deposits Groundwater Sample Identifications 

Initial Sampling Event (March and April, 1995) 

Original RFI 1992 UST 
Sample ID Investigation 

Corrected 
Sample ID Groundwater H M 0 P SV V TPH 

OSGMWO4LS FFMW-04 OSGPFO40B Sb X x x 

.x: :... . . . ,.. .: . ;.. . . . . . . . . 

OSGMWOSLS FFMw-05 05GFFO50B Sb X x x x 
., .: I:... 

OSGMW06LS FFMW-06 05GFF06OB Sb X x x x 

OSGMWOILS FFMW-OS 05GFFO80B Sb X x x x 
: . . . . . 3 . . ; :. .: i ‘.‘.L” :y>: .:>:::::, %:‘: . . . . . . : .:.‘.‘.: : : : ., .,... ,,: . . . . . . . :v..: : ..,.,.,..,,. :,.,: j,y: :::,p;.: ,:j i: ., :,,; .. .. ..: :.. ,.:... .::.....j:..:-: :.., ; :,.T>, ,( ,:: :: :: ; .. 

~,G&gqfQtj& 
i-‘:.:..“~~~~~,;~...:....;:.lo~~~~: y”;““:‘: ~ib’i.~iI’I’I.:‘~~:.‘.i.::‘.“:‘::-.:.. $: .:,y :,..:.: 

1 
,,,.,.,..:.,,:.:....,. :.:j:.,: : 

05GMWOlUF NA OSGMWOlUF UFa X xxx x x 

OSGMWOJUF NA 05GMWO3UF uFa X xxx x x 
w 

OSGMWO4AUF NA OSGMWO4AU UFa X xxx xx 

F 

OSGMWOSLF NA OSGMWOSLF LFa X xxx x x 

Notes: 
NA - 
UF - 
LF - 
s - 
a 
b - - 

H - 
M - 
0 - 
P - 
sv - 
v - 
TPH - 
x - 

Not applicable 
Upper fluvial deposits groundwater 
Lower fluvial deposits groundwater 
Loess groundwater 
Sample collected 3/95 (last two digits of corrected sample ID designated with “OA”) 
Sample collected 4/95 (last two digits of corrected sample ID designated with “OB”) 
Chlorinated herbicides 
Metals 
Organophosphorus pesticides 
Chlorinated pesticides/PCBs 
svocs 
vocs 
Total Petroleum Hydrocarbons 
Samples were analyzed using the method indicated in Table 4.1 in Section 4. 



lATALCP3 NSA Mid-South, Assembly A - SWMU 5 Page: 1 

11/05/98 Initial Sampling Event Time: lo:32 

Loess Groundwater 

U’X9-IETAL !jM'LE ID -------a 005-G-FFO4-08 005~G-FF05-OA 005-G-FFO5-06 005-G-FF06-08 005-C-FFO8-06 005-G-FF09-08 
aIGIRM IO -----> 005GMY04LS 005GWO5LS 005GHu05Ls 005GHUObLS 005GMU08LS 005GMUO9LS 
LAB SAH’LE ID ---> 1-122125s 2-1209498 1-122126s 1-122127s 1-122128s l-1221295 
ID FROW REWRT --, 005GW04LS 005GHUO5Ls 005GMU05l.s 005GMUO6LS 005GWO8LS 005GMu09Ls 
SAH’LE DATE -----? 04/17/95 03/29/95 04/17/95 04/17/95 04/17/95 04/17/95 
MATRIX ----------> #+ter Uater Ueter Ueter Uater Uater 
,#,,T.J ---------em, "G/L UG/L UG/L UC/L UG/L UC/L 

CAS f Parameter 1376 VAL 1354 VAL 1376 VAL 1376 VAL 1376 VAL 1376 VAL 

7440-36-O Antimony 64.8 

7440-38-2 Arsenic 11.2 8.5 J 14.2 8.6 J 159. 2.7 J 

7440-39-3 Bariun 441. 417. 1400. 138. J 564. 407. 

7440-41-7 Eerylliun 2.1 J 1.5 J 3.7 J 1.4 J 

7440-43-9 Cadmiun 7.9 J 7.7 J 8.3 J 8.5 J 

7440-47-3 Chromic 31. 26.5 45.4 

7440-48-4 Cobalt 11.7 J 8.3 J 21.3 J 3.9 J 7.8 J 4.2 J 

7440-50-8 Copper 46.7 37.4 71.5 

7439-92-l Lead 17.3 22.6 2. J 4.5 4.6 

7439-97-6 Mercury 0.63 0.23 

7440-02-o nickel 39.8 J 26.6 J 69.5 56.4 27.8 J 

7782-49-2 Seleniw 

7440-22-4 Silver 

7440-28-O Thallim 

7440-62-2 Vanadiun 43.2 J 37.2 J 74.4 4.8 J 

7440-66-6 Zinc 132. 157. 233. 26.7 61.5 

7440-31-5 Tin 

d 
.- 

c-2 
-j ,, 

z 
+ 

,l 

l ** Validation Complete *** 



OATALCP3 

;1/05/98 

NSA Mid-South, Assembly A - SWMU 5 
Initial Sampling Event 

Loess Groundwater 

Page: 2 

Time: lo:32 

SAlQLE ID -------> 005-G-HU03-OA 005-G-M/06-OA 005-G-HUO?'-OA 
ORIGIRAI. ID -----, 005GHU03LS 005GWO6LS 005GIIUO7LS 
LAB SARLE ID ---> 4-120616s 4-120617s 2-120951s 
ID FlMl REKIRT --> 005GMu03Ls 005GHU06LS 005GMu07Ls 
SAWLE DATE C----B 03/24/95 03/24/95 03/29/95 
MTR,X ------v-w-, Uater Uater Water 
aITs --------a--, UG/L UG/L UG/L 

CAS # 'ammeter 1353 VAL 1353 VAL 1354 VAL 

7440-36-o ,ntimony 

7440-38-2 .rsenic 

7440-39-3 ariun 

7440-41-7 erylliun 

7440-43-9 admim 

7440-47-3 hromim 

7440-48-4 obalt 

7440-50-8 ww- 
7439-92-l ead 

7439-97-6 lercury 

7440-02-o ickel 

7782-49-2 :eleniun 

7440-22-4 ,ilver 

7440-28-o hallim 

7440-62-2 'anadiun 

7440-66-6 :inc 

7440-31-5 in 

8.8 J 

394. 

6.1 

19.4 

7.4 J 

26.9 

13.4 J 

37.5 .I 

29.3 J 102. 4.5 J 

130. 551. 53.7 

a 

8.3 

714. 

2.8 

18.1 

59.9 

37.2 

89.6 

56.4 

94.2 

2.6 J 

256. 

*** Validativrl ,'omplete l ** 



I 



r 

CAS # 

57-12-5 

WLE ID -------> 

GGIGIGM ID -----a 
LAB SNR’LE ID ---> 
ID FRW REPORT --a 
SAIR’LE DATE -----, 
DATE ERTRACTED --> 
DATE ARALYZED ---> 
MTR,,( --m--w----, 
““ITS -----------> 

l- 

ammeter 

yanide (CN) 

NSA Mid-South, Assembly A - SWMU 5 
Initial Sampling Event 

Loess Groundwater 

Page: 4 

Time: lo:32 

305-G-MU06-OA 
305GHUObLS 
120609 
305GWO6LS 
33124195 
33/31/95 
34/03/95 
dater 

W/L 

1353 VAL 

005-G-MUO7-OA 
005GMUO7LS 
120940 
OOSGWOTLS 
03/29/95 
04/06/95 
Lx/IO/95 
Ueter 

W/L 

1354 VAL 

*** Validation ,omplete *** 



IATALCP3 NSA Mid-South, Assembly A - SWMU 5 Page: 5 

11,05/98 Initial Sampling Event Time: lo:32 

Loess Groundwater 

su846-RERB SAWLE ID -------a 005-C-FF05-OA 005-G-HU03-OA 005-G-MUO6-OA 005-G-MlJ07-OA 
DRIGlRM ID -----a 005GMU05LS 005GMUO3LS 005GMu06Ls 005Gmw07Ls 
LAB SAIW’LE ID ---> 120942 120608 120609 120940 
ID FRUI REl’tBT --a 005GW05LS 005GWO3LS 005GMUO6LS 005GMUO7LS 
SAM’LE DATE -----+ 03,29/95 03/24,95 03,24,95 03,29,95 
DATE EXTRACTED --> 04/21/95 04,13,95 04/13/95 04,21,95 
DATE ARALY= ---> 04/22/95 w/13/95 04,13,95 04/22,95 
MATRIX ----------a Uster Uater Uater Uater 
WITS ------..--m-> "g/L W/L ug/L ug/L 

CAS # Parameter 1354 VAL 1353 VAL 1353 VAL 1354 VAL 

94-82-6 2,4-OB 

88-85-7 Dinoseb 

93-76-5 2,4,5-T 

93-72-l 2,4,5-TP (Silvex) 

75-99-O Dalapon 

1918-00-9 Oicamba 

120-36-5 Oichlorprop 

94-74-6 HCPA 

93-65-2 MCPP 

94-75-7 2,4-Q 

.- 

--- 

7 

I.3 
.~ 

Zh *** Validation Complete *** 



)ATALCP3 

11/05/98 

NSA Mid-South, Assembly A - SWMU 5 
Initial-Sampling-Event 

Loess Groundwater 

w846-CP P 

3 
.*. 

.J 

L* 

2 

CAS # 

86-50-o rinphos methyl 

35400-43-2 Jlprofos (Bolstar) 

2921-88-2 i(oropyrifos 

56-72-4 nmlaphos 

8065-48-3 meton,O 

333-41-5 iazinon 

62-73-7 ichlorvos 

298-04-4 isutfoton 

13194-48-4 thoprop 

115-90-2 msulfothion 

55-38-9 mthion 

150-50-5 trphos 

7786-34-7 winphos, Alpha 

300-76-S sled 

298-00-o ethyl parathion 

298-02-2 iorate 

299-84-3 mnei 

22248-79-9 tirophos (Tetrechlorovinphos) 

34643-46-4 akuthion 

327-98-O richloronate 

126-75-O emet0n.S 

SAlPlE ID -------> 
ORIGIRM IO -----, 
LAB SlllPLE ID ---a 
ID FRCRI REPORT --+ 
SA)IPLE DAYE -----> 
DATE ERYRACTED --> 
DATE AWALYZED ---> 
m,R,)( -----v-e--, 
w*T* -----------, 

l- 

sramter 

- 

305-G-FFOS-OA 
~05GMu05Ls 
120942 
305GwO5LS 
U/29/95 
34/11/95 
)4/13/95 
dater 

JM. 

1354 VAL 

4.3 

DOS-G-HU03-OA 
005GMUG3LS 
120608 
005GHU03LS 
03/24/95 
04/10/95 
04/12/95 
Yeter 
W/L 

1353 VAL 

2.8 J 

IOS-G-MU06-OA 
105GMIJO6LS 
I20609 
105GMUO6LS 
13/24/95 
14/10/95 
34/12/95 
dater 

Jg/L 

1353 VAL 

3. J 

DOS-G-MU07-OA 
DOSGHW07LS 
120940 
DO5GMuo7LS 
D3/29/95 
04/11/95 
04/13/95 
Uater 
ug/L 

1354 VAL 

Page: 6 

Time: lo:32 

*** Validation complete *** 



jATALCP3 

11/05/98 

NSA Mid-South, Assembly A - SWMU 5 
Initial Sampling Event 

Loess Groundwater 

Page: 7 

Time: lo:32 1 
w846-PEST WLE ID -------> 

ORlGlRAl. ID -----> 
LAB SAWLE ID ---> 
ID FROW REPOllT --> 
WlE DATE -----a 
DATE EXTRACTED --, 
DATE AUALYZED ---> 
MT&lx ---.,------, 
w,is -----------, 

CAS # Parameter 

319-84-6 alpha-GHC 

319-85-7 beta-GHC 

319-86-8 delta-BHC 

58-89-9 ganm-BHC (Lindane) 

76-44-8 Heptachlor 

309-00-2 Aldrin 

1024-57-3 Heptachlor epoxide 

959-98-8 Endosulfan I 

60-57-l Dieldrin 

R-55-9 4,41-DDE 

72-20-8 Endrin 

33213-65-9 Endosulfan fl 

72-54-8 4,4'-DDD 

1031-07-8 Endosulfan sulfate 

50-29-3 4,4'-DDT 

72-43-S Wethoxychlor 

53494-70-S Endrin ketone 

7421-93-4 Endrin aldehyde 

5103-71-9 alpha-Chlordane 

5103-74-2 gamma-Chlordane 

8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 

11104-28-2 Aroclor-1221 

53469-21-9 Aroclor-1242 

t2672-29-6 Aroclor-1248 

11097-69-l Aroclor-1254 

11096-82-5 Aroclor-1260 

11141-16-5 Aroclor-1232 

12789-03-6 Technical Chlordane 

005-G-FFOS-OA 
005GW05LS 
120949 
005GHu05Ls 
03/29/95 
04/03/95 
04/19/95 
Uater 
UGA 

1354 VAL 

NR 

DOS-G-MU03-OA 
DOSGMU03LS 
120616 
DOSGMUO3LS 
D3/24/95 
03/30/95 
04/09/95 
Uater 
UG/L 

1353 VAL 

NR 

OOS-G-MU06-OA 
OOSGMUO6LS 
120617 
OOSGWO6LS 
03/24/95 
03/30/95 
04/w/95 
Water 
UG/L 

1353 VAL 

NR 

*** Validation Complete *** 

OOS-G-HUW-OA 
OOSGHU07LS 
120951 
005GNU07LS 
03/29/95 
04/03/95 
04/19/95 
Uater 
UGfL 

1354 VAL 

NR 



3ATALCP3 

II/OS/98 

suB46-SYM WLE ID -------> 
DRIGIRM ID -----B 

& 

LAB SAWLE ID ---* 
ID FRDM REPDRT --* 

CY SAW’LE DATE -----B 

(j. 
DATE ERTRACTED --> 
DATE ARMYZED ---a 

Iv mTR,X --mm------> 
4b. ~~,aJ -----------, 

CAS # Parameter 

108-95-2 Phenol 

111-44-4 bis(2-Chloroethyl)ether 

95-57-8 2-Chlorophenol 

541-73-l 1,3-Dichlorobenzene 

106-46-7 1,4-Dichlorobenzene 

95-50-I 1,2-Dichlorobenzene 

95-48-7 2-Methylphenol (o-Cresol) 

108-60-I 2,2'-oxybis(l-Chloropropane) 

106-44-5 4-Methylphenol (p-Cresol) 

621-64-7 N-Nitroso-di-n-propylarnine 

67-72-l Hexachloroethane 

98-95-3 Nitrobenzene 

78-59-l Isophorone 

88-75-5 2-Nitrophenol 

105-67-9 2,4-Dimethylphenol 

120-83-2 2,4-Dichlorophenol 

120-82-l 1,2,4-Trichlorobenzene 

91-20-3 Naphthalene 

106-47-a 4Xhloroaniline 

87-68-3 Hexachlorokrtadiene 

111-91-1 bis(2-Chloroethoxy)methane 

59-50-7 4-Chloro-3-methylphenol 

91-57-6 2-Wethylnaphthalene 

77-47-4 Hexachlorocyclopentadiene 

88-06-2 2,4,6-Trichlorophenol 

95-95-4 2,4,5-TrichlorophenoI 

91-58-7 2-Chloronaphthalene 

88-74-4 2-Nitroeniline 

131-11-3 Dimethylphthalate 

208-96-8 Acenaphthylene 

606-20-2 2,6-Dinitrotoluene 

99-09-2 3-Nitroaniline 

83-32-9 Acenaphthene 

51-28-5 2,4-Dinitrophenol 

100-02-7 4-NitrophenoL 

132-64- '~benmfuran 

E _ 

NSA Mid-South, Assembly A - SWMU 5 
Initial Sampling Event 

Loess Groundwater 

Page: 8 

Time: IO:32 

005-G-FFOS-OA 
005GMUO5LS 
120949 
005Gw05Ls 
03/29/95 
04/05/95 
D4/27/95 
Uater 
W/L 

1354 VAL 

7. J 

DOS-G-FFOS-OB 
005GMW05LS 
122126 
005GMUOSLS 
04/17/95 
04/24/95 
05/05/95 
Uater 
UG/L 

1376 VAL 

6. J 

005-G-FF06-08 
005GW/O6LS 
122127 
005GHUO6LS 
04/17/95 
04/24/95 
05/05/95 
Water 
UC/L 

1376 VAL 

005-G-FF08-OB 
OOSGnuOBLS 
122128 
005GMUO8LS 
04/17/95 
04/24/95 
05/05/95 
Yater 
UG/L 

1376 VAL 

98. J 

120. J 

100. J 

3. J 

005-G-fF09-OB 
005GMU09LS 
122129 
005GBUOPLS 
04/17/95 
04/24/95 
05/05/95 
Uater 
UC/L 

1376 VAL 

OOS-G-HU03-OA 
005GMU03LS 
120616 
005GMU03LS 
03/24/95 
03/31/95 
04/13/95 
Uater 
UG/L 

1353 VAL 

*** Validation Lomplete *** 



)ATALCP3 

II/O5198 

NSA Mid-South, Assembly A - SWMU 5 Page: 9 

Initial Sampling Event Time: IO:32 

Loess Groundwater 

su646-m SAH’LE ID -------> 005-G-FF05-OA 005-G-FF05-OB 005~G-FF06-OB OOS-G-FF08-OB OOS-G-FF09-OB 005-G-HU03-OA 
DRIGIRAL ID -----> 005Gw05LS 005GMU05LS OOSGMUO6LS 005GHUO8LS 005GHU09LS 005GMUO3Ls 
IA8 SlllPLE ID ---> 120949 122126 122127 122128 122129 120616 

ID FRM REFQRT --a 005Gw05Ls 005Gw05Ls 005GWO6LS 005GMUOBLS OOSGHUO9LS 005GMUO3LS 
WR’LE DATE -----> 03/29/95 04/17/95 04/17/95 04/17/95 04/17/95 03124195 
DATE EXTRACTED --, 04105195 04124195 04124195 04124195 04124195 03/31/95 
DATE AMLW!ED ---a W/27/95 05/05/95 05/05/95 05/05/95 05/05/95 04113195 
MTRIX ----------a Uater Uater Uater Uater Water Uater 
u(,TS -----------> UG/L UG/L UGIL UC/L UG/L UC/l 

CAS # Parameter 1354 VAL 1376 VAL 1376 VAL 1376 VAL 1376 VAL 1353 VAL 

121-14-2 2,4-Dinitrotoluene 

84-66-2 Diethylphthalate 

7005-72-3 4-ChlorophenylphenyL ether 

86-73-7 Fluorene 

100-01-6 4-Nitroaniline 

534-52-l 2-Methyl-4,6-Dinitrophenol 

86-30-6 N-Nitrosodiphenylamine 

101-55-3 4-Bromophenyl-phenylether 

118-74-I HexachLorobenzene 

87-86-5 Pentachlorophenol 

85-01-a Phenanthrene 

120-12-7 Anthracene 

86-74-8 Carbazole 

84-74-2 Di-n-butylphthalate 

206-44-o Fluoranthene 

129-00-o Pyrene 

85-68-7 Butylbenzylphthalate 

91-94-I 3,31-Dichlorobenzidine 

56-55-3 Benzo(a)anthracene 

218-01-9 Chrysene 

117-81-7 bis(2-EthylhexyOphthaLate (BEtiP) 

117-84-o Di-n-octylphthalate 

205-99-2 Benzo(b)fluoranthene 

207-08-9 Benzo(k)fluoranthene 

50-32-a Benzo(a)pyrene 

,193-39-5 Indeno(l,2,3-cdjpyrene 

53-70-3 Dibenz(a,h)anthracene 

191-24-2 Benzo(g,h,i)perylene 

999900-32-2 3-Methylphenol/4-Methylphenol 

122-39-4 Diphenylamine 

NR NR NR NR NR NR 

RR NR NR NR NR NR 

*** Vali .dation ComDlete *** 



DATALCP3 

11/05/98 

sw846-SVM SAlQLE 10 -------> 
ORIGINAL ID -----a 

z 

UR !iM’LE ID ---a 
ID FRU4 REPCW --a 

72 
SM’LE DATE -----a 
DATE EXTRACTED --a 

iA DATE ANALYZED ---D 

4v 
wfR,)( --m----m--> 

A 
WITS -----------> 

CAS # Parameter 

108-95-2 Phenol 

111-44-4 bis(2-Chloroethyl)ether 

95-57-8 2-Chlorophenol 

541-73-1 1,3-DichLorobenzene 

106-46-7 1,4-Dichlorobenzene 

95-50-l 1,2-Dichlorobenzene 

95-48-7 2-Methylphenol (o-Cresol) 

108-60-l 2,2'-oxybis(l-Chloropropane) 

106-44-5 4-Methylphenol (p-Cresol) 

621-64-7 N-Nitroso-di-n-propylamine 

67-72-l Hexachloroethane 

98-95-3 Nitrobenzene 

78-59-l lsophorone 

88-75-S 2-Nitrophenol 

105-67-9 2,4-Dimethylphenol 

120-83-2 2,4-Dichlorophenol 

120-82-l 1,2,4-Trichlorobenzene 

91-20-3 Naphthalene 

106-47-a 4-Chloroaniline 

87-68-3 Hexachlorobutadiene 

111-91-1 bis(2-Chloroethoxy)methane 

59-50-7 4-Chloro-3-methylphenot 

91-57-6 2-Methylnaphthalene 

77-47-4 Hexachlorocyclopentadiene 

88-06-2 2,4,6-Trichlorophenot 

95-95-4 2,4,5-Trichlorophenol 

91-58-7 2-Chloronaphthalene 

8.8-74-4 2-Nitroaniline 

131-11-3 Dimethylphthalate 

208-96-a Acenaphthylene 

606-20-2 2,6-Dinitrotoluene 

99-09-2 3-Nitroaniline 

83-32-9 Acenaphthene 

51-28-5 2,4-Dinitrophenol 

100-02-7 4-Nitrophenol 

l32-64-p *ibermfuran 

--.A- 

005-C-MU06-OA 
ODSGMWO6LS 
120617 
005GMWO6LS 
03/24/95 
03/31/95 
&s/13/95 
Ueter 
UG/L 

NSA Mid-South, Assembly A - SWMU 5 
Initial Sampling Event 

Loess Groundwater 

005-G-MWO7-OA 
005GMWO7LS 
120951 
005GHWO7LS 
03/29/95 
04/05/95 
04/28/95 
Water 
uw 

1353 VAL 1354 VAL 

I 

., 

Page: IO 

Time: IO:32 -I 

*** Validation comDlete *** 



?’ 

IATALCP3 

1 l/05/98 

NSA Mid-South, Assembly A - SWMU 5 Page: 11 

Initial Sampling Event Time: IO:32 

Loess Groundwater 

SAMPLE ID - ------> OOS-G-M/06-OA OOS-G-MW07-OA 
ORIGINAL ID -----> OOSGMWO6LS 005Gl4WO7Ls 
LAB SlYPLE ID ---> 120617 120951 
ID FROH XEPOXT --, 005GMWO6LS 005GMU07LS 
SAM’LE DATE C----B 03/24/95 03/29/95 
DATE EXTRACTED --> 03/31/95 04/05/95 
DATE AMMYZE8 ---> 04/13/95 04/28/95 
MATRIX ----------> Water Uater 
““ITS -----a-----, “G/L UC/L 

CAS II Parameter 1353 VAL 1354 VAL 

121-14-2 2,4-Dinitrotoluene 

84-66-2 Diethylphthalate 

7005-72-3 4-Chlorophenylphenyl ether 

86-73-7 Fluorene 

100-01-6 4-Nitroaniline 
534-52-l 2-Methyl-4,6-Dinitrophenol 

86-30-6 N-Nitrosodiphenylamine 
101-55-3 4-Bromophenyl-phenylether 

118-74-I Hexachlorobenzene 

87-86-5 PentachLorophenol 
85-01-a Phenanthrene 

120-12-7 Anthracene 

86-74-8 Carbazole 

84-74-2 Di-n-butylphthalate 

206-44-o Fluoranthene 

129-00-o Pyrene 

85-68-7 Butylbenzylphthalate 

91-94-1 3,3@-Dichlorobenzidine 

56-55-3 Benzo(a)anthracene 

218-01-9 Chrysene 
117-81-7 bis(2-EthylhexylIphthalate (BEHP) 
117-84-O Di-n-octylphthalate 

205-99-2 Benzo(b)fluoranthene 

207-08-9 Benzo(k)fluoranthene 

50-32-a Benzo(a)pyrene 

193-39-S Indeno(l,2,3-cdlpyrene 

53-70-3 Dibenz(a,h)anthracene 

191-24-2 Benzo(g,h,i)perylene 
599900-32-2 3-Hethylphenol/4-Methylphenol 

122-39-4 Diphenytamine 

NR NR 

NR NR 

*** Validation Complete *** 



IATALCP3 

11/05/98 

su846-KM !&W'l.E ID -------> 
ORIGIRAL ID -----, 

& 

LAB RAN’LE ID ---> 
ID FROW REPORT --> 

c7, 
UlPLE DATE -----a 
DATE ARALYZED ---> 

I& mTRI)( -----m-w--> 
iu WITS -----------, 

U' 
- CAS # Parameter 

74-87-3 Chloromethane 

74-83-9 Bromomethane 

75-01-4 Vinyl chloride 

75-00-3 Chloroethane 

75-09-2 Methylene chloride 

67-64-l Acetone 

75-15-o Carbon disulfide 

75-35-4 l,l-Dichloroethene 

75-34-3 l,l-Dichloroethane 

540-59-o 1,2-Dichloroethene (total) 

67-66-3 Chloroform 

107-06-2 1,2-Dichloroethane 

78-93-3 2-Butanone (MEK) 

71-55-6 l,l,l-Trichloroethane 

56-23-5 Carbon tetrachloride 

75-27-4 Bromodichloromethane 

78-87-5 1.2~Dichloropropane 

10061-01-5 cis-1,3-Dichloropropne 

79-01-6 Trichloroethene 

124-48-I Dibromochloromethane 

79-00-5 1,1,2-Trichloroethane 

71-43-2 Benzene 

10061-02-6 trans-1,3-Dichloropropene 

75-25-2 Bromoform 

108-10-l 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 

127-18-4 Tetrachloroethene 

79-34-5 1,1,2,2-Tetrachloroethane 

108-88-3 Totuene 

108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 

100-42-5 Styrene 

1330-20-7 Xylene (Total) 
110-75-8 2-Chloroethylvinylether 

95-50-l 1,2-Dichlorobenzene 

541-73-I 1,3-Dichlorobenzene 

- ',4+ichlorobenzene 

NSA Mid-South, Assembly A - SWMU 5 
Initial Sampling-Event 

Loess Groundwater 

Page: 12 

Time: IO:32 

D05-G-FF04-06 
305GMUO4LS 
122125 
005GHlJ04Ls 
D4/17/95 
D4/28/95 
Uater 
IIG/L 

1376 VAL 

NR 

NR 

NR 

NR 

005-G-FF05-OA 
005GUU05LS 
120949 
005GHUO5LS 
03/29/95 
04/07/95 
Uater 
UG/L 

1354 VAL 

38. J 

8. J 

1. J 

NR 

NR 

NR 

NR a 

1 ’ 

305-G-FF05-OB 
105GWO5LS 
122126 
305GMUO5LS 
34/17/95 
35/01/95 
dater 
JG/L 

1376 VAL 

8. J 

2. J 

2. J 

.NR 

NR 

NR 
NR 

)05-G-FFO6-06 
t05GMUObLS 
122127 
105GHW06LS 
)4/17/95 
)4/28/95 
llater 
JG/L 

1376 VAL 

NR 

NR 

NR 

NR 

105-G-FF08-OB 
105GMUO8LS 
122128 
)05GHU08LS 
34/17/95 
35/01/95 
Jater 
JG/L 

1376 VAL 

31. J 

3900. 

30. J 

NR 

NR 

NR 

NR 

DOS-G-FFOP-OE 
005GWO9LS 
122129 
005GMUO9LS 
04/17/95 
04/28/95 
Uater 
UG/L 

1376 VAL 

5. J 

NR 

NR 

NR 

NR 

*** Validatiurl ,'omplete *** 



DATALCP3 NSA Mid-South, Assembly A - SWMU 5 Page: 13 

11/05/98 Initial Sampling Event Time: IO:32 

Loess Groundwater 

suIu6-VM SARLE ID -------> 005-G-FFO4-OB 005-G-FF05-OA 005.G-FF05-OB 005-G-FF06-08 005-G-FF08-OB 005-G-FF09-08 
ORIGINAL ID -----> 005GWO4LS 005GMU05LS 005GMU05Ls 005GRU06LS 005GWW08LS 005GMUOPLS 
LAB SAlPLE ID ---a 122125 120949 122126 122127 122128 122129 
ID FRCH REKIRT --> 005GMUO4LS 005GWO5LS 005Guu05Ls 005GMUO6Ls 005GMUOBLS 005GMUO9LS 
WR’LE DATE -----P 04/17/95 03/29/95 04/17/95 04/17/95 04/17/95 04/17/95 
DATE ARALYZEO ---> 04/28/95 04/07/95 05/01/95 04/28/95 05/01/95 04/28/95 
MATRIX ----------a Yattr Uater Uater Uater Water Water 
,#ITS ---v----e--, "G/L UGfL UGfL UGfL UGfL UC/L 

CAS # Parameter 1376 VAL 1354 VAL 1376 VAL 1376 VAL 1376 VAL 1376 VAL 

75-69-4 Trichlorofluorcmethane NR NR NR NR NR NR 

108-05-4 Vinyl acetate NR NR MR NR NR NR 

108-38-3 m-Xylene NR NR NR MR NR NR 

95-47-6 o-Xylene NR NR NR NR NR NR 

106-42-3 p-Xylene NR NR NR NR NR NR 

- 

--' 

i 

" 

l ** Validation Complete l ** 



IATALCP3 

II/OS/98 

WLE 10 -------> 

GGIGIGM ID -----, 
LAB SAWLE ID ---> 
ID FRCM REPDRT --a 
SMR’LE DATE -----> 
DATE ARALYZBD ---> 
mTR,,( ----a-~---> 
,#,,TS --m----v---, 

74-87-3 Chloromethane 

74-83-9 Bromomethane 
75-01-4 Vinyl chloride 

75-00-3 Chloroethane 
75-09-2 Methylene chloride 

67-64-l Acetone 

75-15-o Carbon disulfide 

75-35-4 l,l-Oichloroethene 

75-34-3 1,1-Dichloroethane 

540-59-o 1,2-Dichloroethene (total) 

67-66-3 Chloroform 

107-06-2 1,2-Dichloroethane 

78-93-3 2-Butanone U4EK) 

71-55-6 l,l,l-Trichloroethane 
56-23-5 Carbon tetrachloride 

75-27-4 Bromodichlorcmethane 

78-87-5 1,2-Dichloropropane 

10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 

124-48-l Dibromochloromethane 

79-00-S 1,1,2-Trichloroethane 

71-43-2 Benzene 

10061-02-6 trans-1,3-Dichloropropene 

75-25-2 Brcnzoform 

108-10-I 4-Methyl-2-Pentanone (NJBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 

79-34-5 1,1,2,2-Tetrechloroethane 
108-88-3 Toluene 

108-90-7 ChLorobenzene 
100-41-4 Ethylbenzene 

100-42-s Styrene 

1330-20-7 Xylene (Total) 

110-75-8 2-Chloroethylvinylether 
95-50-I 1,2-Dichlorobenzene 

541-73-I 1,3-Dichlorobenzene 
106-46-T 1,4-Dichlorobenzene 

_a- 

NSA Mid-South, Assembly A - SWMCJ 5 
Initial Sampling-Event 

Loess Groundwater 

IOS-G-HbJ03-OA 
f05GMW03LS 
120616 
Jo5GMwo3Ls 
13/24/95 
)4/03/95 
dater 
lG/L 

1353 VAL 

NR NR 

NR NR 

NR NR 

NR NR 

IOS-G-MW06-OA 
105GklW06LS 
20617 
IOSGMWO6LS 
O/24/95 
l4/03/95 
later 
IG/L 

I353 VAL 

27. 

f 
*** Validatf,., Lomplete *** 

IOS-G-MW07-OA 
JO5GMWO7LS 
120951 
JOSGHW07LS 
J3/29/95 
14/06/95 
dater 
JG/L 

1354 VAL 

.NR 
NR 

NR 

NR 

Page: 14 

Time: IO:32 



lATALCP3 NSA Mid-South, Assembly A - SWMU 5 Page: 15 

1ifosf9a Initial Sampling Event lime: IO:32 

Loess Groundwater 

wM6-UIM SAlPLE ID -------a 005-G-HW03-OA OOS-G-MWO6-OA OOS-G-MW07-OA 
ORIGIWAL ID -----a OOSGMWD3LS 005GMMLS 005Gwo7Ls 
LAB SAWLE ID ---P 120616 120617 120951 
ID FRCRI REPDRT --> 005GMw03Ls OOSGMKJ6LS 005GMWO7LS 
sA)pLE DATE -----> 03/24/95 03/24/95 03/29/95 
DATE ARMTZED ---, 04/03/95 04/03/95 04/06/95 
MTRIK ----------* Water Water Water 
aITs --v--v-----> "G/L UC/L UGfL 

CAS # Parameter 1353 VAL 1353 VAL 1354 VAL 

75-69-4 Trichlorofluoromethane NR NR NR 

108-05-4 Vinyl acetate NR NR RR 

108-38-3 m-Xylene NR NR NR 

95-47-6 o-Xylem NR NR NR 

106-42-3 p-Xylene NR NR NR 

. . 
., 

._d 
_ 

.L 

J 

l ** Validation Complete *** 





E
 



IATALCP3 

11/05/9a 

NSA MEMPHIS, Assembly A - SWMU 5 
Event 1 of Long Term Monitoring 

Loess Groundwater 

Page: 1 

Time: 11:22 

WR’LE ID -------, 
ORIGIRM ID -----a 
LAB SlllQLE ID ---> 
ID FRCW REWRT --a 
SA)IPLE DATE -----> 
MTRIX -----a.----, 
,#,,TS -----e-----> 

305-G-03LS-01 005-G-05LS-01 105-G-06LS-01 DO5-G-07LS-01 

305G1003LS 005G1005UF 105G1006LS 005G1007LS 
139704s 139705s 139706s L 139707s 

30561003LS 005G1005UF 105G1006LS 005G1007LS 

12/04/95 12/04/95 12/04/95 12/04/95 

dater Uater rlater Uater 

JG/L UG/L JG/L UC/L 

CAS # ammeter 1638 VAL 1638 VAL 1638 VAL 1638 VAL 

7440-36-o otimony 

7440-38-2 rsenic 

7440-39-3 ariun 

7440-41-7 erylliun 

7440-43-9 admium 

7440-47-3 Iraniun 

7440-48-4 Dbalt 

7440-50-a vwr 
7439-92-l ead 

7439-97-6 ercury 

7440-02-o ickel 

7782-49-2 eleniun 

7440-22-4 ilver 

7440-28-o hallim 

7440-62-2 anadiun 

7440-66-6 inc 

7440-31-5 in 

152. 142. 123. J 267. 

16.4 

il.8 

2.2 

7.1 

2.9 

5.2 J 

3.2 

40.2 

6.3 

20.4 

5.8 

37.3 

5.2 

40.9 63.5 46.2 J 

12.5 

113. 
52.1 

l- 

I -4 
*** Validation domplete *** 





DATALCP3 

11/05/9a 

NSA MEMPHIS, Assembly A - SWMU 5 
Event 1 of Long Term Monitoring 

Loess Groundwater 

SWi6-RERB 

i 

ci 

r3 

* 

c-2 

r_ 
CAS # 

WLE 10 -------> 
DRIGIRM ID -----> 
LAR SUPLE ID ---a 
ID FRDn REPQRT --> 
SAIR’LE DATE -----a 
DATE ERTRACTED --> 
DATE AyALYzBl ---* 
MTRIX . ..-.-.---. 
,#,ITs -----..-o-e, 

ammeter 

94-75-7 ,4-D 

94-82-6 ,4-DB 

88-85-7 inoseb 

93-76-5 ,4,5-T 

93-72-l ,4,5-TP (Silvex) 

75-99-o alapon 

1918-00-9 icamba 

120-36-5 ichlorprop 

94-74-6 CPA 

93-65-2 CPP 

005-G-03LS-01 
005G1003LS 
139704 
005G1003LS 
12/O4/95 
l&16/95 
12/17/95 
Uater 
uw 

1638 VAL 

005-G-OSLS-01 
005G1005UF 
139705 
005GlOO5UF 
12/04/95 
12/16/95 
12/17/95 
Water 
UC/L 

1638 VAL 

005-G-06LS-01 
005G1006LS 
139706 
005G1006LS 
12/04/95 
12/16/95 
12/17/95 
Water 
UC/L 

1638 VAL 

005-G-07LS-01 
005G1007LS 
139707 
005G1007LS 
12/04/95 
12/16/95 
12117195 
Uater 
UG/L 

1638 VAL 

Page: 3 

Time: 11:22 

*** Validation Complete *** 



3ATALCP3 NSA MEMPHIS, Assembly A - SWMU 5 Page: 4 

11/05/9a Event 1 of Long Term Monitoring Time: 11:22 

Loess Groundwater 

wa46-w P SAN'LE ID -------> 005-G-03LS-01 RE 005-G-05LS-01 005-G-06lS-01 005-G-07LS-01 
ORIGIR&I. ID -----a 005G1003LSRE 005G1005UF 005G1006LS 005G1007LS 
LAB SAWLE ID ---> 139704RE 139705 139706 139707 
ID FRCM REPDRT --, 005G1003LSRE 005G1005UF 005G1006LS 005G1007LS 
SAM'LE DATE C----B l2/04/95 12/04/95 12/04/95 12/04/95 
DATE ERTRACTED --> 12/08/95 12/22/95 12/22/95 12/22/95 
DATE ARRLYZED ---, 01/30/96 01/05/% 01/05/96 01/05/96 
MTRIX ----------P Uater Water Uater Uater 
URITS -.---.-----> ug,L UC/l UC/L UG/L 

CAS # Parameter 1638 VAL 1638 VAL 1638 VAL 1638 VAL 

86-50-Q Azinphos methyl 

35400-43-2 Sulprofos (Bolstar) 

2921-M-2 Chloropyrifos 

56-72-4 Counaphos 

8065-48-3 Demeton.0 

333-41-5 Diazinon 

62-73-7 Dichlorvos 

298-04-4 Disulfoton 

13194-48-4 Ethoprop 

115-90-2 Fensulfothion 

55-38-9 Fenthion 

150-50-5 Herphos 

7786-34-7 Hevinphos, ALpha 

300-76-S Waled 

298-00-O Methyl parathion 

298-02-2 Phorate 

299-84-3 Ronnel 

22248-79-9 Stirophos (Tetrachlorovirtphos) 

34643-46-4 Tokuthion 

327-98-O Trichloronate 

126-75-O Demeton,S 
._ 

3 
_- 
.- 

g 

cd 

c7 

*** Validation Complete *** 



DATALCP3 

II/OS/98 

NSA MEMPHIS, Assembly A - SWMU 5 
Event 1 of Long Term Monitoring 

Loess Groundwater 

Page: 5 

Time: 11:22 

SUM&PEST WLE ID -------> 
ORIGIRAL ID -----* 
LAB UlPLE ID ---a 
ID FROn REF’DRT --a 
SW’LE DATE -----a 
DATE EXTRACTED --> 
DATE ANRLYZED ---> 
wTR*X ----------, 
““,TS ---m----m--, 

aremeter 

319-84-6 a Lpha-EHC 

319-85-7 b ate-BHC 

319-86-a d lelta-BHC 

58-89-9 g anewBHC (Lindane) 

76-44-a H eptachlor 

309-00-2 A Ldrin 

1024-57-3 H eptachlor epoxide 

959-98-a E ndosulfan I 

60-57-l D ieldrin 

72-55-9 4 ,4'-DDE 

72-20-a E ndrin 

33213-65-9 E ndosulfen II 

72-54-a 4 ,4'-DDD 

1031-07-a E ndosulfen sulfate 

50-29-3 4 ,4'-DDT 

72-43-5 w lethoxychlor 

53494-70-5 E ndrin ketone 

7421-93-4 E ndrin eldehyde 

5103-71-9 a lipha-ChLordane 

5103-74-2 g wrsne-Chlordane 

8001-35-2 T oxaphene 

12674-11-2 A roclor-1016 

11104-28-2 A roclor-1221 

53469-21-9 A ,roclor-1242 

12672-29-6 A roclor-1248 

11097-69-l A roclor-1254 

11096-82-5 A roclor-1260 

11141-16-5 A roclor-1232 

12789-03-6 T ethnical Chlordane 

005-G-03LS-01 
OOSG1003LS 
139704 
OOSG1003LS 
12/04/95 
12/22/95 
l2/29/95 
Water 
UG/L 

1638 VAL 

D05-G-05LS-01 
D05Gl005UF 
139705 
D05GlOOSUF 
12/04/95 
12/22/95 
12/29/95 
Uater 
UG/L 

1638 VAL 

)05-G-06LS-01 
)OSG1006LS 
139706 
105GlOO6LS 
12/04/9S 
12/22/9S 
12/30/9S 
Jater 
JG/L 

1638 VAL 

JDS-G-07LS-01 
305G1007LS 
139707 
305G1007LS 
12/04/95 
12122195 
12/30/95 
llater 
JG/L 

1638 VAL 

0.027 J 

*** Validation L'omDlete *** 



lATALCP3 NSA MEMPHIS, Assembly A - SWMU 5 Page: 6 

11/05/9a Event 1 of Long Term Monitoring Time: 11:22 

Loess Groundwater 

wawSVM SAMPLE ID -------> 005-G-03LS-01 OOS-G-05LS-01 005-G-06LS-01 OOS-G-07LS-01 
ORIGIYAL ID -----> 005G1003LS 005G1005UF 005GlOO6LS 005GlOO7LS 

LAB SAWLE ID ---> 139704 139705 139706 139707 

ID FRfM REWRT --B 005G1003LS 00SG1005UF 005G1006LS 005G1007LS 

SAlPLE DATE -----a 12/04/9S 12/04/9S 12/04/9S 12/04/95 

DATE EXTRACTED --> 12/07/9S 12/07/95 12/07/9S 12/07/95 

DATE ARMYZED ---> 12/26/95 12/26/95 12/26/9S 12/26/95 
MATRIX ----------> Water Uater Water Uater 
,“,,TS -------mm--> ug,L W/L W/L ug/L 

CAS # Parameter 1638 VAL 1638 VAL 1638 VAL 1638 VAL 

108-95-2 Phenol 

111-44-4 bis(2-Chloroethyl)ether 

95-57-a 2-Chlorophenol 

541-73-1 1,3-Dichlorobenzene 

106-46-7 1,4-Dichlorobenzene 

95-50-l 1,2-Dichlorobenzene 6. J 

95-48-7 2-Methylphenol Co-Cresol) 

108-60-l 2,2'-oxybisfl-Chloropropane) 

106-44-5 4-Methylphenol (p-Cresol) 

621-64-7 N-Nitroso-di-n-propylamine 

67-72-l Hexachloroethane 

98-95-3 Nitrobenzene 

78-59-i Isophorone 

88-75-S 2-Nitrophenol 

105-67-9 2,4-Dimethylphenol 

120-83-2 2,4-Dichlorophenol 

120-82-l 1,2,4-Trichlorobenzene 

91-20-3 Naphthalene 3. J 2. J 

106-47-R 4-Chloroaniline 

87-68-3 Hexachlorobutadiene 

111-91-l bis(2-ChloroethoxyMmthane 

59-50-7 4-Chloro-3methylphenol 

91-57-6 2-Methylnaphthalene 

77-47-4 Hexachlorocyclopentadiene 

88-06-2 2,4,6-Trichlorophenol 

95-95-4 2,4,5-Trichlorophenol 

91-58-7 2-Chloronaphthalene 

88-74-4 2-Nitroaniline 

131-11-3 Dimethylphthalate 

208-96-R Acenaphthylene 
606-20-2 2,6-Dinitrotoluene 

99-09-2 3-Nitroaniline 

-83-32-9 Acenaphthene 
. 

c-51-28-5 2,4-Dinitrophenol 

~0-02-7 4-Nitrophenol 

-2-64-9 Dibenzofuran 

ti, 

it *** Validation Comnlete *** 



DATALCP3 

11/05/98 

WLE 10 -------> 
DRIGIML ID -----a 
LAB SAWlE ID ---a 
ID FRM REPaRT --* 
SAMPLE DATE -----a 
DATE EXTRACTED --a 
DATE ANALYZED ---> 
M,RIX ---w-w----, 
uy*,s -----------> 

-I- 

CAS # 

121-14-2 2 ,4-Dinitrotoluene 

84-66-2 D iethylphthslate 

7005-72-3 4 -Chtorophenylphenyl ether 

86-73-7 F luorene 

100-01-6 4 -Nitroaniline 

534-52-l 2 -Methyl-4,6-Dinitrophenoi 

86-30-6 N -Nitrosodiphenylamine 

101-55-3 4 -Bronmphenyl-phenylether 

118-74-1 H exachlorobenzene 

87-86-5 P' entachtorophenol 

85-01-a PI henanthrene 

120-12-7 Al nthracene 

86-74-8 C arbazole 

84-74-2 D i-n-tutylphthalate 

206-44-o F Luoranthene 

129-00-o P yrene 

85-68-7 E utylbenzylphthalate 

91-94-1 3 ,31-Oichlorobenzidine 

56-55-3 B enzo(a)anthracene 

218-01-9 C hrysene 

117-81-7 b is(2-EthylhexylIphthalate (BEliP) 

117-84-o 0 i-n-octylphthelate 

205-W-2 B enzo(b)fluoranthene 

207-08-9 E enzo(k)fluoranthene 

50-32-a E enzo(a)pyrene 

193-39-5 I ndeno(l,2,3*cd)pyrene 

53-70-3 D ibenz(a,h)anthracene 

191-24-2 8 enzo(g,h,i)perylene 

--A - 

P. aremeter 

D05-G-03LS-01 
005G1003LS 
139704 
005G1003LS 
12/04/95 
12/07/95 
12/26/95 
Uster 

W/L 

1638 VAL 

)05-G-05LS-01 
105G1005UF 
139705 
105G1005UF 
12/04/95 
12/07/95 
12/26/95 
dater 
a/L 

1638 VAL 

NSA MEMPHIS, Assembly A - SWMU 5 
Event 1 of Long Term Monitoring 

Loess Groundwater 

005-G-06LS-01 
005G1006LS 
139706 
DO5G1006LS 
12/04/95 
12/07/95 
12/26/95 
Uater 

W/L 

)05-G-07LS-01 
105G1007LS 
139707 
105G1007LS 
12/04/95 
12/07/95 
12/26/95 
dater 
@/L 

1638 VAL 1638 VAL 

----A 

Page: 7 

lime: 11:22 

*** Validation (Tomnlete *** 



)AlALCP3 

11/05/98 

suaM-v[yL WLE ID -------a 

DRIGIRAL ID -----, 
LAB SMRLE ID ---a 
ID FBUf BEPDDT --a 
SAM'LE DAYE -----a 
DATE ANALYZED ---a 
w,e*)f ..---"-----> 
WITS -----------) 

CAS # Parameter 

74-87-3 Chloromethane 

74-83-9 Bromomethane 

75-01-4 Vinyl chloride 

75-00-3 Chloroethane 

75-09-z Methylene chloride 

67-64-l Acetone 

75-15-O Carbon disulfide 

75-35-4 l,l-Oichloroethene 

75-34-3 1,1-Oichloroethane 

540-59-O 1,2-Oichioroethene (total) 

67-66-3 Chloroform 

107-06-2 1,2-Oichloroethane 

78-93-3 2-Butanone (MEK) 

71-55-6 l,l,l-frichloroethane 

56-23-5 Carbon tetrachloride 

75-27-4 Bromodichloromethane 

78-87-5 1,2-Dichloropropane 

10061-01-5 cis-1,3-Dichloropropene 

79-01-6 Trichloroethene 

124-48-1 Oibromochloranethane 

79-00-5 1,1,2-Trichloroethane 

71-43-2 Benzene 

10061-02-6 trans-1,3-Dichloropropene 

75-25-2 Brtxnoform 

108-10-l 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 

.127-18-4 Tetrachloroethene 

79-34-5 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 

108-W-7 Chlorobenzene 

100-41-4 Ethylbenzene 

100-42-5 Styrene 

1330-20-7 Xylene (Total) 
.- 

-- 
- 
.- 

G 
r - 

'r\ 

NSA MEMPHIS, Assembly A - SWMU 5 
Event 1 of Long Term Monitoring 

Loess Groundwater 

Page: 8 

Time: 11:22 

005-G-03LS-01 
D05G1003LS 
139704 
005G1003LS 
12/04/95 
12/14/95 
Uater 
IJGfL 

1638 VAL 

005-G-05LS-01 
005G1005UF 
139705 
005G1005UF 
12/04/95 
12/14/95 
Uater 
UGfL 

1638 VAL 

3. J 

1. J 

005-G-06LS-01 
005G1006LS 
139706 
005G1006LS 
12/04/95 
12/14/95 
Uater 
UGfL 

1638 VAL 

*** Validation Complete *** 

005-G-07LS-01 
005G1007LS 
139707 
005G1007LS 
12/04/95 
12/14/95 
Uater 
UC/L 

1638 VAL 



6 

R
 



)ATALCP3 

11/05/98 

wM6-WM MLE 10 -------> 

ORI6IBlAL ID -----a 
LAB SAWLE ID ---> 
ID FlMn BEPORT --, 
SA)IPl.E DATE -----> 
DATE MMYZB) ---a 
MTll)( ------a---, 
UlTS -----------> 

CAS # Parameter 

74-87-3 Chlorcmethane 

74-83-9 Bromomethane 

75-01-4 Vinyl chloride 

75-00-3 Chloroethane 

75-09-2 Methylene chloride 

67-64-l Acetone 

75-15-O Carbon disulfide 

75-35-4 l,l-Dichloroethene 

75-34-3 1.1~Dichloroethane 

540-59-o 1,2Dichloroethene (total) 

67-66-3 Chloroform 

107-06-2 1,2-DichLoroethane 

78-93-3 2-Butanone (MEK) 

71-55-6 l,l,l-Trichloroethane 

56-23-5 Carbon tetrachloride 

75-27-4 BromodichLoromethane 

78-87-5 1,2-Dichloropropane 

10061-01-S cis-1,3-Dichloropropene 

79-01-6 Trichloroethene 

124-48-1 Dibrcmochloromethane 

79-00-5 1,1,2-Trichloroethane 

71-43-2 Benzene 

10061-02-6 trans-1,3-Dichloropropene 

75-25-2 Braeoform 

_ 108-10-l 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 

127-18-4 Tetrachloroethene 

79-34-5 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 

108-90-7 Chlorobenzene 

100-41-4 Ethylbenzene 

100-42-S Styrene 

-1330-20-7 Xylene (TotaL) 

Sd 

a 

k 

Lb 
* 

305-G-OSFF-03 
J05G05FF03 
152988 
305gOSff03 
38/22/96 
M/20/96 
lhtcr 
WL 

1975 VA1 

1. J 

NSA Mid-South, Assembly A - SWMU 5 
Event 3 of Long Term Monitoring 

Loess Groundwater 

005-G-OBFF-03 OOS-G-09FF-03 
005G08FF03 D05G09FF03 
152802 152803 
005g08ff03 005gOPff03 
08/M/96 08/M/96 
08/23/96 08/22/96 
Uater Uater 

ug/L WL 

1969 VAL 1969 VAL 

1900. 

*** Validation Complete l ** 

Page: 1 

Time: 11:34 



I 
I 

IATALCP3 

11/05/98 

NSA Mid-South, Assembly A - SWMU 5 
Event 4 of Long Term Monitoring 

Loess Groundwater 

Page: 1 

Time: 11:45 

5lJ046-VM 

; 
J 
:) 
* 
:, 

W(.E ID -------a 
ORtGlNM 10 -----a 
LAB SAM’LE ID ---a 
ID FRtPI REKIRT --a 
WLE DATE -----) 
DATE ANAL= ---> 
mTRl,f -------m-v) 
““,TS -----w-m---) 

- CAS # 

74-87-3 

75-01-4 

74-83-9 

75-00-3 

75-35-4 

75-09-2 

75-34-3 

67-66-3 

71-55-6 

56-23-S 

71-43-2 

107-06-2 

79-01-6 

70-87-S 

75-27-4 

108-88-3 

79-00-S 

127-18-4 

124-48-1 

108-90-7 

100-41-4 

100-42-S 

75-25-2 

79-34-5 

67-64-l 

75-15-o 

78-93-3 

108-10-l 

10061-01-5 

10061-02-6 

591-78-6 

1330-20-7 

540-59-O 

'erameter 

:hLoromethane 

linyl chloride 

komomethane 

:hloroethane 

I,l-Dichloroethene 

(ethylene chloride 

I,l-Dichloroethane 

Zhloroform 

I,l,l-Trichloroethane 

:arbon tetrachloride 

ienzene 

1,2-Dichloroethane 

Trichloroethene 

I,2-Dichloropropane 

kexxdichloromethane 

ro1uene 
1,1,2-Trichloroethane 

Tetrachloroethene 

)ibromochLorc+nethane 

:hLorobenrene 

Ethylbenzene 

Styrene 

3rcanoform 

1,1,2,2-Tetrachloroethane 

ketone 

:arbon disulfide 

!-Butanone (MEK) 

i-Methyl-2-Pentanone (MIBK) 

:is-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

!-Hexanone 

Iylene (Total) 

1,2-Dichloroethene (total) 

T 
005-G-03lS-04 
OOSGO3LSO4 
S772489*1 
005G03Ls04 
05/02/97 
05/09/97 
Uater 
UG/L 

MEW18 NV 

005-G-OSFF-04 
005G05FF04 
S772562*1 
005GOSFF04 
05/06/97 
05/14/97 
Water 
UC/L 

MEMl8 NV 

2.5 J 

IDS-Ii-OSFF-04 
105H05FF04 
;772562*5 
lDSHOSFF04 
15/06/97 
15/14/97 
dater 
JG/L 

IEM NV 

2.6 J 
,, 

305-G-06LS-04 
305GO6LSO4 
S772489*2 
305GObLSD4 
35/02/97 
35/09/97 
Hater 
JG/L 

YEMl8 NV 

005-G-07LS-04 DOS-G-08FF-04 
005G07LS04 005G08FF04 
S772562*3 s772562*4 
OOSGO7LSO4 005G08FF04 
05/06/97 05/06/97 
05/14/97 05/18/97 
Uater Yater 
UG/L UG/L 

MEM18 NV MEHl8 NV 

3200. 

*** Unvalidated Data - Do NOT Cite *** 



)ATALCP3 NSA Mid-South, Assembly A - SWMU 5 Page: 2 

11/05/98 Event 4 of Long Term Monitoring lime: II:45 

Loess Groundwater 

SUB&i-VIM MLE ID -------> 005-G-09FF-04 
ORIGIRM ID -----a 005GO9FFO4 
LA0 SAlPLE ID ---a s772527'1 
ID FRtM REPDRT --* 005GWFF04 
WPLE DATE -----> OS/OS/97 
DATE ARALYZED ---a 05/09/97 
XATRIX ----------> Water 
W,TS -----------, “G/L 

CAS # Parameter MEMl8 NV 

74-87-3 Chlorcmethane 

75-01-4 Vinyl chloride 

74-83-9 Branomethane 

75-00-3 Chtoroethane 

75-35-4 1,1-Dichloroethene 

75-09-2 Hethylene chloride 

75-34-3 1,1-Dichloroethane 

67-66-3 Chloroform 

71-55-6 l,l,l-Trichloroethane 

56-23-5 Carbon tetrachloride 

71-43-2 Benzene 

107-06-2 1,2-Dichloroethane 

79-01-6 Trichloroethene 

78-87-5 1,2-Dichloropropane 
75-27-4 Branodichloromethane 

108-88-3 Toluene 

79-00-S 1,1,2-Trichloroethene 

127-18-4 Tetrachkoroethene 

124-48-l Dibromochloromethane 

108-90-7 Chlorobenzene 

100-41-4 Ethylbenzene 

100-42-S Styrene 

75-25-2 Bromoform 

79-34-5 1,1,2,2-Tetrachloroethene 

67-64-l Acetone 
75-15-o Carbon disulfide 

78-93-3 2-Butanone (MEK) 

108-10-l 4-Methyl-2-Pentanone (MItTK) 
10061-01-5 cis-1,3-Dichloropropene 

10061-02-6 trens-1,3-Dichloropropene 
591-78-6 2-Hexanone 

1330-20-7 Xylene (Total) 
540-59-o 1,2-Dichloroethene (total) 

- . 

CL 
- 

z 

kb 

;; *** TJnvalidated Data - Do NOT Cite l ** 



DATALCP3 

11/05/98 

NSA Mid-South, Assembly A - SWMU 5 
Event 5 of Long Term Monitoring 

Loess Groundwater 

74-87-3 

74-83-9 

75-01-4 

75-00-3 

75-35-4 

75-09-2 

75-34-3 

67-66-3 

71-55-6 

56-23-5 

71-43-2 

107-06-2 

79-01-6 

78-87-5 

75-27-4 

108-88-3 

79-00-S 

127-18-4 

124-48-l 

108-90-7 
100-41-4 

100-42-s 

75-25-2 

79-34-5 

67-64-l 

75-15-O 

78-93-3 

108-10-1 

10061-01-5 

10061-02-6 

591-78-6 

1330-20-7 

540-59-O 

SAWLE ID -------> oos-c-03LS05 005-G-OSFF-05 005-H-OSFF-05 005-G-06LS-05 005-G-07LS-05 

ORIGIW. ID -----a 005GO3LSO5 OOSGO5FFO5 OOSH05FF05 005GO6LSO5 005G07LS05 

LAR SlYPLE ID ---a S776275*2 S7762%*1 S776296*4 s776275*4 S776296*2 

ID FRCM REPORT --a 005GO3LSO5 005GO5FF05 005HOSFFOS 005GObLS05 005G07LS05 
SAWlIE DATE -----a 11/04/97 11/05/97 11/05/97 11/04/97 11/05/97 

DATE NIMYZED ---> 11/06/97 11/07/97 11/07/97 11/06/97 11/07/97 
)UITRIX --------we> Water Uater Uater Uater Water 
,“,ITS --------v-v> UC/L UG/L UG/L UG/L UG/L 

2arameter 

Chloromethane 

3romomethane 

Jinyl chloride 

Zhloroethane 

l,l-Dichloroethene 

llethylene chloride 

!,I-Dichloroethane 

Chloroform 

I,l,l-Trichloroethane 

:arbon tetrachloride 

3enzene 

1,2-Dichloroethene 

Trichloroethene 

I,2-Dichloropropane 

3romodichLoromethane 

roluene 

1,1,2-Trichloroethane 

Tetrachloroethene 

)ibromochloromethane 

Zhlorobenzene 
Ethylbenzene 

Styrene 

3romoform 

I,l,2,2-Tetrachloroethane 

ketone 

:arbon disulfide 

!-Butanone (HEK) 

i-Methyl-2-Pentanone (HIBK) 

:is-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

?-Hexanone 

(ylene (Total) 

1,2-Dichloroethene (total) 

HEM32 VAL MEM32 VAL MET432 VAL 

0.7 J 0.59 J 

1.4 J 1.4 J 

4 

MEM32 VAL HEM32 VAL 

Page: 1 

Time: II:55 

005-G-09FF-05 
005G09FF05 
S776296*3 
005GO9FF05 
II/OS/97 
11/07/97 
Water 
UG/L 

MEM32 VAL 

a 
*** Validation Complete *** 



Fluvial Deposits Groundwater Data 



DATALCP3 

11/05/98 

NSA Mid-South, Assembly A - SWMU 5 
Initial-Sampling-Event 

Fluvial Deposits Groundwater 

AWO-RETAL 

CAS Y 

7440-36-o 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-47-3 

7440-48-4 

7440-50-a 

7439-92-l 

7439-97-6 

7440-02-o 

7782-49-2 

7440-22-4 

7440-28-o 

7440-62-2 

7440-66-6 

7440-31-5 

VnPLE ID -------> 
ORlGIRAL ID -----* 
LAB SAMPLE ID ---a. 
ID FROn REPORT --a 
SAHPLE DATE -----a 
MTRIX ---m-w----, 
W,TS -.s---*-----> 

005-C-OlUF-00 
005GMUOlUF 
7-120671s 
005Gt4u01uF 
03127195 
Uater 
UG/l 

OOS-G-OZUF-00 
005GMUOZUF 
5-120765s 
005GMU02uF 
03f2ai95 
Water 
UG/L 

OOS-G-03UF-00 
--- _... .^_,__ 
UU3WlWUXH 
5-120766s 
005GMW03UF 
03/28/95 
Water 
UG/L 

005-G-04UF-00 D05-G-05LF-00 005-G-4AUF-00 
ooj~fi~o&; 005C?1'UO5L F OO5GMULAUF 

2-120950s 9-120533s 2-120952s 
005GMW04UF 005GMUOSLF 005GMW4AUF 
03/29/95 03/24/95 03/29/95 
Water Water Uater 
UG/L UG/L UG/L 

araineter 1353 VA1 1354 VAL 1354 VAL 1354 VAL 1353 VAL 1354 VAL 

.ntimony 

rsenic 

#arium 

#erylliwn 

:admiun 

hrcmium 

:obalt 

opper 
ead 

lercury 

lickel 

:elenium 

,ilver 

halliwn 
'anadiwn 

'inc 

in 

48.6 

32.8 

6.4 

112. J 

5.4 J 

61.4 J 50.8 J 214. 76.0 J 

*** Validation Complete *** 

6.9 

6. 

5.4 

12.5 

Page: 1 

Time: lo:26 

0.7 J 



DATALCP3 

ii/oq/9a 

APXP-METAL UI(PlE 10 -------a 

c-3 
G= 
IA- 
4 CAS 

7440-36 

7440-38 

7440-39 

7440-41 

7440-43 

7440-47 

7440-48 

7440-50 

7439-92 

7439-97 

7440-02 

7782-49 

7440-22 

7440-28 
7440-62 

7440-66 

7440-31 

1 #P 

-0 

-2 

-3 

-7 

-9 

-3 

-4 

-a 

-1 

-6 

-0 

-2 

-4 

-0 

-2 

-6 

-5 

UZIGIRAL 10 -----a 
LAB SAHPLE 10 ---a 
ID FROW REPORT --a 
!%MPLE DATE -----a 
mTR,X ----m-w---, 
",,ITS ----w-v----) 

005-G-4BUf-00 
005GMW4BUF 
2-120953s 
005GMU48UF 
03/29/95 
Water 
UG/L 

arameter 7354 VAL 

ntimony 

rsenic 

arium 

eryll iun 

admium 

hromium 

obalt 

opper 
ead 

,ercury 

ickel 

elenium 

#ilver 

hallium 

'anadium 

lint 

in 

82.1 J 

9.4 J 

NSA Mid-South, Assembly A - SWMU 5 
Initial Sampling Event 

Fluvial Deposits Groundwater 

Page: 2 

lime: lo:26 

Complete *** 



i i 



- - - - 





DATALCP3 

11/05/98 

NSA Mid-South, Assembly A - SWMU 5 
Initial Sampling Event 

Fluvial Deposits Groundwater 

94-82-d 52 

88-85-: TD 

93-76-! 5 2 

93-72.' I2 

75-99-1 ID 

1918-00-5 ?D 

120-36-1 jD 

94-74-t 5 t4 
93-65-i ! Ml 

94-75-; 72 

ItP 3 

WLE ID -------> 
ORlGlRAL ID -----> 
LAB SAMPLE ID ---a 
ID FROn REWRT --> 
SAMPLE DATE -----a 
DATE EXTRACTED --a 
DATE ARALYZED ---> 
MTRI)( ----------> 
W,TS -----------, 

ammeter 

,4-DB 

inoseb 

,4,5-l 

,4,5-TP (Silvex) 

alapon 

icemba 

ichlorprop 

CPA 
CPP 

,4-D 

005-G-4BUF-00 
005GMU4EUF 
120945 
005GHU4EUF 
03/29/95 
04/21/95 
D4/22/95 
Uater 
uw 

1354 VAL 

Jomplete *** 
L 

*** Validaf,, 

Page: 6 

Time: IO:26 



DATALCP3 

11/05/98 

NSA Mid-South, Assembly A - SWMU 5 
Initial Sampling Event 

Fluvial Deposits Groundwater 

--,I .-.a. n 
auww-v r 

S!LE 10 -------a 

ORIGINAL ID ----.> 

LAB SAMPLE ID ---a 
ID FRlM REPCIRT --> 
SAJWLE DATE -----a 
DATE EXTRACTED --> 
DATE ARALYZED ---, 
MTRl)( .--.-.-.--, 
““ITS .----..--.-, 

-> 

35400-43-2 Sulprofos (Bolstar) 

2921-88-2 Chloropyrifos 

56-72-4 Comphos 

8065-48-3 Demeton.0 

333-41-S Diazinon 

62-73-7 Dichlorvos 

298-04-4 Disulfoton 

13194-48-4 Ethoprop 

115-90-Z Fensulfothion 

55-38-9 Fenthion 

150-50-S Merphos 

7786-34-7 Mevinphos, Alpha 

300-76-5 Naled 

298-00-o Methyl parathion 

298-02-Z Phorate 

299-84-3 Ronnel 

22248-79-9 Stirophos (letrachlorovinphos) 

34643-46-4 Tokuthion 

327-98-O TrichLoronate 

126-75-O Demeton,S 

5-G-OlUF-00 
'5GMWOlUF 
:0669 
15GMUOlUF 
i/27/95 
I/11/95 
,j12/95 
bter 

I/L 

15-G-OZUF-00 
ISGMWOZUF 
!0759 
)SGHWOZUF 
i/28/95 
i/11/95 
i/13/95 
ster 

3/L 

153 VAL 

)5-G-03UF-00 
.- ^... .,.T. ,r 
JXd’WJI)U~ 

?0762 
lSGMW03UF 
s/28/95 
k/11/95 
4;13/95 
ater 

9/L 

354 VAL 354 VAL 

*** Validation Complete *** 

IS-G-04UF-00 
,~fYl.l”,.llC *,“ll”Y7”I 
20943 
05GMU04UF 
3/29/95 
4/11/95 
4;13/95 
ater 

g/L 

005-G-05LF-00 
005GMUOSLF 

!0518 
ISGMWOSLF 
L/23/95 
,/08/95 
+/11/95 
jter 

3/L 

354 VAL 353 VAL 

T- 01 
01 
1; 
01 
0 
0 
0 
w 
U 

1 

Page: 7 

Time: lo:26 

35-G-4AUF-00 
35GMW4AUF 
20944 
05GMW4AUF 
3/29/95 
4/11/95 
4/13/95 
ater 

g/L 

354 VAL 



DATALCP3 

11/05/98 

NSA Mid-South, Assembly A - SWMU 5 
Initial Sampling Event 

Fluvial Deposits Groundwater 

!afJ46-(P P SA)(PLE ID -------> 
CRIGIRAL ID -----> 
LA8 SAMPLE ID ---a 
ID FROH REFUtT --a 

z 
!WU’LE DATE -----a 
DATE EXTRACTEO --> 

c? DATE ARALYi!ED ---a 
I. 

c”; 

MTR,X ----------> 
WITS -----------> 

‘d CAS # Parameter 

86-50-o Azinphos methyl 

35400-43-2 Sulprofos (Bolstar) 

2921-88-2 Chloropyrifos 

56-72-4 Counaphos 

8065-48-3 Demeton,O 

333-41-5 Diazinon 

62-73-7 Dichlorvos 

298-04-4 Disutfoton 

13194-48-4 Ethoprop 

115-90-2 Fensulfothion 

55-38-9 Fenthion 

150-50-S Merphos 

7786-34-7 Mevinphos, Alpha 

300-76-5 Naled 

298-00-o Methyl parathion 

298-02-z Phorate 
299-84-3 Ronnel 

22248-79-9 Stirophos (Tetrachlorovinphos) 

34643-46-4 Tokuthion 

327-98-O Trichloronate 

126-75-O Demeton,S 

005-G-48UF-00 
OOSGMU4BUF 
120945 
005GHU4BUF 
03/29/95 
04/11/95 
04/13/95 
Uater 
U9/L 

1354 VAL 

*** Validatlc. Jomplete *** 

Page: 8 

Time: lo:26 



DATALCP3 

11/05/98 

NSA Mid-South, Assembly A - SWMU 5 
Initial Sampling Event 

Fluvial Deposits Groundwater 

Page: 9 

Time: lo:26 

@p!.E 10 -------a 

o(1IGIRAL ID -----a 
LAB SAMPLE ID ---a 
ID FROM REPORT --* 
SAMPLE DATE -----a 
DATE EXTRACTED --* 
DATE ARALYZEU ---a 
MTRlX ---m------, 
WITS -----------> 

005-G-01UF-00 
OOSGMU01UF 
120671 
005GMWOlUF 
03/27/95 
04/03/95 
04/10/95 
Nater 
UG/l 

CAS # Parameter 1353 VA1 

319-84-6 alpha-BHC 

319-85-7 beta-BHC 

319-86-8 delta-BHC 

58-89-9 gamna-BHC (Lindane) 

76-44-8 Heptachlor 

309-00-2 Aldrin 

1024-57-3 Heptachlor epoxide 

959-98-8 Endosutfan I 

60-57-I Dieldrin 

72-55-9 4&'-DDE 

72-20-8 Endrin 

33213-65-9 Endosulfan 11 

72-54-8 4,4'-DDD 

1031-07-8 Endosulfan sulfate 

50-29-3 4,4'-DDT 

72-43-5 Hethoxychlor 

53494-70-5 Et-&in ketone 

7421-93-C Endrin aldehyde 

5103-71-Q alpha-Chlordane 

5103-74-2 gama-Chlordane 

8001-35-2 Toxaphene 

32674-11-2 Aroclor-1016 

11104-28-2 Aroclor-1221 

53469-21-9 Aroclor-1242 

12672-29-6 Aroclor-1248 

11097-69-l Aroclor-1254 

11096-82-s Aroclor-1260 

11141-16-5 Aroclor-1232 

12789-03-6 Technical Chlordane NR 

L 

005-G-02UF-00 
005GMU02UF 
120765 
005GMW02UF 
03/28/95 
04/03/95 
04/10/95 
Uater 
UG/L 

1354 VAL 

NR 

OOS-G-03UF-00 
005GMUO3UF 
120766 
005GMU03UF 
03/28/95 
04/03/95 
04/10/95 
Water 
UG/L 

1354 VAL 

NR 

005-G-04UF-00 
^^C ^... .m,, .- 
uu3wlwlwJt 
120950 
005GMWO4UF 
03/29/95 
04/03/95 
04/19/95 
Uater 
UG/L 

1354 VAL 

NR 

005-G-05LF-00 
005GM'u05:: 
120533 
005GMW05LF 
03/23/95 
03/29/95 
04/08/95 
Uater 
UG/L 

1353 VAL 

NR 

OOS-G-4AUF-00 
OOSG!4W4AUF 
120952 
005GMW4AUF 
03/29/95 
04/04/95 
04/19/95 
Uater 
UG/L 

1354 VAL 

NR 

*** Validation Complete *** 



DATALCP3 

11/05/98 

su&i&PEST 

CAS # Parameter 

SAMPLE ID -------> 
GRlGlM&l. ID -----a 
LAB !SAHPLE ID ---a 
ID FROn REWRT --a 
SAMPLE DATE -----a 
DATE EXTRACTED --a 
DATE ANALYZED ---> 
mTRI,( -----w-e--> 
u#jlpJ ---.. ------- > 

319-84-6 alpha-EIHC 

319-85-7 beta-EHC 

319-86-a delta-BHC 

58-89-9 gmna-EHC (Lindane) 

76-44-8 Heptachlor 

309-00-2 Aldrin 

1024-57-3 Heptachlor epoxide 

959-98-8 Endosulfan I 

60-57-l Dieldrin 

72-55-9 4.4'~DDE 

72-20-e Endrin 

33213-65-9 Endosulfan II 

72-54-a 4,4'-DDD 

1031-07-8 Endosulfan sulfate 

50-29-3 4,4'-DDT 

72-43-5 Hethoxychlor 

53494-70-5 Endrin ketone 

7421-93-4 Endrin eldehyde 

5103-71-9 alpha-Chlordane 

5103-74-2 gamna-Chlordane 

8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 

11104-28-2 Aroclor-1221 

53469-21-9 Aroclor-1242 

12672-29-6 Aroclor-1248 

11097-69-I Aroclor-1254 

11096-82-5 Aroclor-1260 

11141-16-5 Aroclor-1232 

12789-03-6 Technical Chlordane 

NSA Mid-South, Assembly A - SWMU 5 
Initial Sampling-Event 

Fluvial Deposits Groundwater 

005-G-4WJF-00 
DOSGMU4gUF 
120953 
005GMU4BUF 
03/29/95 
04/04/95 
D4/19/95 
Uater 
UG/l 

1354 VAL 

NR 

*** Validaflc Zomplete *** 

Page: 10 

Time: IO:26 



NSA Mid-South, Assembly A - SWMU 5 
Initial Sampling Event 

Fluvial Deposits Groundwater 

DATALCP3 

11/05/98 

p&y&- f&In& WLE !D -------3 
DRIGINAL ID -----a 
LA6 !SANPLE ID ---a 
ID FRCW REWRJ --a 
SAMPLE DATE -----) 

DATE EXTRACTED --a 
DATE ANALYZED ---a 
mTR,)( -e---v----, 
““ITS --------m-w> 

CAS # Parameter 

108-95-2 Phenol 

111-44-G bis(2-Chloroethyl)ether 

95-57-8 2-Chlorophenol 

541-73-l 1,3-Dichlorobenzene 

106-46-7 1,4-Dichlorobenzene 

95-50-I 1,2-Dichlorobenzene 

95-48-7 2-Methylphenol (o-Cresol) 

108-60-I 2,2'-oxybis(l-Chloropropane) 

106-44-5 4-Methylpheno1 (p-Cresol) 

621-64-7 N-Nltroso-di-n-propylamine 

67-72-l Hexachloroethane 

98-95-3 Nitrobenzene 

78-59-l lsophorone 

88-75-S 2-Nitrophenol 

105-67-9 2,4-Dimethylphenol 

120-83-2 2,4-Dichlorophenol 

120-82-I 1,2,4-Trichlorobenzene 

91-20-3 Naphthalene 

106-47-a 4-Chloroaniline 

87-68-3 HexachLorobutadiene 

111-91-I bis(2-Chloroethoxy)methane 

59-50-7 4-Chloro-3-methylphenol 

91-57-6 2-Methylnaphthalene 

77-47-4 Hexachlorocyclopentadiene 

88-06-2 2,4,6-Trichlorophenol 

95-95-4 2,4,5-TrichlorophenoI 

'.91-58-7 2-ChloronaphthaLene 

88-74-4 2-Nitroaniline 

131-11-3 Dimethylphthalate 

208-96-a Acenaphthylene 

606-20-2 2,6-Dinitrotoluene 

3 99-09-2 3-Nitroaniline 

- 83-32-9 Acenaphthene -d 
-\ _ 51-28-5 2,4-Dinitrophenol 

& 100-02-7 4-Nitrophenol 

vi 132-64-9 Dibenzofuran 

3a 

005-G-OlUF-00 
005GMUOlUF 
120671 
005Gnu01UF 
03/27/95 
03/31/95 
04/13/95 
Uater 
UG/L 

1353 VAL 

005-G-02UF-00 
005GMUOZUF 
120765 
005GMUO2UF 
03/28/95 
04/03/95 
04/13/95 
Uater 
UC/L 

1354 VAL 

005-G-03UF-00 
005GMU03UF 
120766 
005GMU03UF 
03/28/95 
04/03/95 
04/13/95 
Uater 
UG/L 

1354 VAL 

. 

005-G-04UF-00 
OOSGMU04UF 
120950 
OOSGMU04UF 
03/29/95 
04/05/95 
04/27/95 
Water 
UG/L 

1354 VAL 

OOS-G-OSLF-00 
005GMW05LF 
120533 
005GMUO5LF 
03/23/95 
03/30/95 
04/12/95 
Uater 
UG/L 

1353 VAL 

Page: 11 

lime: lo:26 

005-G-4AUF-00 
,.nr.... , ,I .,,r uu~wlwrnur 
120952 
005GMU4AUF 
03/29/95 
04/10/95 
04/28/95 
Uater 
UG/L 

1354 VAL 

*** Validation Complete *** 



DATALCP3 

11/05/98 

NSA Mid-South, Assembly A - SWMLJ 5 
Initial Sampling Event 

Fluvial Deposits Groundwater 

Page: 12 

Time: lo:26 

121-14-i ! 2 

84-66-i ID 
7005-72-3 i4 

86-73-7 ' F 

100-01-t 14 

534-52-l 2 

86-30-k 1 N 

101-55-3 I4 

118-74-1 Ii 

87-86-5 'P 

85-01-e I P 

120-12-7 'A 

86-74-0 1 c 
04-74-2 'D 

206-44-o 1 F 
129-00-o 'P 

85-68-7 ' 61 
91-94-I 3 
56-55-3 I B 

218-01-F ' Cl 

117-81-7 'b 

117-84-c ID 

205-99-2 ) B 

207-08-F 'B 

50-32-e I 6 

193-39-5 1 I 
53-70-3 1 D 

191-24-2 ! B 
999900-32-z ! 3 

122-39-4 D 

IP I 

SAWLE ID ----m-w> 

DRIGIRM ID -----a 
LAB GAUPLE ID ---a 
ID FRQI REPDRT --a 
SAWLE DATE -----a 
DATE EXTRACTED --a 
DATE MALYZfD ---Z 
wTR,)( -----w-m--> 
“,,lTS -m-w-------, 

arameter 

,4-Dinitrotoluene 

iethylphthelate 

-Chlorophenylphenyl ether 

luorene 

-Nitroaniline 

-Methyl-4,6-Dinitrophenol 

-Nitrosodiphenylamine 

-Bromophenyl-phenylether 

exachlorobenzene 

entechlorophenol 
henanthrene 

nthracene 

arbazole 

i-n-butylphthalate 

luoranthene 

yrene 
utylbenzylphthalate 

,31-Dichlorobenzidine 

enzo(a)anthracene 

hrysene 

is(2-Ethylhexyl)phthalate (BEtIP) 

i-n-octylphthelate 

enzo(b)fluoranthene 

enzo(k)fluoranthene 

enzo(a)pyrene 

ndeno(l,2,3-cdjpyrene 

ibenz(a,h)anthracene 

enzo(g,h,i)perylene 

-Methylphenol/4+4ethylphenol 

iphenylamine 

005-G-OIUF-00 
005GMWOlUF 
120671 
005GMWOlUF 
03/27/95 
03/31/95 
04/13/95 
Water 
UC/l 

1353 VAL 

NR 

NR 

005-G-OZUF-00 
OOSGMWOZUF 
120765 
005GMWOZUF 
03/28/95 
04/03/95 
04/13/95 
Water 
UG/l 

1354 VAL 

NR 

NR 

005-G-03UF-00 
005GMW03UF 
120766 
005GMW03UF 
03/28/95 
04/03/95 
04113195 
Water 
UG/L 

1354 VAL 

NR 

NR 

005-G-04UF-00 
OOSGMWOGUF 
120950 
005GMW04UF 
03/29/95 
04/05/95 
04/27/95 
Water 
UG/L 

1354 VAL 

NR 

NR 

005-G-05LF-00 
005GMWO5LF 
120533 
005GMWOSLF 
03/23/95 
03/30/95 
04/12/95 
Water 
UG/L 

1353 VAL 

NR 

NR 

005.G-4AUF-00 
005GMW4AUF 
120952 
005GMW4AUF 
03/29/95 
04/10/95 
04/28/95 
Water 
UC/L 

1354 VA1 

3. J 

NR 

NR 

Complete *** 



DATALCP3 

11/05/98 

?a- S.$D& ~cyP,F rn -------> -" -.. -- 
ORIGINAL ID -----a 
LAB SAllPLE ID ---> 
ID FROn REFWtT --a 
SAWLE DATE -----B 
DATE EXTRACTED --, 
DATE ANALYZED ---> 
MTRlX ----v-v---, 
““ITS ---e-------> 

CAS # Parameter 

108-95-2 Phenol 

111-44-4 bis(2-Chloroethyljether 

95-57-8 2-Chlorophenol 

541-73-l 1,3-Dichlorobenzene 

106-46-7 1,4-Dichlorobenzene 

95-50-l 1,2-Dichlorobenzene 

95-48-7 2-Methylphenol (o-CresoO 

108-60-l 2,2'-oxybis(l-Chloropropane) 

106-44-5 4-Methylphenol (p-Cresol) 

621-64-7 N-Nitrooo-di-n-propylamine 

67-72-l Hexachloroethane 

98-95-3 Nitrobenzene 

78-59-l lsophorone 

88-75-5 2-Nitrophenol 

105-67-9 2,4-Dimethylphenol 

120-83-2 2,4-Dichlorophenol 

120-82-I 1,2,4-Trichlorobenzene 

91-20-3 Naphthalene 
106-47-8 4-Chloroaniline 

87-68-3 Hexachlorobutadiene 

111-91-l bis(2-ChloroethoxyImethane 

_ 59-50-7 4-Chloro-3-methylphenol 

91-57-6 2-Methylnaphthalene 

77-47-4 Hexachlorocyclopentadiene 

88-06-2 2,4,6-Trichlorophenol 

95-95-4 2,4,5-Trichlorophenol 

1 91-58-7 2-Chloronaphthalene 
88-74-4 2-Nitroaniline 

131-11-3 Dimethylphthalate 

208-96-e Acenaphthylene 

606-20-2 2,6-Dinitrotoluene 

1 99-09-2 3-Nitroanitine 
3 83-32-9 Acenaphthene 

3 51-28-5 2,4-Dinitrophenol 
i 100-02-7 4-Nitrophenol 

), 132-64-9 Dibenzofuran 

c ! 

NSA Mid-South, Assembly A - SWMU 5 
Initial Sampling Event 

Fluvial Deposits Groundwater 

005-t-4BUF-00 
OOSGMW4BUF 
120953 
005GMU4BUF 
03/29/95 
04/05/95 
04/28/95 
Mater 
UG/L 

1354 VAL 

1. J 

Page: 13 

Time: IO:26 

*** Validation Complete *** 



DATALCP3 

11/05/P&? 

NSA Mid-South, Assembly A - SWMU 5 
Initial Sampling Event 

Fluvial Deposits Groundwater 

Page: 14 

Time: lo:26 

tSWfif&SvM 

wJ’ CAS # 

121-K-2 2 

84-66-2 0 

7005-72-3 4 

86-73-7 F 

100-01-6 4 

534-52-l 2 

86-30-6 N 

101-55-3 4 

118-74-l H 

87-86-5 P 

85-01-8 P 

120-12-7 A 

86-74-B C 

84-74-2 D 

206-44-o F 

129-00-o P 

05-68-7 E 

91-94-1 3 

56-55-3 B 

218-01-9 C 

117-81-7 b 

117-84-O D 

205-99-2 B 

207-08-9 B 

50-32-8 B 

193-39-5 1 

53-70-3 D 

191-24-2 E 

999900-32-2 3 

122-39-4 0 

I P 

MLE ID -------a 
GRIGIRAL ID -----a 
LAB UI(PLE ID ---> 
ID FROI( REWRT --> 
U)IPLE DATE -----> 
DATE EXTRACTED --a 
DATE ARALYZED ---> 
mTRI)( -w-w------> 
UyITS -----------> 

arameter 

,4-Dinitrotoluene 

iethylphthelate 

-ChlorophenylphenyL ether 

L uorene 

-Nitroaniline 

-Methyl-4,6Dinitrophenol 

-Nitrosodiphenylamine 

-Bromophenyl-phenylether 

exachlorobenzene 

entachtorophenoL 

henanthrene 

nthracene 

arbazole 

i-n-butylphthalate 

luoranthene 

yrene 
utylbenzylphthalate 

,3'-Dichlorobenzidine 

enzoCa)anthracene 

h rysene 

lis(2-Ethyihexyljphthalate CBEHP) 

i-n-octylphthalate 

enzo(b)fluoranthene 

,enzo(k)fluoranthene 

enzo(a)pyrene 

ndeno(l,2,3-cdjpyrene 

libenz(a,h)anthracene 

;enzo(g,h, i jperylene 

I-Methylphenol/4-Methylphenol 

liphenylamine 

l- 

I 

005-G-4BUF-00 
005GMW4BUF 
120953 
005GMW4BUF 
03/29/95 
04/05/95 
04/28/95 
Water 
UG/L 

1354 VAL 

NR 

NR 

----A 
*** Validatiu, Lomplete *** 



NSA Mid-South, Assembly A - SWMU 5 
Initial Sampling Event 

Fluvial Deposits Groundwater 

DATALCP3 

11/05/98 

v-m\f C.YDI F rn -----__) -"Lb -1 
ORIGINAL ID -----a 
LAB SAMPLE ID ---a 
ID FROR REWRT --a 
SUlPLE DATE -----a 
DATE ANALYZED ---> 
MTRIX ---v---w--) 
““ITS -------m--m) 

CAS # Parameter 

74-87-3 Chloromethane 

74-83-9 Bromomethane 

75-01-4 Vinyl chloride 

75-00-3 Chloroethane 

75-09-2 Methylene chloride 

67-44-l Acetone 

75-15-O Carbon disulfide 

75-35-4 1,1-Dichloroethene 

75-34-3 l,l-Dichloroethane 

540-59-O 1,2-Dichloroethene (total) 

67-66-3 Chloroform 

107-06-2 1,2-Dichloroethane 

78-93-3 2-Butanone (MEK) 

71-55-6 l,l,l-Trichloroethane 

56-23-5 Carbon tetrachloride 

75-27-4 Bromodichloromethane 

78-87-5 1,2-Dichloropropane 

10061-01-5 cis-1,3-Dichloropropene 

79-01-6 Trichloroethene 

124-48-l Dibromochloromethane 

79-00-5 1,1,2-Trichloroethane 

71-43-2 Benzene 

10061-02-6 trans-1,3-Dichloropropene 

75-25-2 Eromoform 

108-10-I 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 

127-18-4 Tetrachloroethene 

79-34-5 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 

108-90-7 Chlorobenzene 

100-41-4 Ethylbenzene 

100-42-5 Styrene 

2330-20-7 Xylene (Total) 

cJ110-75-8 2-Chloroethylvinylether 

3 95-50-I 1,2-Dichlorobenzene 

cA541-73-l 1,3-Dichlorobenzene 

3 106-46-7 1,4-Dichlorobenzene 

4 

005-C-OILIF-00 
005GMWOlUF 
120671 
005GMWOlUF 
03/27/95 
04/04/95 
Water 
UG/L 

1353 VAL 

NR 

NR 

NR 
NR 

005-G-02UF-00 
005GMWO2UF 
120765 
005GMW02UF 
03/28/95 
04/07/95 
Water 
UC/L 

1354 VAL 

005-G-03UF-00 
005GMW03UF 
120766 
005GMW03UF 
03/20/95 
04/05/95 
Water 
UG/L 

1354 VAL 

NR 

NR 

NR 

NR 

UR 

NR 

NR 

NR 

*** Validation Complete *** 

005-G-04UF-00 
005GMW04UF 
120950 
005GMWO4UF 
03/29/95 
04/06/95 
Water 
UG/L 

1354 VAL 

NR 

NR 

NR 

NR 

005-G-05LF-00 
005GMW05LF 
120533 
005GMW05LF 
03/23/95 
04/03/95 
Water 
UG/L 

1353 VAL 

NR 

NR 

NR 

NR 

Page: 15 

Time: lo:26 

005-G-4AUF-00 
005GMW4AUF 
120952 
005GMW4AUF 
03/29/95 
04/06/95 
Water 
UG/L 

1354 VAL 

3. J 

NR 

NR 

NR 

NR 



DATALCP3 

11/05/90 

swi6-MA 

iz 
3 
&.- 
ii-3 
w 

CAS I 

75-69-d 

108-05-r 

108-38-: 

95-47-t 

106-42-: 

--A ‘- 

-LE ,D -------) 

ORIGItiAL ID -----: 
LAB SAllPLE ID ---: 
ID FRDH REPORT --: 
SAMPLE DATE -----: 
DATE ARALYZED ---a 
,(ATRI,f ---m--m---; 
WITS -----------; 

afameter 

richlorofluoromethane 

inyl acetate 
-Xylene 

-Xylene 

-Xylene 

NSA Mid-South, Assembly A - SWMU 5 
Initial Sampling Event 

Fluvial Deposits Groundwater 

Page: 16 

Time: lo:26 

DOS-G-OlUF-00 
DOSGMWOlUF 
120671 
D05GFIUOlUF 
D3/27/95 
D4/04/95 
dater 
JG/L 

1353 VAL 

NR 

NR 

NR 

NR 

NR 

OOS-G-OZUF-00 
OOSGMWOZUF 
120765 
005GMW02UF 
03/28/95 
04/07/95 
Water 
UC/L 

1354 VAL 

NR 

NR 

NR 

NR 

NR 

005-G-03UF-00 
005GHWO3UF 
120766 
D05GMW03UF 
03/20/95 
04/05/95 
Water 
UG/L 

1354 VAL 

NR 

NR 

NR 

NR 

NR 

DOS-G-04UF-00 
DOSGMW04UF 
120950 
D05GMW04UF 
D3/29/95 
D4/06/95 
dater 
JG/L 

1354 VAL 

NR 

NR 

NR 

NR 

NR 

005-G-OSLF-00 
005GMWO5LF 
120533 
005GMW05LF 
03/23/95 
04/03/95 
Water 
UG/L 

1353 VAL 

NR 

NR 

NR 

NR 

NR 

005-G-4AUF-00 
005GMW4AUF 
120952 
OOSGMW4AUF 
03/29/95 
04/06/95 
Water 
UG/L 

1354 VAL 

NR 

NR 

NR 

NR 

NR 

1 

*** ValidatloI, Lomplete *** 



DATALCP3 

11/05/90 

NSA Mid-South, Assembly A - SWMU 5 
Initial Sampling Event 

Fluvial Deposits Groundwater 

1 
Page: 17 

Time: lo:26 

SW-m WiE 10 e------> 

ORIGINAL ID -----a 
LAB SAJU'LE ID ---> 
ID FRDR REMNIT --> 
SAHPLE DATE -----> 
DATE ARALYZED ---, 
MTRI)( ----*---..-, 
““,TS -----------> 

CAS # Parameter 

74-87-3 Chloromethane 

74-83-9 Bromomethane 

75-01-4 Vinyl chloride 

75-00-3 Chloroethane 

75-09-2 Methylene chloride 

67-64-l Acetone 

75-15-O Carbon disulfide 

75-35-4 l,l-Dichloroethene 

75-34-3 1,1-Dichloroethane 

540-59-o 1,2-Dichloroethene (total) 
67-66-3 Chloroform 

107-06-2 1,2-Dichloroethane 

78-93-3 2-Butanone CMEK) 

71-55-6 l,l,l-Trichloroethane 
56-23-5 Carbon tetrachloride 

75-27-4 Bromodichloromethane 

78-87-5 1,2-Dichloropropane 

10061-01-5 cis-1,3-Dichloropropne 

79-01-6 Trichloroethene 

124-48-1 Dibromochloromethane 

79-00-S 1,1,2-Trichloroethane 

71-43-2 Benzene 

10061-02-6 trans-1,3-Dichloropropene 

75-25-2 Bromoform 

1~06-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 

127-18-4 Tetrachloroethene 

79-34-5 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 

108-90-7 Chlorobenzene 

100-41-4 Ethylbenzene 

3 100-42-5 Styrene 

; 1330-20-7 Xylene (Total) 

1 110-75-a 2-Chloroethylvinylether 

; 

95-50-l 1,2-Dichlorobenzene 

541-73-l 1,3-Dichlorobenzene 

- 106-46-7 1,4-Dichlorobenzene 
I 

i 

005-G-@UF-00 

005GMW4BUF 
120953 
005GMW4BUF 
03/29/95 
04/06/95 
Water 
UG/L 

1354 VAL 

4. J 

NR 

NR 

NR 

NR 

*** Validation Complete *** 



DATALCP3 

11/05/98 

NSA Mid-South, Assembly A - SWMU 5 
Initial Sampling Event 

Fluvial Deposits Groundwater 

Page: 18 

lime: lo:26 

75-69-r 

108-05-r 

108-38-Z 

95-47-r 

106-42-: 

WLE ID -------a 
DRIGIRAL ID -----a 
LA8 WLE ID ---a 
ID FROn REWRT --a 
SAWLE DATE -----a 
DATE ARALYZED ---a 
mTRI,( -..-c---r--> 
““ITS --v---r-..--, 

erameter 

richlorofLuorMnethane 

inyt acetate 

-Xylene 

-Xylene 

-Xylene 

OOS-G-48UF-00 
OOSGMWGBUF 
120953 
OOSGMW4BUF 
03/29/95 
D4/06/95 
Water 
UG/L 

1354 VAL 

NR 

NR 

NR 

NR 

NR 

. v 
*** Valldatlb Zomplete *** 





8 

Y
 



DATAlCP3 

11/05/98 

CAS # 

74-87-3 

74-83-p 

75-01-4 

75-00-3 

75-09-2 

67-64-l 

75-15-O 

75-35-4 

75-34-3 

540-59-O 

67-66-3 

107-06-z 

70-93-3 

71-55-6 

56-23-5 

75-27-4 

78-87-s 

10061-01-S 

79-01-6 

124-48-1 

79-00-5 

71-43-2 

10061-02-6 
. 

75-25-2 

108-10-l 

591-78-6 

127-18-4 

79-34-5 

108-M-3 

108-90-7 

100-41-4 

100-42-s 

1330-20-7 
4 

E.YDIF fp -------> m c- 

CMIGIRAL ID -----a 
LAB SAMPLE ID ---a 
ID FRDM REPDRT --> 
SAMPLE DATE -----a 
DATE AWALYZED ---a 
MTRIX ---L.--Y.-, 
““ITS -------v-w-, 

OD5-G-OlUF-01 DOS-G-OZUF-01 DOS-G-03UF-01 
005GlOOlUF 005G1002UF 005G1003'JF 

139521 139596 139597 
005G1001lJF 005G1002UF 005G1003UF 

12/04/95 11/30/95 11/30/95 

12/06/95 12/08/95 lzfoa/95 
Water Uater rlater 

UG/L !JG/L JG/L 

005-G-04UF-01 
-nrr.nn,,,r ""3" I ""Ltvr 
139522 
005G1004UF 
11/29/95 
12/07/95 
Uater 
UG/L 

005-G-OSLF-01 005-G-4AUF-01 
005G7""r;l F I""d... 005G104AUF 
139523 139524 
005G1005LF 005G104AUF 
11/29/95 11/29/95 
12/11/95 12/07/95 
Water Water 
UG/L UG/L 

‘ammeter 1635 VAL 1635 VAL 1635 VAL 1635 VAL 1635 VAL 1635 VAL 

:hLoromethane 

hwnomethane 

rinyl chloride 

:hloroethane 

iethyLene chloride 

Lcetone 

:arbon disulfide 

l,l-Dichloroethene 

I,l-Dichloroethane 

1,2-Dichloroethene (total) 

Zhloroform 

I,2-Dichloroethane 

!-Butanone (MEK) 

I,l,l-Trichloroethane 

:arbon tetrachloride 

Iromodichloromethane 

1,2-Dichloropropane 

:is-1,3-Dichloropropene 

rrichloroethene 

)ibromwhloromethane 

1,1,2-Trichloroethane 

jenrene 
trans-1,3-Dichloropropene 

komoform 

;-Methyl-2-Pentanone (MIBK) 

?-Hexanone 

letrachloroethene 

1,1,2,2-Tetrachloroethane 

loluene 

Zhlorobenzene 

ithylbenzene 

jtyrene 

<ylene (Total) 

NSA MEMPHIS, Assembly A - SWMU 5 
Event 1 of Long Term Monitoring 

Fluvial Deposits Groundwater 

3. J 

27. 

54. 

Page: 1 

Time: 11:23 

5. J 

m *** Validation Complete *** 



DATALCP3 

11/05/98 

SW&-MA 

z 

3 
72 

s 

z-2 

G 
CAS # Parameter 

WLE ID -------> 

DRIGIRAL ID -----a 
IA8 !CAWLE ID ---> 
ID FRDM REPUZT --a 
!SMF’LE DATE -----, 
OATE ARALUED ---> 
wTRI,( --v------v, 
UNITS -----------> 

74-87-3 Chloromethane 

74-83-9 Bromomethane 

75-01-4 Vinyl chloride 

75-00-3 Chloroethane 

75-09-Z Methylene chloride 

67-64-l Acetone 

75-15-O Carbon disulfide 

75-35-4 l,l-Dichloroethene 

75-34-3 l,l-Dichloroethane 

540-59-o 1,2-Dichloroethene (total) 

67-66-3 Chloroform 

107-06-2 1,2-Dichloroethane 

78-93-3 2-Butanone (MEK) 

71-55-6 1.1.1.Trichloroethane 

56-23-5 Carbon tetrachloride 

75-27-4 Bromodichloromethane 

78-87-5 1,2-Dichloropropane 

10061-01-5 cis-1,3-Dichloropropene 

79-01-6 Trichloroethene 

124-48-1 Dibromochloromethane 

79-00-5 1,1,2-Trichloroethane 

71-43-2 Benzene 

10061-02-6 trans-1,3-Dichloropropene 

75-25-2 Bromoform 

108-10-l 4-Methyl-2-Pentanone CMIBK) 

591-78-6 2-Hexanone 

127-18-4 Tetrachloroethene 

79-34-5 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 

108-90-7 Chlorobenzene 

100-41-4 Ethylbenzene 

100-42-5 Styrene 

1330-20-7 Xylene (Total) 

-I L 

NSA MEMPHIS, Assembly A - SWMU 5 
Event 1 of Long Term Monitoring 

Fluvial Deposits Groundwater 

Page: 2 

Time: 11:23 

105-G-4BUF-01 
105G104BUF 
139598 
105G104BUF 
11/30/95 
12108195 
dater 
JG/L 

1635 VAL 

5. J 

Complete *** 



DATALCP3 

11/05/98 

SW-b% 
F.YDIC rn --- ---- > - .?e .I 

DRIGIRAL ID -----a 
LAR SAMPLE ID ---> 
ID FRDW REPDRT --a 
SNPLE DATE -----a 
DATE ARALYZED ---S 
mTRI,( ---v---w--> 
m,T$ -----------) 

CAS #IParameter 
I 

74-87-3 Chloromethane 

74-83-9 Browwethane 

75-01-4 Vinyl chloride 

75-00-3 Chloroethane 

75-09-2 Methylene chloride 

67-64-l Acetone 

75-15-O Carbon disulfide 

75-35-4 l,l-Dichloroethene 

75-34-3 l,l-Dichloroethane 

540-59-o 1,2-Dichloroethene (total) 

67-66-3 Chloroform 

107-06-2 1,2+ichloroethane 

78-93-3 2-Butanone (MEK) 

71-55-6 l,l,l-Trichloroethane 

56-23-5 Carbon tetrachloride 

75-27-4 Bromodichloromethane 

78-87-5 1,2-Dichloropropane 

10061-01-5 cis-1,3-Dichloropropene 

79-01-6 Trichloroethene 

124-48-l Dibromochloromethane 

79-00-5 1,1,2-Trichloroethane 

71-43-2 Benzene 

10061-02-6 trans.-1,3-Dichloropropene 

75-25-2 Bromoform 

108-10-l 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 

127-18-4 Tetrachloroethene 

79-34-5 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 

108-90-7 Chlorobenzene 

; 100-41-4 Ethylbenzene 

100-42-5 Styrene 

, 1330-20-7 Xylene (Total) 

. 

NSA Mid-South Assembly A - SWMU 5 
Event 2 of Long Term Monitoring 

Fluvial Deposits Groundwater 

Page: 1 

Time: 11:3I 

O@-G-OlUF-02 

005GB00102 
145634 
005GB00102 
04/10/96 
04/23/96 
Uater 
ug/L 

1749 VAI. 

5. J 

11. 

005-G-02UF-02 
005GBOO202 
145635 
005GBOO202 
04/10/96 
04/23/96 
Water 
u9/L 

1749 VAL 

005-G-03UF-02 
005GBOO302 
145636 
D05GB00302 
04/10/96 
04/24/96 
Jater 
ug/L 

1749 VAL 

*** Validation Complete *** 

005-H-03UF-02 
005HB00302 
145641 
005HB00302 
04/10/96 
04/24/96 
Water 
U9/L 

1749 VAL 

5. J 

005-G-04UF-02 
005GB00402 
145637 
005GB00402 
04/10/96 
04/23/96 
Water 
ug/L 

1749 VAL 

005-G-OSLF-02 
_ _ _ ^ ^ - ^ - 
UU>GUUU>UC 
145640 
005GDO0502 
04/10/96 
04/24/96 
Water 
ug/L 

1749 VAL 



DATALCP3 

11/05/98 

NSA Mid-South Assembly A - SWMU 5 
Event 2 of Long Term Monitoring 

Fluvial Deposits Groundwater 

Page: 2 

Time: 11:31 

swi6-MA SNIpLE ID -------a 

ORIGIRM ID -----a 
LAB SAMPLE ID ---a 
ID FRQ( REPORT --, 
WLE DATE -----P 
DATE i!NALYZED ---a 
mTRI,( --v------m, 
WITS w-m-*------, 

CAS # Parameter 

74-87-3 Chloromethane 

74-83-9 Bromomethane 
75-01-4 Vinyl chloride 

75-00-3 Chloroethane 
75-09-2 Methylene chloride 

67-64-l Acetone 

75-15-O Carbon disulfide 

75-35-4 1,lDichloroethene 

75-34-3 l,l-Dichloroethane 

540-59-o 1,2-Dichtoroethene (total) 

67-66-3 Chloroform 

107-06-2 1,2-Dichloroethane 
78-93-3 2Butanone (MEK) 

71-55-6 l,l,l-Trichloroethane 
56-23-5 Carbon tetrachloride 
75-27-4 Bromodichloromethane 

78-87-5 1,2-Dichloropropane 

10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 

124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 

71-43-2 Benzene 

10061-02-6 trans.-1,3-Dichloropropene 

75-25-2 Eromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 

127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 

108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 

100-42-5 Styrene 
1330-20-7 Xytene (Total) 

IOS-G-4AUF-02 
lOSGBA0402 
145638 
105GBA0402 
34/10/96 
14/23/96 
Jater 
a/L 

1749 VAL 

4. J 

DOS-G-4BUF-02 
005GBBO402 
145639 
005GBBO402 
04/10/96 
04725796 
Uater 
w/L 

1749 VAL 

4. J 

*** ValidZ _L Complete *** 

- 



F 



DAlALCP3 

11/05/98 

NSA Mid-South, Assembly A - SWMU 5 
Event 3 of Long Term Monitoring 

Fluvial Deposits Groundwater 

Page: 2 

Time: 11:36 

su8c6-voA .SMPLE ID -------> 
ORIGIRAL ID -----a 
LAB WWLE ID ---, 
ID FROM REPDRT --* 
SAMPLE DATE -----, 
DATE ARALYZED ---> 
wTRI,( --WT..-----, 
""ITS ----------v, 

CAS # Parameter 

74-87-3 Chloromethane 

74-83-9 Bromomethane 

75-01-4 Vinyl chloride 

75-00-3 Chloroethane 

75-09-2 Hethylene chloride 

67-64-l Acetone 

75-15-o Carbon disulfide 

75-35-4 l,l-Dichloroethene 

75-34-3 l,l-Dichloroethane 

540-59-o 1,2-Dichloroethene (total) 

67-66-3 Chloroform 

107-06-2 1,2-Dichloroethane 

78-93-3 2-Butanone WEK) 

71-55-6 l,l,l-Trichloroethane 

56-23-5 Carbon tetrachloride 

75-27-4 Bromodichloromethane 

78-87-5 1,2-Dichloropropane 

10061-01-5 cis-1,3-Dichloropropene 

79-01-6 Trichloroethene 

124-48-l Dibromochloromethane 

79-00-5 1,1,2-Trichloroethane 

71-43-2 Benzene 

10061-02-6 trans.-1,3-Dichloropropene 

75-25-2 Bromoform 

108-10-l 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 

127-W-4 Tetrachloroethene 

79-34-5 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 

108-90-7 Chlorobenzene 

100-41-4 Ethylbenzene 

100-42-5 Styrene 

1330-20-7 Xylene (Total) 

-41 

305.G-4AUF-03 
305G4AlJF03 
152794 
105g4auf03 
WI6196 
38/21/96 
Jater 
Jg/L 

1969 VAL 

6. J 

005-G-4BUF-03 
005G4BUF03 
152795 
00594buf03 
08/16/96 
00/21/96 
Uater 
&l/L 

1969 VAL 

1. J 

10. J 

i 
*** Validatlc,.- Complete *** 

. 



DATALCP3 NSA Mid-South, Assembly A - SWMU 5 Page: 1 

11/05/98 Event 4 of Long Term Monitoring Time: II:42 

Fluvial Deposits Groundwater 

pgg&;m C.YD,F Ill -------> Q05-G-DlUF-04 WV" -- -. 005-G-OZUF-04 005-G-03UF-04 005-H-03UF-04 OD5-G-04UF-04 OOS-G-05LF-04 
ORIGINAL ID -----> 005GOlUF04 005GDZUF04 D05G03UF04 005H03UF04 DD5GD4UFD4 

^-r^^r, -_, 
UU3bU3L~US 

LAB SAW’LE ID ---> S772088*6 s772088*7 S772088'8 S772088'10 S772088*9 S772562*2 
ID FROn REKMtT --a 005G01UFO4 005GO2UFO4 005GO3UFO4 005H03UF04 005G04UF04 005G05LF04 
SNkf’LE DATE -----a 04/15/97 04/15/97 04/15/97 04/15/97 04/15/97 05/06/97 
DATE MALYZED ---> 04/17/97 04/17/97 04/77/97 04/17/97 04/17/97 os/14/97 
MATRIX ----------a Uater Water Uater Water Water Uater 
UNITS -----------> W/L UC/L UG/L UG/L UG/L UC/L 

CAS # Parameter HEM07 VAL MEMO7 VAL MEMO7 VAL MEMO7 VAL MEMO7 VAL MEM18 NV 

74-87-3 Chloromethane 

75-01-4 Vinyl chloride 

74-83-9 Bromomethane 

75-00-3 Chloroethane 

75-35-4 1,1-Dichloroethene 

75-09-2 Methylene chloride 

75-34-3 1,1-Dichloroethane 

67-66-3 Chloroform 

71-55-6 l,l,l-lrichloroethane 

56-23-5 Carbon tetrachloride 1.2 J 

71-43-2 Benzene 

107-06-2 1,2-Dichloroethane 

79-01-6 Trichtoroethene 

78-87-5 1,2-Dichloropropane 

75-27-4 Bromodichloromethane 

108-88-3 Toluene 

79-00-5 1,1,2-Trichloroethane 

127-18-4 Tetrachloroethene 

124-48-l Dibromochloromethane 

108-90-7 Chlorobenzene 

100-41-4 Ethylbenzene 

100-42-5 Styrene 

75-25-2 Bromoform 

79-34-5 1,1,2,2-Tetrachloroethane 

67-64-l Acetone 

75-15-O Carbon disulfide 

78-93-3 2-Butanone (MEK) 

108-10-l 4-Methyl-2-Pentanone (MIBK) 

10061-01-5 cis-1,3-Dichloropropene 

10061-02-6 trans-1,3-Dichloropropene 

591-78-6 2-Hexanone 

- 1330-20-7 Xylene (Total) 
- 540-59-o 1,2-Dichloroethene (total) 
2 

> 

L 

*** Unvalidated Data - Do NOT Cite *** 



IATAlCP3 

11/05/98 

NSA Mid-South, Assembly A - SWMU 5 
Event 5 of Long Term Monitoring 

Fluvial Deposits Groundwater 

Page: 1 

Time: 11:53 

1 

syBG6-WA SAlWE 10 -------> 
DRIGIRM ID -----> 
IA8 SAMPLE ID ---a 
ID FRCM REPDRT --a 

d SAWLE DATE -----a 
2 DATE MALYZED ---a 

> mTRl,( ----------> 

* 
WITS ----e-w-*--> 

f CAS # Parameter 

74-87-3 Chloromethane 

74-83-Q Bromomethane 

75-01-4 Vinyl chloride 

75-00-3 Chloroethane 

75-35-4 1,1-Dichloroethene 

75-09-2 Hethylene chloride 

75-34-3 l,l-Dichloroethene 

67-66-3 Chloroform 

71-55-6 l,l,l-Trichloroethane 

56-23-5 Carbon tetrachloride 

71-43-2 Benzene 

107-06-2 1,2-Dichloroethane 

79-01-6 Trichloroethene 

78-87-5 1,2Dichloropropane 

75-27-4 Bromodichloromethane 

108-88-3 Toluene 

79-00-5 1,1,2-Trichloroethane 

127-18-4 Tetrachloroethene 

124-48-1 Dibromochloromethane 

108-90-7 Chlorobenzene 

100-41-4 Ethylbenzene 

100-42-5 Styrene 

75-25-2 Bromoform 

79-34-5 1,1,2,2-Tetrachloroethane 

67-64-I Acetone 

75-15-O Carbon disulfide 

78-93-3 2-Butanone (MEK) 

108-10-I 4-Methyl-L-Pentanone (MIBK) 

10061-01-5 cis-1,3-Dichloropropene 

10061-02-6 trans-1,3Dichloropropene 

591-78-6 2-Hexanone 

1330-20-7 Xylene (Total) 

540-59-o 1,2-Dichloroethene (total) 

005-Ii-OTUF-05 
005GOlUF05 
S776275*6 
005GOlUFO5 
II/Of+/97 
ll/O6/97 
Uater 
UG/L 

MEM32 VAL 

005-G-02UF-05 
005GO2uF05 
S776275*7 
005GO2UFO5 
l1/04/97 
11/06/97 
Uater 
UG/L 

MEM32 VAL 

-4 

005-H-OPUF-05 
005H02UF05 
S776275*8 
005H02UF05 
11/04/97 
11/06/97 
Uater 
UC/L 

MEH32 VAL 

005-G-03UF-05 
005G03UF05 
S776296*6 
005G03UF05 
11/05/97 
11/07/97 
Uater 
UC/L 

MEH32 VAL 

005-G-04UF-05 
005G04UF05 
S776296’7 
005G04UF05 
11/05/97 
11/07/97 
Mater 
UG/L 

MEM32 VAL 

3. J 

005-G-05LF-05 
005G05LFO5 
S776275*3 
005GOSLF05 
11/04/97 
11/06/97 
Water 
UG/L 

MEM32 VAL 

*** ValidatlL-, Complete *** 



Groundwater Data from 1998 DPT Investigation 



lATALCP3 NSA Mid-South, Assembly A - SWMU 5 Page: 1 

H/05/99 Loess Groundwater Data from Second DPT Time: 11:30 

Sampling Event (June 1998) 

--.* .-- wu40-VLH ^..._. .- .- -LK *" -------> QOj-G-GBOl-f2 nnc c nnnl 4.7 "".7-U-UD"C- ,c nnr-l.-rnnz-,9 "V, u """4 IL finr-E-onhr.. 13 YY, u UYVT IL 005-G-GBQ5-jf 
ORIGINAL ID -----> 005GGBO112 005GGB0212 DO5GCBO312 OCtiGGEO412 005GCB0512 
LAB SAWPLE ID ---a $%%3243A*l s8%33l3*l s%%3313*3 s8%3313*5 s%83313*7 
ID FRWI REPORT --a 005GGB0112 0056680212 005GGB0312 QMGGBQ412 005GGBO512 
SAMPLE DATE -----a 06/03/98 06/Q4/9% 06/04f9% 06/04/9% 06/05/q% 
DATE ANALYZED ---2 Q&11/9% 06/11/98 06/13/?8 wtv90 Mf 15/98 
MATRIX -------C--B Water Water Uater Ueter water 
""ITS ------s---+ "G/t UG/L UG/L UC/L UG/L 

CAS # Parameter MET454 VAL HEM54 VA1 MEN54 VAL MEM54 VAL MT454 VA1 

74-87-3 Chloromethane IO. u 10. u 10. u 10. u 10. u 

74-83-9 Wmomethaw 10. UR 10. UR 10. u IO. UR 10. UR 
75-01-4 Vinyl chloride 10. u lo.,, u 10. u 10. u 10. u 

75-00-3 Chloroethane 10. u 10, u la. u IQ. u 10. u 
75-35-4 l,I-Dichloroethene 5. u 5. u 5. u 5. u 5. u 
75-09-2 Hethylene chloride 0.74 u 0.7% u 1.8 LJ 5. u 5. u 
75-34-3 l,l-Dichloroethane 5. u 5. u 5. u 5. u 5. u 

67-66-3 Chloroform 5. u 5, u 5. u 5. u 5. u 
71-55-6 I,l,I-Trichloroethane U 5. u 5. u U 5. u 

56-23-S Carbon tetrachtoride :: u 5. u 5. u :: u 5. u 
71-43-2 Benzene 5. u U 5. u U 5. u 

107~06-2 1,2-Dichtoroethane 5. u :: u 5. u :: u 5. u 
79-01-6 Trichloroethene 5. u 5. u 1.6 J 5. u 5. u 

78-87-5 1,2-Dichtoropropane 5. u 5. u 5. l3 5. u 5. u 
75-27-4 Bromodichloromethane 5. u 5. u 5. u 5. u 5. u 

IO%-%%-3 foluene 5. u 5. u 5. u 5. u 5. u 

79-00-5 1,1,2-Trichloroethane U 5. u 5. u 5. u U 

127-18-4 Tetrachloroethene :: u 5. u 5. u 5. u :: u 
124-48-l Dibromochloromethane 5. u 5. u 5. u U 5. u 

108-90-7 Chtorobenrene 5. u 5. u 5. u :: u 5. u 
100-41-4 Ethylbenzene 5. u 5. u 5. u 5. u 5. u 

100-42-5 Styrene 5. u 5. u 5. u 5. u 5. u 
75-25-2 Bromoform 5. u 5. u 5. u 5. u U 

79-34-5 1,1,2,2-Tetrachloroethane 5. u 5. u 5. u 5. u :: u 
67-64-l Acetone 50. u 50. u 50. u 50. u 50. u 

75-15-o Carbon disulfide 5. u 5. u 5. u 5. u 5. u 
78-93-3 2-Butanone (MEK) 25. U U 25. U 25. U 25. U 

10%-10-l 4-Methyl-2-Pentanone (WI%K) 25. U E: u 25. u 25. U 25. U 
10061-01-5 cis-1,3-Dichloropropene 5. u 5. u 5. u 5. u 5. u 

10061-02-6 trans.1,3-Dichloroprapene 5. u 5. u 5. u 5. u 5. u 
591-78-6 2-Hexanone 25. U 25. U 25. U 25. U 25. U 

1330-20-7 Xylene (Total) 5. u 5. u 5. u 5. u 5. u 
540-59-o 1,2-Dichloroethene (total) 0.78 J 5. u 5. u 5. u 5. u ,, . 

i 

+++ TT7lia~ttnhr, Crrmrrl c.t n **t 



DATALCP3 

01/05/99 

suwi-m !UW.f ID -------> 
DRIGlUL 10 -----a 
LAB WLE iD ---> 
ID FROM REPDRT --a 
SAM’LE DATE c----s 
DATE NALYZEU ---a 
)UTRI,( -..ttc--t,e-, 
““ITS -----v-m--+ 

74-87-3 Chloromethane 

74-83-9 Bromomethane 
75-01-4 Vinyl chloride 

75-00-3 Chloroethane 

75-35-4 l,l-Dichloroethene 

75-89-2 Nethylene chloride 
75-34-3 l,l-Dichloroethane 

67-66-3 Chloroform 

71-55-6 l,l,l-Trichloroethane 

56-23-5 Carbon tetrachloride 

71-43-E Benzene 

107-86-2 1,2-Dichtoroethark 
79-01-6 Trichloroethene 

78-87-S 1,2-Dfchtoropropane 
75-27-4 Bromodichlorcmethane 

108-88-3 Toluene 

79-00-S 1,1,2-Trichloroethane 

127-18-4 Tetrachkoroethene 

124-48-l Dibrcmochloromethane 

108-98-7 Chlorobenzene 
100-41-4 EthyLbenzene 

100-42-S Styrene 

75-25-2 Bromoform 

79-34-5 1,1,2,2-Tetrachloroethane 

67-64-l Acetone 

75-15-O Carbon disulfide 

78-93-3 2-Butanone (MEK) 

108-10-I 4-Methyl-2-Pentanone (MIBK) 

10061-01-5 cis-1,3-Dichloropropene 

10061-02-6 trans-1,3-Dichloropropene 

591-78-6 2-Hexanone 

1330-20-7 Xylene (Total) 

540-59-o 1,2-Dichloroethene (total) 

NSA Mid-South, Assembly A - SWMU 5 
Fluvial Deposits Groundwater - Second 

DPT Sampling Event (June 1998) 

Page: 1 

Time: 11:32 

005-G-GBOl-47 
005GGB0147 
B883243A*2 
005GGB0147 
06/03/98 
06/ II/98 
Water 
UC/C 

ww54 VAL 

IO. u 

IO. UR 
10. u 

10. u 

5. u 

0.74 u 

5. u 

5. u 

5. u 

2,8 u 
5. u 

5. u 
5. u 

5. u 
5. u 

5. u 

5. u 

5. u 
5. u 

5. u 
5. u 

5. u 

5. u 

5. u 

50. u 

5. u 
25. U 

25. U 
5. u 

5. u 
25. u 

5. u 
5. u 

T 
I 
I 

I 
I 
I 
I 
I 

I 

005-G-6802-48 
DOSGGB0248 
s883313*2 
005CGBD248 
D6/04/98 
06/13/98 
Uater 
UG/L 

REM54 VAL 

10. u 

IQ. u 
10. u 

10. u 

5. u 

1.6 U 
5. u 

5. u 

0.79 J 

5. u 
5. u 

5. u 
5.3 

5. u 

5. u 

5. u 

U 

:: u 
5. u 

5" u 

5. u 

5. u 

5. u 

5. u 

50. u 

5. u 
25. U 

2s. u 
5. u 

5. u 

25. U 

5. u 

5. u 

005-G-GB03-47 
005GCB0347 
s883313*4 
005GGBOU7 
06f 04/98 
06/13/98 
Uater 
UC/L 

MEH54 VAL 

10. u 

10. u 
IO. u 

ID. u 

5. u 

1.6 U 

5. u 

5. u 

5. u 

5. u 
5. u 

5. u 
5. u 

5. u 

5. u 

5. u 

U 

:: u 
5. u 

5. u 

5. u 

5. u 

5. u 

5. u 

50. u 

5. u 
25. U 

25. u 
5. u 

5. u 

25. U 

5. u 

5. u 
. 

OOfi-G-GEO4-47 
ODSGGB0447 
$883313*6 
DD!%GBO447 
06104/98 
06f 15/98 
Uater 
UG/L 

005-H-Gm4-47 
005HGBO447 
5883313*9 
005HGBO447 
06104/98 
06/15/98 
Water 
UC/L 

MET454 VAL UEM54 VAL 

10. u 10. 

10. UR 10. 
10. u 10. 

10. u 10. 

U 

UR 
U 

U 

U 

u 
U 

U 

U 

5. u 5. 

5. u 5. 

5. u 5. 

5. u 5. 

::7 U 6.9 5. 

U 

:: u 

5. u 

5. u 

5. u 

5. u 
U 

:: u 
5. u 

5. u 
5. u 

5. u 

5. 

5. 
5. 

5. 

5. 

5. 

5. 

5. 
5. 

5. 
5. 

5. 

5. u 5. 

5. u 5. 

50. u 50. 

5. u 5. 

25. U 25. 

25. U 25. 
5. u 5. 

5. u 5. 

25. U 25. 

5. u 5. 

5. u 5. 

U 

U 
U 

U 

U 

U 

U 

U 

U 

U 
U 

U 

U 

II 

U 

U 
U 

U 
U 

U 
U 

U 

U 

OOS-G-6805-47 
8056680547 
s8833?3*8 
005GGBOS47 
D6/QS/98 
G6/15/98 
Uater 
W/L 

HEM54 VAL 

10. U 

IO. UR 
10. U 

10. U 

5. U 

5. U 
5. U 

5. U 

5. U 

5. U 
5. U 

5. U 
5. U 

5. U 
5. U 

5. U 

5. U 

5. U 

5. U 

5. U 
5. U 

5. U 

5. U 

5. U 

50. U 

5. U 
25. U 

25. U 
5. U 

5. U 

25. U 

5. U 
5. U 

*** T7a-l iaal-in,. ~nmnlcll-n *** 



RF1 Soil Data 



DATALCP3 NSA Mid-South, Assembly A - SWMU 5 Page: 1 

11/05/98 RF1 Soil Data Time: lo:51 

t -I- 
005-S-0001-12 005-s-0002-01 005-S-0002-08 005~S-0002-10 
DOSSDOO112 005s000201 005SOOO208 005S000210 
115991s 115992s 115993s 115994s 
005s112 0055201 005S208 oD5s210 
M/28/95 01/2i3/95 01/28/95 01/28/95 
Soil Soil SQil Soil 
FIG/KG MG/KG HGfKG MG/KG 

L- P 

7440-36-O ntiinony 

7440-38-2 rsenic 

7440-39-3 ariun 

7440-41-7 erylliun 

7440-43-9 gcbnim 

7440-47-3 hromiwn 

7440-48-4 obalt 

7440-50-8 wr 
7439-92-l ead 

7439-97-6 crcury 

7440-02-o ickel 

7702-49-2 etenim 

7440-22-4 ilver 

7440-28-O hallilca 

7440-62-2 anadiun 

7440-66-6 inc 

7440-31-S in 

WLE !Q -------; 005-s-0001-01 005-S-0001-08 
DRIGINM ID -----Z 005S000101 0055000108 
LA8 SAWLE ID ---> 115989s 115990s 
ID FMJH REPDRT --3 005SlOl 005S108 
WLE DATE -----Z 01/28?95 01/28/95 
MTBIX ----------> Soil Soil 
U)IITS *..--c---r-*, UVKG UG/KG 

ammeter FDlfl4 VAI. FO1314 VAL FD1314 VAL FDl314 VAL FDt314 VAL Fol314 VAL 

7.2 

93.5 J 

0.56 J 

3.2 

13. 

13.3 

14.1 

11.4 J 

0.13 

11.3 

0.51 J 

1.2 J 

10.3 

162. 

0.51 

3.1 

12.4 

7.3 

16.5 

10.8 

7.8 

123. 

0.4 

2.4 

9.2 
6.7 

13.8 

6.6 

16.1 

6.7 

55.5 

0.43 

2.4 

12.8 

5.5 

13.3 

12. 

12.2 

171. 

0.55 

3.7 

12.5 

9.4 

18.9 

11.9 

10.1 

116. 

0.44 

2.8 

10.2 

7.4 

16.3 

11.7 

19. 11.5 25. 14.8 

36. 25.9 16. 28.7 26.2 19.2 

46.2 54.6 46.6 44.3 64.3 54. 

. 

*** Validation Complete l ** 



DATALCP3 NSA Mid-South, Assembly A - SWMCJ 5 Page: 2 

11/05/98 RF1 Soil Data lime: lo:51 

APX9-METAL 

7440-36-C 

7440-38-i 

7440-39-j 

7440-41 -i 
7440-43-q 

7440-47-3 

7440-48-4 

7440-50-e 

7439-92-l 

7439-97-6 

7440-02-C 

7782-49-2 

7440-22-4 

7440-28-O 
7440-62-2 

7440-66-6 
7440-31-5 

RAHPLE ID -------> 
ORIGIRAL ID -----a 
LA8 !WWLE ID ---a 
ID FROM REIXJRT --> 
SAWPLE DATE -----> 
w,-RIX ----mm..---> 
WITS --T-----e-.* 

ammeter FD1314 VAL FO1314 VAL FD1314 VAL FD1314 VAL FD1314 VAL FD1314 VAL 

ntimony 

rsenic 

arium 

erylliun 

achnim 

hromim 

obalt 

QPper 
ead 

ercury 

ickel 

etenim 

ilver 

halliwn 
anadiun 

inc 

in 

005-s-0003-01 005-s-0003-07 005-s-0003-17 005-s-0004-01 005-c-0004-01 005-s-0004-05 
005S000301 0059000307 005s000317 005s000401 005c000401 0055000405 
115995s 115996s 115997s 115998s 115999s 116oOOS 
005S301 055307 005s317 005s401 OO5c401 005s405 
Olf28f95 01/28/95 01/28/95 01/29/95 01/29/95 01/28/95 
Soi 1 Soil Soil Soi 1 Soil. Soil 
MG/KG UC/KG WG/KG MG/KG WC/KG HGfKG 

6.6 

164. 

0.86 

3. 

11.1 

6.5 

14.3 

16.7 

14.4 

23.3 

56.9 

8.1 

177. 

0.9 

2.3 

11.1 

6.2 

16.2 

18.2 

11.4 

20.1 

64.3 

l 
l ** Validatioi, Jmplete *** 

9.5 

104. 

0.53 

2.7 

16.7 

7.8 

16.1 

10.7 

7.9 

238. 

1. 

4. 

18.3 

9.9 

19.6 

26.8 

2.7 J 

219. J 

0.77 J 

3. 

17.2 

6.1 J 

18.7 

8. J 

18.4 

11. J 

261. J 

0.81 J 

3.4 

15.2 

7.6 J 

16.1 

22.8 J 

0.14 

16.1 20.7 15.1 

26.1 27.3 34.2 24.6 

60.6 75.6 90.2 76.9 



DAlALCP3 NSA Mid-South, Assembly A - SWMU 5 Page: 3 

11/05/98 RF1 Soil Data Time: lo:51 

AIWWETM WLE ID -------a Nls-s-0004-10 005-s-0006-01 005-s-0006-07 005-S-0006-12 005-s-0007-01 
ORIGIRAL ID -r---2 005s000410 005s000601 005SOOO607 OiXiSOOO612 005S000701 
LA8 SAMPLE ID ---a 116001s 116002s 6-116015s 6-116016s 6-116017S 
ID FRCW REWRT --a 005s410 005S601 005S607 0055612 005s701 
SAMPLE DATE -----I 01/28/95 01/29/95 01/29/95 01/29/95 01/29/95 
MTRIX me-----? SOi L Soil Soil Soil soil 
U)IIITS --v---v----> UG/KG UC/KG MGfKG #G/KG UG/KG 

005-s-0007-10 
---- __^ 

00>suu0 / 1 u 

6-116018s 
005s710 
01/29/95 
Soil 
WG/KG 

CAS I (/P aramater FD1314 VAL F01314 VAL FD1315 VAL FOl315 VAL FD1315 VAL FD1315 VAL 

7440-36-I 

7440-38-i 

7440-39-I 

7440-Cl-' 

7440-43.' 

7440-47-i 

7440-48-G 

7440-50-i 

7439-92- 

7439-97-t 

7440-02-I 

7782-49-i 

7440-22-1 

7440-28-l 
7440-62-i 

7440-66-t 

7440-31-1 

DA 

2A 

3e 

78 

PC 

3c 

CC 

BC 

1L 

6H 

ON 

2s 

4s 

DT 

2v 

6Z 

5T 

ntinmy 

rsenic 

arium 

erytliun 

acbniun 

hrcmim 

obalt 

owr 
ead 

ercury 

ickel 

eteniun 

ilver 

halliun 

anadim 

inc 

in 

6.5 

286. 

0.56 

3.6 

15.1 

13.6 

17.6 

8.4 

8.3 
192. 

0.72 

3.2 

20. 

8.1 

17.4 

16.9 

7.5 3.5 

228. 104. 

0.88 J 0.47 

4. 2.8 

20.6 17.4 

6.9 J 6.9 

21.5 13.2 

11.9 10.4 

7.7 

181. 

0.64 

3. 

19.2 
7.5 

17.9 

30.7 

11.9 

375. 

1.1 J 

8.1 J 

32.8 
15.8 

29.6 

26.4 

18.9 14.5 

0.5 

1.1 

23.8 14.6 17.3 36. 

25.9 24.8 29.6 29.9 26.9 46.5 

63.9 63.5 84.6 54. 73.1 121. 

T 

*** Validation Complete *** 



DATALCP3 NSA Mid-South, Assembly A - SWMU 5 Page: 4 

1 l/05/98 RF1 Soil Data Time: lo:51 

7440?6-( IA ntimony 

7440-3a-i !A rsenic 

7440-39-! IE ariun 

7440-41-i ‘E erylliun 

7440-43-s PC adniun 

7440-47-! IC hromiun 

7440-48-d 1 c obalt 

7440-50-t IC opper 
7439-92-1 I L ead 

7439-97-t iw ercury 

7440-02-c IN ickel 

7782-49-i !S eienim 

7440-22-4 , s ilver 

7440-28-t I T hellion 

7440-62-i ! v anadiun 

7440-66-t iz inc 

7440-31-5 iT in 

fP arameter FD1315 VAL FO1315 VAL 

2.6 

106. 

0.45 

2.3 

15.3 

6.8 

12.4 

8.4 

26. 

106. 

0.49 

2.4 

18. 
6.7 

12.4 

9. 

15.7 

30.1 

45.4 

18.1 

34.6 

49.5 

WLE ID -------> 
IlRIGIW. ID -----a 
LAB SAMPLE ID ---a 
ID FROM REWRT --a 
SA)IPLE DATf -----5 
)(ATRI)( ---------- > 
““ITS ----r--v---> 

T 
005-s-0007-12 005-C-0007-12 
005s000712 005c000712 
6-116019s 6-116020s 
005s712 005C712 
01/29/95 01129195 
Soil soil 
NG/KG K/KG 

*** Validation Jmplete *** 





h h * 







NSA Mid-South. Assembly A - SWMU 5 
RFf Soil Data 

DATALCP3 

11/05/98 

iB%W-cii pie iD -------i 

ORIGIRM IO -----a 
LA8 SAMPLE IO ---a 
ID FROM REPORT --a 
WLE DATE -----> 
DATE EXTRACTED --> 
DATE MMYZED ---? 
KATRIX ----------? 
WI,S ----mm-----> 

l- 

CAS I 

57-12-! 

ammeter 

yanide (CN) 

~tlC.~-“~~,~*, 
““,-.-“““I “I 

005s000101 
115989 
005s000101 
ol/za/~ 
02/01/95 
02/02/95 
Soil 
MG/KG 

FDl314 VA1 

nnr,e.nnn,-nn ““I ” “I”. “” 
005SOOO108 
115990 
005$000108 
01/28/95 
G2/01/95 
02/02/95 
Soil 
W/KG 

FD1314 VA1 

@5-S-DDDl-?2 

005S000112 
115991 
005sOGO112 
01/28/95 
02/02/95 
02/10/95 
Soil 
NG/KG 

FD1314 VA1 

,, . 

O@-S-OOIJZ-01 
005s000201 
115992 
0055000201 
01/28/95 
02/02/95 
02/10/95 
Soil 
GIG/KG 

FO1314 VAL 

005-S-0002-08 
005SOOO208 
115993 
005SOOO208 
M/28/95 
02/02/95 
02/10/95 
Soil 
WJKG 

FM314 VA1 

Page: 9 

lime: lo:51 

005-S-0002-10 
0058000210 
115994 
005SOOO210 
01/28/95 
02fW95 
02/?0/95 
Soil 
HWKG 

FM314 VA1 

*** Validatinn ~ornnlet~ *** 



DATALCP3 

11/05/98 
. 

NSA M 

WTAL-Cll WLE ID -------> 
UUGIRM ID ---T-B 
LAB SAN’LE ID ---a 

57-12-5 

a 

ID FR(I( REKN --a 
WLE DATE --_-- 

DATE EXTRACTED --: 
DATE AJIALZED ---3 
m’TRI,( ----m--w--, 
fyI,s -----------j 

erameter 

yenide (CN) 

005-s-0003-01 
005s000301 
115995 
005s000301 
01/28/95 
02/02/95 
D2/10/95 
Soil 
WGfKG 

FD1314 VAL 

-d-South, Assembly A - SWMU 5 
RF1 Soil Data 

Page: 10 

Time: lo:51 

005-s-0003-07 
005S000307 
115996 
005s000307 
01/28/95 
02/02/95 
02/10/95 
soi 1 
ItGfKG 

FD1314 VAL 

d 

005-s-0003-17 
0055000317 
115997 
005s000317 
D1/28/95 
02/02/95 
02/10/95 
Soil 
HGtKG 

FDl314 VAL 

D05-S-0004-01 
D05S000401 
115998 
0055000401 
m/29/95 
D2/02/95 
02/10/95 
Soil 
HG/KG 

FD1314 VA1 

005-c-0004-01 
005c00D401 
115999 
DO5cDOo4o1 
01/29/95 
02/02/95 
02/10/95 
Soil 
MG/KG 

FD1314 VA1 

005-s-0004-05 
0055000405 
116000 
005$000405 
01/28/95 
02/t&?/95 
02/10/95 
Soil 
ItGfKO 

FD1314 VA1 

*** Validation -2mplete l ** 







DATALCP3 

11/05/98 

NSA Mid-South, Assembly A - SWMU 5 
RF1 Soil Data 

Page: 13 

Tin-e: lo:51 

-. . . , ..--- 
sLIIy((r-lezKB 

CAS k 

94-82-t 

88-85-7 

93-76-5 

93-72-l 

75-99-E 

1918-00-5 

120-36-5 

94-74-t 
93-65-i 

94-75-i 

. . ..-. .- _̂  
SM*LC ,” -------j 

ORIGINAL ID -----a 
LAB SAJW’LE ID ---> 
ID FROM REPORT --, 
SAMPLE DATE -w--w) 

PATE WMYZED ---> 
)IATRIX ..~-------.a 
MI,S -----------) 

ammeter 

,4-DB 

inoseb 

,4,5-T 

,4,5-TP (Sitvex) 

alapon 

icanba 

ichlorprop 

CPA 

CPP 

,4-D 

l- nnr 
uw-S-OOOi-Oi 

005s000101 
115971 
005s000101 
01/28/95 
O2/ 18#5 
soi 1 
UG/KG 

FD1314 VAL 

19000. J 

nnc I nnn. na 
““~-3-!J”“I-“v 

0055000108 
115972 
005s000108 
N/28/95 
02/18/95 
Soi 1 
UGfKG 

FO1314 VAL 

005;S~O~Ol-i2 

005S000112 
115973 
005SOOOll2 
01/28/95 
02/18/95 
Soil 
UG/KG 

FD1314 VA1 

nn+-P-nlln,-n, 
“Y* * YYYL “I 

0055000201 
115974 
0055000201 
01/28/95 
02/23/95 
Soil 
UC/KG 

PO1314 VAL 

nnc.e-nnn7-na 
""I " """L YY 

005S000208 
115975 
005SOOO208 
01/28/95 
02/23/95 
Soil 

UG/KG 

FD1314 VAL 

4.4 J 

4500. J 

005~s-nnn7.m “Y”W .- 
005S000210 
115976 
0D5s000210 
01/28/95 
02fW95 
soi 1 
N/KG 

FD1314 VAL 

l ** Validation Complete *** 
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NSA Mid-South, Assembly A - SWMU 5 
RF1 Soil Data 

Page: 17 

Time: IO:51 

m--* p -IF I” -------> WT” w- -- 

UUGIRAL ID -----a 
LAB SAHPLE ID ---a. 
ID FROW REKNH --a 
!iU#‘LE DATf -----> 
DATE fXTRACTfD -4 
DATE ARALYi?fD ---i 
,‘ATRlX -------e-m, 
(JjfITS -----------, 

CAS #jPermeter 

86-50-o Azinphos methyl 

35400-43-2 Sulprofos (Bolster) 

2921-88-2 Chloropyrifos 

56-72-4 Counaphos 

8065-48-3 Demeton.0 

333-41-5 Diazinon 

62-73-7 Dichlorvos 

298-04-4 Disulfoton 

13194-48-4 Ethoprop 

115-W-2 Fensulfothion 

55-38-9 Fenthion 

150-50-5 Merphos 

7706-34-7 Mevinphos, Alpha 

300-76-5 Yated 
298-00-o l4ethyl parathion 

298-02-2 Phorate 

299-84-3 Rome1 

22248-79-9 Stirophos (Tetrechtorovinphos) 

34643-46-4 Tokuthion 

327-98-O Trichloronete 

126-75-O lemt0n.S 

L 

Q~~-$-OlJO~-01 
005s000101 
115971 
0055000101 
01/28/95 
02/w/95 
02/14/95 
soi L 
UG/KG 

FD1314 VA1 

005-s-0001-08 
005s000108 
115972 
0055000108 
01/28/95 
02/04/95 
D2/14/95 
Soil 
l&/KG 

FM314 VA1 

DO5-S-0001-12 
0055000112 
115973 
005S000112 
01/28/95 
02/04/95 
02/w/95 
soi 1 
UG/KG 

FD1314 VAL 

005-S-0002-01 
005SOOO201 
115974 
005SOOO201 
01/28/95 
02/04/95 
02/146/95 
Soil 
UG/KG 

FD1314 VAL 

005-S-0002-08 
005SOOO208 
115975 
005SOOO208 
01/28/95 
02/04/95 
02/14/95 
soi 1 
UG/KG 

FD1314 VAL 

005-s-0002-10 
0055000210 
115976 
005s000210 
01/28/95 
02/W/95 
02It4/95 
Soil 
M/KG 

FD1314 VA1 

ftt validation Complete *** 



DATALCP3 

11/05/98 

w&46-s P 

z 
t- 
L 

SAI(PLE ID -------> 
ORIGIRAL ID -----a 
LAB SAWLE ID ---a 
ID FROM REPORT --a 
!UHPLf DATE -----> 
DATE EXTRACTED --> 
OATE ANALYZED ---a 

3 

"ATRlX ----------> 
""ITS -------..--m> 

. 

CAS # Parameter 

86-50-o Azinphos methyl 

35400-43-2 Sulprofos (Bobtar) 

2921-88-2 Chloropyrifos 

56-R-4 Counaphos 

8065-48-3 Demeton,O 

333-41-5 Diazincm 

62-73-7 Dichlorvos 

298-04-4 Disulfoton 

13194-48-4 Ethoprop 

115-90-2 Fensulfothion 

55-38-9 Fenthion 

150-50-5 blerphos 

7786-34-7 Mevinphos, Alpha 

300-76-5 Ualed 

298-00-O Methyl parathion 

298-02-2 Phorate 
299-84-3 Ronnel 

22248-79-9 Stirophos (Tetrechlorovinphos) 
34643-46-4 Tokuthion 

327-98-O Trichloronate 

126-75-D Demeton,S 

NSA Mid-South, Assembly A - SWMU 5 
RF1 Soil Data 

005-s-0003-01 
DO5SOOO301 
115977 
005s000301 
01/28/95 
92/w/95 
02/14/95 
Soil 
llG/KG 

FD1314 VAL 

)05-S-0003-07 ~05-5-0003-17 
~05s000307 305s000317 
115978 115979 
305s000307 ~05s000317 
)1128/95 H/28/95 
)2/04/95 32/04/95 
)2/14/95 32/15/95 
ioii Soil 
&/KG JG/KC 

:D1314 VA1 FD1314 VAI. 

1 
*** Validatiorr Jmplete *** 

305-s-0004-01 
305s000401 
115980 
D05S000401 
M/29/95 
D2/04/95 
02/?5/95 
Soil 
JG/KG 

FD1314 VA1 

005-c-0004-01 
005c000401 
115981 
005c000401 
01/29/95 
02/04/95 
D2/15/95 
Soil 
UG/KG 

FD1314 VAL 

Page: 18 

Time: IO:51 1 
105-s-0004-05 
~055000405 
115982 
1D5SOOO405 
U/28/95 
32/04/95 
32/15/95 
Boil 
JG/KG 

FD1314 VAL 

4 - 



DATALCP3 

11/05/98 

NSA Mid-South, Assembly A - SWMU 5 
RF1 Soil Data 

siiw-m P ALE iD -------) 
ORIGINAL ID -----a 
LAB SAMPLE ID ---z 
ID FRCW REWRT --a 
WLE DATE -----a 
DATE EXTRACT&D --> 
DATE ARALVZED ---I 
MTR,X ---*--m-v-) 
““ITS ------w-w--> 

QO~-~.OOO~~~O 

005s000410 
115983 
005s000410 
01/28/95 
02/@4/95 
O2/15/95 
Soil 
UC/KG 

CAS #Pm&meter 

86-50-O Azinphos methyl 

35400-43-2 Sulprofos (Bolster) 

2921-88-2 Chloropyrifos 

56-72-4 Counaphos 

8065-48-3 Demeton,O 

333-41-5 Diazinon 

62-73-7 Dichlorvos 

29a-04-e Disut fot0n 

13194-48-4 Ethoprop 

115-W-2 Fefwulfothion 

55-38-9 Fenthion 

150-50-5 Werphos 

7766-34-7 Mevinphos, Alpha 

300-76-5 Waled 

298-00-O Methyl parathion 

298-02-2 Phorate 
299-84-3 Ronnel 

22248-79-9 Stirophos (Tetrachlorovinphos) 

34643-46-4 Tokuthion 

327-98-O TrichLoronete 

126-75-O Demeton,S 

IlflL~JWl~L”~ ““4 Y YYW Y 
0055000601 
115984 
005s000601 
Olf29/95 
02/04/95 
02/15/95 
Soit 
UC/KG 

FD1314 VAL F01314 VAL 

005-S-QQO&O7 

005SOOO607 
116003 
005SOOO607 
01/29f95 
02/07/95 
02/23/95 
Soil 
UG/KG 

FD1315 VAL 

!JOf;-S-gU.&12 
0055000612 
116004 
005SOOO612 
01/29/95 
02107t95 
02/23/95 
Soil 
UGtKG 

F01315 VAL 

005-S-0007-01 
005s000701 
116005 
005s000701 
01/29/95 
02/07195 
02/23/95 
Soil 
UG/KG 

FO1315 VAL 

Page: 19 

lime: lo:51 -l 
005-s-0007-10 
005s000710 
116006 
005s000710 
01/29/95 
02/07/95 
02/23/95 
Soil 
UG/KG 

F01315 VAL 

*** Validation ComDlete *** 



DATALCP3 

1 l/05/98 

NSA Mid-South, Assembly A - SWMU 5 
RF1 Soil Data 

Page: 20 

Time: lo:51 

suf%&DP P 

CAS ;b 

86-50-O 

35400-43-2 

2921-08-2 

56-72-4 

8065-48-3 

333-41-5 

62-73-7 

298-W-4 
13194-40-h 

115-90-i 

55-38-5 

150-50-5 

7786-34-i 

3fIO-76-5 

298-00-t 

298-02-i 

299-84-I 

22248.79-( 

34643-46-d 

327-98-t 

126-75-t 

l- 
NLE ID -------a 

ORIGINAL ID -----a 
LAB SAIPLE ID ---a 
ID FRM REKNIT --P 
SWJLE DATE -----a 
DATE EXTUACTED --> 
DATE ANALWBI ---* 
m’,RI,( -------e-v, 
“,,ITS --------> 

irameter 

rinphos methyl 

JtprQfOS (6Ot5tWf 

lloropyrifos 

XnulphOS 

mtQn,O 

iazinon 

ichlorvos 

isulfoton 

rhoprop 

msulfothion 

mthion 

arphos 

winphos, Alpha 

aled 

Ethyl parathion 

lorate 
mnel 

tirophos (Tetrachlorovinphos) 

okuthion 

richtoronate 

emet0n.S 

305-S-0007-12 
305SOOO712 
116007 
0058000712 
31/29/% 

D2/07195 
D2/23f95 
Soil 
JGlKG 

FD1315 VA1 

)05-C-0007-12 
305C000712 
116008 
)05c000712 
H/29/95 
12107195 
)2/24/95 
ioil 
JGlKG 

FD1315 VAL 

3mplete l ** l ** Validatior, 



DATALCP3 

11/05/98 

SUfU-PEST WLE ID -------a 
ORIGIRAL ID -----, 
LAB SAWLE ID ---> 
ID FRaW REF'ORJ --a 
SAF&'LE DATE -----, 
DATE EKJRACJED --> 
DATE AtlMrzED ---? 
I(AJRI,( --m-------> 
WIJS --------e-m> 

CAS # Parameter 

319-84-6 alpha-BHC 

319-85-7 bete-EHC 

319-86-8 delta-BHC 

58-89-9 gama-BHC (Litine) 

76-44-8 Heptschlor 

309-00-2 Aldrin 

1024-57-3 Heptachlor epoxide 

959-98-8 Endosulfen I 

60-57-I Dieldrin 

72-55-9 4,4'-DDE 

72-20-8 Endrin 

33213-65-9 Endosulfan 11 

72-54-8 4,4'-DDD 

1031-07-8 EndoruLfan sulfate 

50-29-3 4,4'-DDT 

72-43-5 Ftethoxychlor 
53494-70-s Endrin ketone 

7421-93-4 Endrin eldehyde 

5103-71-9 alpha-Chlordane 

5103-74-2 gaama-Chlordane 

8001-35-2 Toxaphene 

12674-11-z Aroclor-1016 

11104-28-2 Aroclor-1221 

53469-21-9 ArocLor-1242 

12672-29-6 Aroclor-1248 

11097-69-I Aroclor-1254 
11096-82-s Aroclor-1260 

11141-16-5 Aroclor-1232 

12789-03-6 Technical Chlordane 

NSA Mid-South, Assembly A - SWMU 5 
RF1 Soil Data 

Page: 21 

Time: 10:51 

005-s-0001-01 
005s000101 
115989 
005s000101 
D1/28/95 
02/07/95 
02/17/95 
Soil 

UG/KG 

FD1314 VAL 

22. J 

NR 

005-S-0001-08 
005s000108 
115990 
005s000108 
01/28/95 
02/07/95 
02/17/95 
Soil 
UG/KG 

F01314 VAL 

NR 

005-S-0001-12 
005s000112 
115991 
005SOOO112 
01/28/95 
02/07/95 
02/17/95 
Soil 
UC/KG 

FD1314 VAL 

NR 

005-s-0002-01 
005s000201 
115992 
0095000201 
M/28/95 
02/07/95 
02/17/95 
Soil 
UC/KG 

FD1314 VAL 

43. J 

NR 

005-S-0002-08 
OOSSOOO208 
115993 
005SOOO208 
01/28/95 
02/07/95 
02/17/95 
SoiL 
UG/KG 

FD1314 VAL 

NR 

005-S-0002-10 
005S000210 
115994 
005S000210 
01/28/95 
02/07/95 
02/17/95 
Soil 
UG/KG 

FOl314 VAL 

NR 

l ** Validation ComDlete *** 



NSA Mid-South, Assembly A - SWMU 5 
RFI Soil Data 

DATALCP3 

II/OS/98 

319-84-6 Ipha-BHC 

319-85-7 eta-BHC 

319-86-8 lelta-BHC 

58-89-9 &ma-BBC (Lindane) 

76-44-8 eptachlor 

3fJ9-00-2 Ldrin 

1024-57-3 eptachlor epoxide 

959-98-8 ndosuifan I 
60-57-I ieldrin 

R-55-9 ,4'-DOE 

72-20-8 ndrin 

33213-65-9 ndosulfan II 

72-54-8 ,4'-DDD 

1931-07-8 ndorulfan sulfate 

50-29-3 ,4'-DDT 

72-43-5 ethoxychlor 
53494-70-S ndrin ketone 

7421-93-4 ndrin aidehyde 

5103-71-9 lpha-Chlordane 

5103-74-2 lamna-Chlordane 

8001-35-2 oxaphene 

12674-11-2 rector-1016 

11104-28-2 roclor-1221 

53469-21-9 ,roclor-1242 

12672-29-6 roclor-1248 

11097-69-l roclor-1254 

11096-82-s roclor-1260 

11141-16-5 roclor-1232 

12789-03-6 ethnical Chlordane 

T 

!jAM’LE ID -------> 
CRIGIRM ID -----a 
LA8 SAWLE IO ---a 
ID FRIM REPOllJ --a 
SAW’LE DAJE -----a 
DATE EXJRACJED --> 
DAJE ANALYZED ---? 
,,AJRIX -------e-m) 
WIJS --------w-m> 

armeter 

005-s-0003-01 
005S000301 
115995 
005s000301 
01/28/95 
02/07/% 
02/28/95 
Soil 
UG/KG 

FD1314 VAL 

60. JD 

57. J 90. 

NR NR NR NR NR 

005-s-0003-07 
005s000307 
115996 
005s000307 
01/28/95 
02/07/95 
02/17/95 
Soil 
UC/KG 

FD1314 VAL 

45. J 

005-s-0003-17 
OOSSOOG317 
115997 
005s000317 
01/28/% 
02/07/95 
02/17/95 
Soil 
UG/KG 

F01314 VAL 

005-s-0004-01 005-c-0004-01 
005s000401 005c000401 
115998 115999 
OMS000401 005c000401 
01/29/95 01/29/% 
02/07/95 02/07/95 
02/28/95 02/28/95 
Soil Soit 
UGfKG UG/KG 

FDl314 VAL FD1314 VAL 

2.8 

290. 

11. 

6.8 

928. 

8.2 

33. 

223. 

Page: 22 

Time: lo:51 

005-s-0004-05 
005s000405 
116000 
005so00405 
01/28/95 
02/07/95 
02/17/95 
Soil 
UG/KG 

FO1314 VAL 

8.3 J 

NR 

*** Validation -amplete l ** 



DATALCP3 

11/05/98 

sm46-PEST WLE #a -------> 
QRIGIRM ID -----, 
IA8 SAlPLE ID ---a 
ID FRCM REPORT --a 
SAMPLE DATE -----, 
DATE EXTRACTED --a 
DATE ANALYZED ---, 
MTpIx -----m----, 
WITS ----------“> 

CAS # Parameter 

319-84-6 alpha-BHC 

319-85-7 beta-BHC 

319-86-8 delta-BHC 

58-89-9 gama-BHC (Lindane) 

76-44-8 Heptachlor 

309-00-2 Aldrin 

1024-57-3 Heptachlor epoxide 

959-98-8 Endosulfan I 

60-57-l Dieldrin 

72-55-9 4,4'-DDE 
72-20-8 Endrin 

33213-65-9 Endosulfen II 

R-54-8 4,4'-DDD 

1031-07-8 Endosulfan sulfate 

50-29-3 4,4'-DDT 

72-43-S Nethoxychlor 
53494-70-5 Et-&in ketone 

7421-93-4 Endrin aldehyde 

5103-71-9 alpha-Chlordane 

5103-74-2 gemne-ChLordane 

8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 

11104-28-2 Aroclor-1221 

53469-21-9 Afoctor-1242 

12672-29-6 Aroclor-1248 

11097-69-l Aroclor-1254 

11096-82-5 Aroclor-1260 

11141-16-5 Aroclor-1232 

12789-03-6 Technical Chlordane 

NSA Mid-South, Assembly A - SWMU 5 
RF1 Soil Data 

Page: 23 

Time: lo:51 

005-s-0004-10 
005s000410 
116001 
005$000410 
M/28/95 
D2/0?/95 
02/17/95 
Soi 1 
UG/KG 

FD1314 VAL 

NR 

005-s-0006-01 
005s000601 
116002 
005SOOO601 
01/29/95 
02/07/95 
02/17/95 
Soi 1 
W/KG 

FD1314 VAAL 

15. J 

NR 

005-S-0006-07 005-S-0006-12 
0056000607 005SOOO612 
116015 116016 
0058000607 0055000612 
01/29/95 01/29/95 
02/10/95 02/10/95 
02/27/95 02/27/95 
Soi 1 Soil 
UG/KG UG/KG 

FD1315 VAI. 

12. J 

103. D 

NR 

. 

FD1315 VAI. 

NR 

005-s-0007-01 
005s000701 
116017 
005s000701 
01/29/95 
02/10/95 
02/27/95 
Soi 1 
UG/KG 

FD1315 VAL 

29. 

NR 

005-s-0007-10 
005s000710 
116018 
005s000710 
01/29/95 
02/W/95 
02/28/95 
Soil 
UC/KG 

FD1315 VAL 

NR 

*** Validation Comp .ete *** 



DATALCP3 

11/05/98 

319-84-6 

319-85-7 

319-86-8 

58-89-9 

76-44-8 

309-00-2 

1024-57-3 

959-98-8 

60-57-l 

R-55-9 

72-20-8 

33213~65-9 

72-54-8 

1031-07-8 

50-29-3 

72-43-5 
53494-70-5 

7421-93-C 

5103-71-9 

5103-74-Z 

8001-35-z 

12674-11-2 

11104-28-z 

53469-21-9 

12672-29-6 

11097-69-l 

11096-82-5 

11141-16-5 

12789-03-C 

wl.E 10 --.-----> 005-s-0007-12 DOS-C-0007-12 
ORIGINAL ID -----a 0058000712 305COCIO712 
LAB SNS’LE ID ---a 116019 116020 
ID FROn REPORT --a 0055000712 105c000712 
SAMPLE DATE -----a 01/29/95 M/29/95 
DATE EXTRACTU, --> 02/10/95 32/10/95 
DATE ARALYZEO ---a 02/28/95 52/28/95 
wTR,X --m---m---, Soil Poit 
WI‘IS ------..----a UG/KG JGfKG 

ammeter FD1315 VAL FD1315 VAL 

lpha-BHC 

eta-8HC 

elta-BHC 

smna-EHC (Lindane) 

eptachlor 

ldrin 

eptachlor epoxide 

ndosulfan I 

ieldrin 

,4'-DDE 
ndrin 

mdosulfan II 

,4'-DDD 

ndosulfan sulfate 

,4'-DDl 

ethoxychlor 
ndrin ketone 

ndrin aldehyde 

lpha-Chlordane 

amna-Chlordane 

oxaphene 

roclor-1016 

roclor-1221 

roclor-1242 

roclor-1248 

roclor-1254 

roclor-1260 

roclor-1232 

ethnical Chlordane 

NSA Mid-South, Assembly A - SWMU 5 
RF1 Soil Data 

NR NR 

Jmplete *** 

Page: 24 

Time: lo:51 

*** Validatiori 



DATALCP3 

11/05/98 

NSA M -d-South, Assembly A - SWMU 5 
RF1 Soil Data 

1 

su846-swA WLE 10 -------> 

ORIGINAL ID -----a 
LAB SAllPLE ID ---a 
ID FRDH REWRT --) 
!ZABPLE DATE -----a 
DATE EXTRACTED --2 
DATE ARALVZRI *--, 
MTRIX -..--v--v--) 
wr,s -----------) 

CAS #IParameter 

108-95-2 Phenol 

111-44-4 bis(2Xhtoroethyl)ether 

95-57-8 E-Chlorophenol 

541-73-l 1,3-Dichlorobenzene 

106-46-7 1,4-Dichlorobenrene 

95-50-l 1,2-Dichlorobenzene 

95-48-7 2-Methylphenol (o-Cresol) 

108-60-l 2,2'-oxybistl-Chloropropane) 
106-44-5 4-Methylphenol (p-Cresol) 

621-64-7 N-Uitroso-di-n-propylamine 

67-72-l Hexachloroethane 

98-95-3 Nitrobenzene 

78-59-l Isophorone 

88-75-5 2-Nitrophenol 

105-67-9 2,4-Dimethylphenol 

X20-83-2 2,4-Dich~orophewl 

120-82-l 1,2,4-Trichlorobenzene 

91-M-3 Naphthalene 
106-47-8 4-Chloroaniline 

87-68-3 Hexachlorobutadiene 

111-91-l bis(2-Chloroethoxy)methane 

59-50-7 4-Chloro-3-methylphenol 

91-57-6 2-Methylnaphthalene 

77-47-4 Hexachtorocyclopentadiene 

88-06-2 2,4,6-Trichlorophenol 

95-95-4 2,4,5-Trichlorophenol 

91-58-7 2-Chloronaphthalene 

88-74-4 2-Nitroaniline 

131-11-3 Dimethylphthalate 

208-96-8 Acenaphthylene 

606-20-2 2,6-Dinitrotoluene 

3 99-09-2 J-Nitroaniline 

c 83-32-9 Acenaphthene 

,z 51-28-5 2,4-Dinitrophenol 

~~~100-02-7 4-Nitrophenol 

5132-64-9 Dibenrofuran 

005-s-0001-01 
005s000101 
115989 
005s000101 
01/28/95 
02/05/% 
02/09/% 
Soil 
UG/KG 

FM314 VAL 

005-S-0001-08 005-S-0001-12 
005SOOOlO8 005SOOO112 
115990 115991 
005s000108 005SOOO112 
01/28/95 01/28/95 
02/05/% 02/05/% 
02/09/95 02/W/% 
soit Soil 

UGfKG UG/KG 

FD1314 VAL FD1314 VAL 

. 

*** Validation Comnlete *** 

005-s-0002-01 005-S-0002-08 
005SOOO201 005SOOO208 
115992 115993 
005s000201 005SOOO208 
01/28/95 01/28/95 
02/13/95 02/05/% 
02/15/95 02/09/95 
Soil Soil 
UWKG UGfKG 

FD1314 VAL FM314 VAL 

Page: 25 

Time: lo:51 

005-S-0002-10 
005SO00210 
115994 
005SOOO210 
01/28/95 
02/05/95 
02/10/95 
Soil 
UG/KG 

FD1314 VAL 



NSA Mid-South, Assembly A - SWMU 5 
RFI Soil Data 

_DATALCP3 

II/OS/98 

CAS # 

121-14-2 

84-66-2 

7005-72-3 

86-73-7 

100-01-6 

534-52-l 

86-30-6 

101-55-3 
118-74-I 

87-86-S 

85-01-a 

120-12-7 

86-74-8 

84-74-2 

206-44-O 

129-00-O 
85-68-7 

91-94-1 

56-55-3 

218-01-s 

117-81-J 

117-84-c 

205-99-i 

207-08-5 
50-32-F 

193-39-L 

53-70-I 

191-24-2 

9999900-32-2 

122-39-4 

WLE 1;O -------a 
ClRIGlNAl 10 -----a 
LAB BAWLE IO ---, 
IO FROH REPORT --? 
!WR’i.E DATE -----a 
DATE EXTRI4ClEO --2 
OATE AyALK?EO ---> 
wTRI,( . . . . . . . ...) 
WITS ““““““““““” 2 

aremeter 

',4-Dinitrotoluene 

iethytphthalate 
-ChLorophenyLphenyl ether : 

luorene 

-Nitroaniline 

I-Methyl-4,6-Dinitrophenol 

I-Nitrosodiphenylamine 

,-BromophenyL-phenylethsr 

lexachlorobenzene 

IentachLorophed 

Ihenanthrene 

rnthrecene 

:arbazole 

1 i -n-butylphthalate 

:Luoranthene 

Wene 
butylbenzylphthalate 

1,3*-Dichlorobenzidine 

ienzo(e)anthracene 

:hrysene 

,is(Z-EthylhexyOphthaLate (BEHP) 

)i-n-octylphthalate 

$enzo(b)ftuoranthene 

&nzo(k)fluoranthena 

lenzo(a)pyrene 

Indeno(l,2,3-cd)pyrene 
)ibenz(a,h)anthracene 

enzo(g,h,i)perylene 

'-Methylphenol/4+ethylphenol 

iphenylamine 

l- 
)05-s-0001-01 
105s000101 
115989 
105s000101 
)1/28/95 
)2/05/95 
)2/09/95 
ioi L 
JG/KG 

w314 VAL 

NR 

NR 

)05-S-0001-08 
)055000108 
115990 
)05s000108 
M/28/95 
)2/05/95 
12/09/9S 
3oi 1 
JG/KG 

WI314 VAL 

NR 

NR 

005-S-0001-12 
005S000112 
115991 
DOSS000112 
Dl/28/95 
82/05/95 
D2/09/95 
Soi 1 
UG/KG 

FD1314 VAL 

NR 

NR 

005-s-0002-01 
DG5SOOO2Ol 
115992 
005S000201 
Ot/28/95 
02/?3/95 
02/15/95 
Soi 1 
UG/KG 

FD1314 VAL 

140. J 

NR 

NR 

105-s-0002-08 
305SOOO208 
115993 
)135SOGO208 
U/28/95 
)2/05/95 
)2/09/95 
soil 
JG/KG 

FD1314 VAL 

NR 

NR 

Page: 26 

Time: IO:51 

DO5-S-0002-10 
DO5SG00210 
115994 
0055000210 
01/28/95 
02/05/95 
02/10/95 
Soi 1 
lJG/KG 

FD1314 VA1 

NR 

NR 

*** ValidatiolL .amplete *** 



DATALCP3 

11/05/98 

mM6"m -LE 1,) _...-..; 

ORIGIRM ID -----> 
LAB SANPLE 10 ---I 
ID FROM REWRT --> 
SAWLE DATE -----I 
PATE EXTRACTED --J 
DATE ARMYZEO ---a 
mTRl)( .-........> 
““ITS . . ..-...-... 

CAS At Parameter 

108-95-2 Phenol 

111-44-4 bis(2-Chioroethyl)ether 

95-57-8 2-Chlorophenol 

541-73-I 1,3-Dichlorobenzene 

106-46-7 1,4-Dichlorobenzene 

95-50-I 1,2-Dichlorobenrene 

95-48-7 2-Methylphenol (o-Cresol) 

108-60-l 2,2*-oxybis(l-Chloropropane) 
106-44-S 4-Methylphenol (p-Cresol) 

621-64-7 N-Nitroso-di-n-propyiamine 
67-72-l HexachLoroethane 

98-95-3 Nitrobenzene 

78-59-l Isophorone 

88-75-5 2-blitrophenot 

fl 105-67-9 2,4-Dimethylphenol 

120-83-2 2,4-Dichtorophenol 

120-82-l 1,2,4-Trichlorobenzene 

91-20-3 Naphthalene 

106-47-8 4-Chloroaniline 

87-68-3 Hexachlorobutadiene 

111-91-1 bis(2-Chloroethoxy)methane 

59-50-7 4-Chloro-3-methylphenol 

91-57-6 2-Methylnaphthalene 

77-47-4 Hexachlorocyclopentadiene 

88-06-2 2,4,6-Trichkorophenol 

95-95-4 2,4,5-Trichlorophenol 

91-58-7 2-Chloronaphthalene 

08-74-4 2-Nitroaniline 

131-11-3 Dimethylphthalate 

_ 208-96-a Acenaphthylene 
- 606-20-2 
2 

2,6-Dinitrotoluene 

99-09-2 3-Nitroaniline 
2 83-32-9 Acenaphthene 

'n 51-28-S 2,4-Dinitrophenol 

"2 100-02-7 4-Nitrophenol 

i 132-64-9 Dibenzofuran 

NSA Mid-South, Assembly A - SWMU 5 
RF1 Soil Data 

Page: 27 

Time: IO:51 1 
005-s-0003-01 
005s000301 
115995 
005s000301 
01/28/% 
02/05/% 
02/10/95 
SoiI 
UG/KG 

FDl314 VAL 

005-s-0003-07 
005s000307 
115996 
005s000307 
01/28/95 
02/05/95 
02/10,'95 
Soi t 
W/KG 

FDl314 VAL 

005-s-0003-17 
005s000317 
115997 
005s000317 
01/28/95 
02/05/95 
02/10/% 
Soil 
UG/KG 

005-s-0004-01 
005s000401 
115998 
005S000401 
M/29/95 
02/05/95 
02/?0/95 
Soil 
UG/KG 

FD1314 VAL 

Oas-c-0004-01 
005c000401 
115999 
005c000401 
01/29/% 
02/05/% 
02/13/% 
Soil 
UG/KG 

FDl314 VAL FDl3?4 VAL 

005"S-0004-05 
0055000405 
116OGO 
005s000405 
01/28/95 
OUO5/95 
02/?0/95 
Soil 
UC/KG 

FDl314 VAL 

130. J 

150. J 

*** Validation Complete *** 



DATALCP3 NSA Mid-South, Assembly A - SWMU 5 Page: 28 

11/05/98 RF1 Soil Data Time: IO:51 

121-14-2 

84-66-2 

7005-72-3 

86-73-7 

100-01-6 

534-52-l 

86-30-6 

101-55-3 

118-74-I 

87-86-5 

85-01-8 

120-12-7 

86-74-8 

84-74-2 

206-44-o 

129-00-O 

85-68-7 

91-94-I 

56-55-3 

218-01-9 

117-81-7 

117-84-O 

205-W-2 

207-08-9 

50-32-8 

193-39-5 

9999900-32-2 

!SAJWLE ID -------, 
UtIGlRAL ID -----> 
LAB SAHPLE ID ---a 
ID FROn REfJORl --> 
SAMPLE DATE -----a 
DATE EXTRACTED --? 
DATE ANALYZED ---? 
mTRI)( --------em, 
(“,IT‘J -m--------m> 

arameter FD1314 VAC FOl314 VAL FDl314 VAI. FDl314 VAL FO1314 VAL FDl314 VAL 

,4-Dinitrotoluene 

iethylphthalate 

-Chlorophenylphenyl ether 

luorene 

-Nitroaniline 

-Methyl-4,6-Dinitrophenol 

-Nitrosodiphenylamine 

-Bromophenyl-phenylether 

exachLorobenzene 

entachlorophenol 

henanthrene 

nthracene 

arbazole 

i-n-butylphthalate 

Luoranthene 

wne 
utylbanzylphthalate 

,3'-Dichlorobenridine 

enzo(a)anthrecene 

hrysene 

sis(2-Ethylhexyl)phthelate (BEHP) 

i-n-octylphthalate 

enzo(b)fluoranthene 

enzo(k)fluoranthene 

enzo(a)pyrene 

ndeno(l,2,3-cdjpyrene 
ibenz(a,h)anthracene 

enzo(g,h,i jperylene 
-Methylphenol/4-Methylphenol 

iphenylamine 

l- 
005-s-0003-01 005-s-0003-07 005-5-0003-17 005-s-0004-01 005-c-0004-01 005-s-0004-05 
005s000301 005s000307 0055000317 005s000401 005C000401 005s00u405 
115995 115996 115997 115998 115999 I?6000 
005S000301 005s000307 005s000317 005s000401 005c000401 005$000405 
M/28/95 01/28/95 01/28/95 01/29/95 01/29/95 01/28/95 

02/05/95 02/05/95 02/05/95 02/05/95 02/05/95 02/05/95 
oz/ro/95 02/10/95 02/10/95 02/10/95 02/131?5 02/t0/95 
Soil Soil Soil Soil Soil Soil 

UG/KG UG/KG UG/KG UC/KG UG/KG UG/KG 

44. J 

NR NR NR 

NR NR NR 

51. J 

Jmplete l ** 

53. 

150. 

120. 

60. 

77. 

76. 

78. 

81. 

50. 

57. 

NR 

NR 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

110. 

320. 

270. 

140. 

170. 

45. 

170. 

170. 
170. 

120. 

44. 

130. 
NR 

NR 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

L 

NR 

NR 

-4 



DATALCP3 

11/05/98 

su04ii-SVIYL Wj.6 ID -------a 
ORIGIRAL ID -----a 
LA8 5hJtPl.E ID ---> 
ID FRDH REPORT --> 
SAWLE DATE -----a 
DATE EXTRACTED --, 
DATE ANAL= ---a 
MTRIX ----------, 
““ITS -----------, 

CAS Y Parameter 

108-95-2 Phenol 

111-44-4 bis<Z-Chtoroethytkther 

95-57-8 2-Chlorophenol 

541-73-1 1,3-Dichlorobenzene 

106-46-7 1,4-Dichlorobenzene 

95-50-I 1,2-DichIorobenzene 

95-48-7 2-Methylphenol (o-Cresol) 

108-60-l 2,21-oxybis(l-Chloropropane) 
106-44-5 4-Methylphenol (p-Cresol) 

621-64-7 N-Nitroso-di-n-propykunine 

67-72-l Hexachloroethane 

98-95-3 Nitrobenzene 

78-59-l Isophorone 

W-75-5 2-Nitrophenol 

105-67-p 2,4-Dimethylphenol 

120-83-2 2,4-Dichlorophenol 

120-82-I 1,2,4-Trichlorobenzene 

91-20-3 NaphthaWe 

106-47-8 4-Chloroaniline 

87-68-3 Hexachtorobutadiene 

111-91-l bis(2-Chloroethoxy)mthane 

59-50-7 4-ChLoro-3-methytphenol 

91-57-6 2-Methylnaphthalene 

77-47-4 Hexachlorocyclopentadiene 

88-06-2 2,4,6-Trichlorophenol 

95-95-4 2,4,5-Trichlorophenol 

91-58-7 2-Chloronaphthalene 

88-74-4 2-Nitroaniline 

131-11-3 Dimethylphthalate 

208-96-8 Acenaphthylene 

606-20-2 2,6-Dinitrotoluene 

W-09-2 3-Nitroaniline 

283-32-9 Acenaphthene 

C,51-28-5 2,4-Dinitrophenol 

,;300-02-7 4-Nitrophenol 

m32-64-9 Dibenzofuran 
- 

NSA Mid-South, Assembly A - SWMU 5 
RF1 Soil Data 

Page: 29 

Time: IO:51 

005-s-0004-10 
0055000410 
116001 
005s000410 
01/28/95 
02/05/95 
02/10/95 
Soi 1 
UG/KG 

005-s-0006-01 
005S000601 
116002 
005s000601 
01/29/95 
02105195 
02/13/95 
Soil 
UG/KG 

FD1314 VAL FD1314 VAL 

005-s-0006-07 
0055000607 
116015 
OOSSOOO607 
01129195 
02113195 
02/15/95 
Soil 
UG/KG 

FD1315 VAL 

l ** Validat.ion ComDlete *** 

OOS-S-0006-12 
005SOOO612 
116016 
005SOOO612 
01/29/95 
02/13/95 
02/?5/95 
Soil 
UC/KG 

FDl315 VAL 

005-s-0007-01 
005s000701 
116017 
005S000701 
01/29/% 
021131% 
02/15/95 
Soil 
UGlKG 

FD1315 VAI. 

005-s-0007-10 
0055000710 
114018 
005SO00710 
01/29/95 
02/13/?5 
02/15/95 
Soil 
UGlKG 

FD1315 VAL 



DATALCP3 NSA Mid-South, Assembly A - SWMU 5 Page: 30 

11/05/98 RF1 Soil Data lime: IO:51 

suB46-5KM SAjW.E ID -------2 
DRIGIYM ID -----, 

z 

LAB !SAWLE ID ---W 
ID FRDH REPDRT --, 

“,, 
SAllPLE DATE -----> 

Gl 
DATE EKMACTED --b 
DATE MALILED ---P 

.,J uTRI,( . . . . . . . . . . . 

-4 
WITS ..-........~ 

CAS # Parameter 

121-14-2 2,4-Dinitrotoluene 

84-66-2 Diethytphthelate 

7005-72-3 4-Chlorophenylphenyt ether 

86-73-7 Fluorene 

100-01-6 4-Nitroaniline 

534-52-l 2-Methyl-4,&Dinitrophenol 

86-30-6 N-Nitroscdiphenylamine 

101-55-3 4-Bromophenyl-phenylether 

118-74-I Hexechlorobenzene 

87-86-5 Pentachlorophenol 

85-01-8 Phenanthrene 

120-12-7 Anthracene 

86-74-a Carbazole 

84-74-2 Di-n-butylphthalete 

206-44-o Fluoranthene 

129-00-o Pyrene 

85-68-7 Butylbenzylphthalate 

91-94-I 3,3L-Dichlorobenzidine 
56-55-3 Benzo(a)anthracene 

218-01-9 Chrysene 

117-M-7 bis(2-EthylhexyOphthalate (BEtIP) 

117-84-O Di-n-octylphthalate 

205-99-2 Benzo(b)fluoranthene 

207-08-9 Benzotk)fluoranthane 

50-32-8 Benzo(a)pyrene 

193-39-5 Indeno(l,2,3-cdjpyrene 
53-70-3 Dibenz(a,h)anthracene 

191-24-z Benzo(g,h,i)perytene 

9999900-32-2 3-Methylphenol/4-Methylphenol 

122-39-4 Diphenylamine 

005-S-0004-10 DOS-s-0006-01 005-S-0006-07 
005s000410 005S000601 0055000607 
116001 116002 116015 
0055000410 DO5SODO601 005SOOO607 
01/28/95 M/29/95 01/29/95 

02/W% DU 05/95 02fl3fP5 
02/10/95 D2f 13/95 02/15/95 
Soil Boil Soil 

UG/KG JCf KG UG/KG 

005-S-0006-12 
0055000612 
116416 
005SOOO612 
ot/29/95 
02/13/95 
02/15/95 
Soil 
UG/KG 

005-5-0007-01 005-s-0007-10 
Ro5sooD7ol 0055000710 
116917 116018 
DO5s000701 005s000710 
m/29/95 01/29/95 
Q2f 13f95 02/13/95 
02/15/95 02t15t95 
Soil Soil 
JG/KG UG/KG 

FD1314 VAL FDl314 VAL FD1315 YAL FDl315 VA1 FD1315 VAL FD1315 VAL 

NR NR 

NR NR 

t 

NR 

NR 

64. J 

NR 

NR 

180. 

170. 

140. 

140. 

67. 

140. 

130. 

150. 

67. 

77. 

NR 

NR 

J 

J 

J 

J 

J 

J 

J 
J 

J 

J 

64. 

NR 

NR 

J 

-4 
*** Validation Jmplete *** 



DATALCP3 

11/05/98 

5utK6-m SAlPLE 10 -------a 
8RIGIRM ID -----a 
l.AS SUQLE ID ---> 
ID FROW REpoR --P 
SAM’LE DATE -----B 
DATE EXTRACTED --a 
DATE ANALYZED ---> 
mTRl)( . . . . . . . . . . . 
(J@JITS . . . . . . ..-... 

CAS # Parameter 

108-95-2 Phenol 

111-44-c bisC2-Chloroethyl)ether 

95-57-8 2-Chlorophenol 

541-73-l 1,3-Dichlorobenrene 

106-46-7 1,4-Dichlorobenzene 

95-50-l 1,2-DichLorobenrene 

95-48-7 2-Uethylphenol (o-Cresol) 

108-60-l 2.2'.oxybiscl-Chloropropane) 

106-44-5 4-Methylphenol (p-Cresol) 

621-64-7 N-Nitroso-di-n-propytamine 

67-72-l Hexachloroethane 

98-95-3 Nitrobenzene 

78-59-l lsophorone 

88-75-5 2-Nitrophenol 

105-67-9 2,4-Dimethylphenol 

120-83-2 2.4.Dichlorophenol 

120-82-l 1,2,4-Trichlorobenzene 

91-20-3 Naphthelene 

106-47-a 4-Chloroaniline 

87-68-3 Hexachlorobutadiene 

111-91-I bis(2-ChloroethoxyMTethane 

,. 59-50-7 4-Chloro-3-methylphenol 

91-57-6 2-Hethylnaphthalene 

77-47-4 Hexachlorocyclopentadiene 

88-06-2 2,4,6-Trichlorophenol 

95-95-4 2,4,5-Trichlorophenol 

91-58-7 2-Chloronaphthalene 

88-74-4 2-Nitroaniline 

131-11-3 Dimethylphthalate 

208-96-a Acenaphthylene 

606-20-2 2,6-Dinitrotoluene 

99-09-2 3-Nitroaniline 

-83-32-9 Acenaphthene 

I $;;;;;;; V+V+f;;;;;~enol 

-32-64-9 Dibenzofuran 
ul 

NSA Mid-South, Assembly A - SWMU 5 
RF1 Soil Data 

Page: 31 

Time: IO:51 

005-S-0007-12 
0053000712 
116019 
005SOOO712 
01t29t95 
02/13/95 
02/15/95 
Soil 

FDl315 VAC 

DOS-C-0007-12 
305c000712 
116020 
305C000712 
U/29/95 
D2f 13/95 
32/15/95 
Soil 
JGfKG 

FOl315 VAL 

*** Validatinn Cnmnlete l ** 



DATALCP3 

11/05/98 

SM46-SYM 

s 

cs 

C? 

-l-r 

UllPLE ID -------a 

ORICXNAl. ID -----a 
IA6 SAMPLE ID ---a 
ID FROn REKRT --a 
SAMPLE DATE -----3 
DATE EXTRACTED --a 
DATE AULVZED ---> 
I(ATRI)( . . . . . . . . . . . 
““ITS ..-........, 

CAS # Psremeter 

121-14-2 2,4-Dinitrotoluene 

84-66-2 DiethyLphtheLete 

7005-72-3 4-Chlorophenylphenyl ether 

86-73-7 Fluorene 

100-01-6 bNitrO8nitine 

534-52-1 2-Methyl-4,6-Dinitrophenol 

86-30-6 N-NitrosodiphenyLamine 

101-55-3 4-6romophenyl-phenylether 

118-74-l Hexechlorobenzene 

87-86-S PentechLorophenoL 

85-01-8 Phenanthrene 

120-12-7 Anthracene 

86-74-8 Carbazole 

84-74-2 Di-n-butylphthalate 

206-44-o Fluoranthene 

129-00-O Pyrene 

85-68-7 Gutylbenzylphthalate 

91-94-1 3,3'-Dichlorobenzidine 

56-55-3 Benzo(a)anthrecene 

218-01-9 Chrysene 

117-81-7 bis(2-Ethylhexyl)phthalate (BEHP) 

117-64-O Di-n-octylphthalate 

205-99-2 Genzo(b)fluoranthene 

207-08-9 genzo(k)fluoranthene 

50-32-8 Benzo(a)pyrene 

193-39-5 TndenoCl,2,3-cdjpyrene 

53-70-3 Dibenz(a,h)anthracene 

191-24-2 genzo(g,h,i)perylene 

&99900-32-2 3-MethylphenoL/4-Methylphenol 

122-39-4 Diphenylamine 

t- 

NSA Mid-South, Assembly A - SWMTJ 5 
RF1 Soil Data 

005-S-0007-12 
OOSSOOO712 
116019 
005SOOO712 
Gl/29/95 
02/13/95 
02/1s/95 
Soil 
UG/KG 

FM315 VAC 

96. 

NR 

NR 

J 

005-C-0007-12 
DOSC000712 
116020 
005c000712 
D1/29/95 
02/13/95 
02/S/95 
Soi 1 
&/KG 

FO1315 VAL 

100. J 

NR 

NR 

Page: 32 

Time: lo:51 

*** Validation _ ,mplete *** 



DATALCP3 

11/05/98 

sei6-vtm WLE 10 -------a 
tXUGIRAl. IO -----, 
LAB SAlpLE ID ---a 
ID FROM REPORT --a 
SMF’LE DATE . . . . . . 

DATE ARALYZEO ---> 
)UTRI)( --..-.---., 
WITS . . . . . . . . ...> 

CAS # Parameter 

74-87-3 Chloromethane 

74-83-9 Bromomethane 

75-01-4 Vinyl chloride 

75-00-3 Chloroethane 

75-09-2 Methylene chloride 

67-64-l Acetone 

75-15-O Carbon disulfide 

75-35-4 l,l-Dichloroethene 

75-34-3 1,1-Dichloroethane 

540-59-o 1,2-Dichloroethene (total) 

67-66-3 Chloroform 

107-06-2 1,2-Dichloroethane 

78-93-3 2-Butanone MK) 

71-55-6 l,l,l-Trichloroethane 

56-23-5 Carbon tetrachloride 

75-27-4 Brcmodichloromethane 

78-87-5 1,2-Dichloropropane 

10061-01-5 tic-1,3-Dichtoropropene 

79-01-6 Trichloroethene 

124-48-1 DibromochLoromethane 

79-00-5 1,1,2-Trichloroethane 

71-43-2 Benzene 

10061-02-6 trans.1,3-Dichloropropene 

75-25-2 Bromoform 

108-10-l 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 

127-18-4 Tetrachloroethene 

79-34-S 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 

108-90-7 Chlorobenrene 
100-41-4 Ethylbenzene 

100-42-S Styrene 

1330-20-7 Xylene (Total) 

110-75-8 2-Chloroethylvinylether 

_ 95-50-l 1,2-Dichlorobenrene 

=541-73-l 1,3-Dichlorobenzene 

ylO6-46-7 1,4-Dichlorobenzene 

CJI 

NSA Mid-South, Assembly A - SWMU 5 
RF1 Soil Data 

Page: 33 

Time: lo:51 

005-s-0001-01 
aOSSOOOlOl 
115989 
005s000101 
Gl/28/95 
m/02/95 
Soil 
UC/KG 

FDl314 VAL 

NR 

NR 

NR 

NR 

005-S-0001-08 
Do5sooolo8 
115990 
005S000108 
M/28/95 
02/02/95 
soi t 
UG/KG 

FD1314 VAL 

NR 

NR 

NR 
NR 

005-S-0001-12 
005S000112 
115991 
005s000112 
01/28/95 
02/03/95 
Soil 
UC/KG 

FD1314 VAL 

” NR 
NR 

NR 
NR 

l ** Validation Complete *** 

005-s-0002-01 
005s000201 
115992 
005SOOO201 
01/28/95 
02/03/95 
Soil 
UG/KG 

FD1314 VAL 

NR 

NR 

NR 
NR 

005-s-0002-08 
005SOOO208 
115993 
005SOOO208 
01/28/95 
02/03/95 
Soil 
UG/KG 

FDl314 VAL 

NR 

NR 

NR 
NR 

005-s-0002-10 
005s000210 
115994 
0055000210 
01/28/95 
02/03/95 
soi L 
UG/KG 

FD1314 VAL 

NR 

NR 

NR 
NR 



DATALCP3 

11/05/98 

NSA Mid-South, Assembly A - SWMLJ 5 
RF1 Soil Data 
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CAS i; 

75-69-4 
108-05-4 
108.38.! 
95-47-t 

106-42.: 

IP 

, T 

1 v 

im 

i0 

iP 

SAllPLE ID -------> 
tXIGINM 10 -----a 
LAB SAMPLE ID ---a 
ID FRM REPORT --a 
SAWLE DATE -----a 
DATE ARALYZED ---B 
MTRI~~ . . . . . . . . . . . 
WITS . . . . . . . . . . . . 

at-meter 

richlorofluorcmthane 

inyl acetate 

I-Xylene 

-Xylene 

-Xylene 

l- 
005-s-0001-01 
005s000101 
115989 
005s000101 
W/28/95 
02/02/95 
Soil 
lJG/KG 

FD1314 VAL 

NR 

NR 

NR 

NR 
NR 

005-S-0001-08 
0055000108 
115990 
005s000108 
01/28/95 
02/02/95 
Soil 
UG/KG 

FD1314 VAL 

NR 

NR 

NR 

NR 
NR 

005-S-0001-12 
005S000112 
115991 
UO5SOOO112 
M/28/95 
02/03/95 
Soil 
JG/KG 

FD1314 VAL 

NR 

NR 

NR 

NR 
NR 

,, 

005-s-0002-01 
005s000201 
115992 
005s400201 
01/28/95 
02/03/95 
soi 1 
UG/KG 

FD1314 VAL 

NR 

NR 

NR 

NR 

NR 

005.S-0002-08 
0055000208 
115993 
005SOOO208 
01/28/95 
02/03/95 
soit 
UC/KG 

FDl314 VAL 

NR 

NR 

NR 

NR 
NR 

L 

005-S-0002-10 
005s000210 
115994 
005~~~:1OElO 
01/23/95 
oar 03195 
Soi 1 
UC/KG 

FD1314 VAL 

NR 

NR 

NR 

NR 

NR 

4 - J 

*** ValidatLon ,amplete *** 



DATALCP3 

ll/O5/98 

su846-vm 

CAS # Parameter 

MLE 10 -------> 

iXfGfNAL ID -----a 
LAB SAMPLE ID ---a 
ID FRGH REPORT --3 
SUU’LE DATE -----> 
DATE ARALYZEU ---, 
mTRI,( r-r.......> 
““ITS . . . . . . . . ...> 

74-87-3 Chloromethane 

74-83-9 Bromomathane 

75-01-4 Vinyl chloride 

75-00-3 Chloroethane 

A-09-2 Wethylene chloride 

67-64-l Acetone 

75-15-O Carbon disulfide 

75-35-4 1,1-Dichloroethene 

75-34-3 l,l-Dichloroethane 

540-59-o 1,2-Dichloroethene (totel) 

67-66-3 Chloroform 

107-06-2 1,2-Dichloroethane 

78-93-3 2-Butanone (MEK) 

71-55-6 l,l,l-Trichloroethan 

56-23-5 Carbon tetrachloride 

75-27-4 Bromodichlorometha 

78-87-5 1,2-Dichloropropane 

10061-81-5 cis-1,3-Dichforoprepene 
79-01-6 Trichloroethene 

124-48-I Dibromochloromethane 

79-00-5 1,1,2-Trichloroethane 

71-43-2 Benzene 

10061-02-6 trans.1,3-Dichloropropene 

"7'5-25-2 Brwwform 

108-10-l 4-Methyl-2-Pentanone (HIBK) 

591-78-6 2-Hexanone 

127-18-4 Tetrachloroethene 

79-34-5 1,1,2,2-Tetrachlofoethane 

108-88-3 Toluene 

108-90-7 ChLorobenzene 

100-41-4 Ethylbenzene 

100-42-S Styrene 

-1330-20-7 Xylene (Total) 

z 110-75-8 2-Chloroethylvinylether 
,’ 95-50-l 1,2-Dichlorobenzene 

z; 541-73-l 1.3.Dichlorobenzene 

+ 
106-46-7 1,4-Dichlorobenzene 

TL 

NSA Mid-South, Assembly A - SWMU 5 Page: 35 

RF1 Soil Data Time: IO:51 

005-s-0003-01 
005s000301 
115995 
005s000301 
Olf28195 
02/03/95 
Soil 
UC/KG 

FD1314 VAL 

NR 

NR 

NR 
NR 

005-s-0003-07 
0055000307 
115996 
005s000307 
01/28/95 
02/03/95 
soft 
UGfKG 

FDl314 VAL 

NR 
NR 

NR 
NR 

005-s-0003-17 
005s000317 
115997 
0058000317 
01/28/95 
02/03f95 
Soil 
UGfKG 

FD1314 VAL 

‘NR 
NR 

WR 
NR 

l ** Validation ComDlete *** 

005-s-0004-01 
005s000401 
115998 
005SQ00401 
01/29/95 
02/03/95 
Soil 
UGfKG 

FD1314 VAL 

NR 
NR 

NR 
NR 

005-c-0004-01 
OOSCGOO401 
115999 
005c000401 
01129195 
02/w&5 
soil 
UGfKG 

FD1314 VAL 

2. J 

NR 

NR 

NR 
NR 

005-s-0004-05 
0055000405 
It6000 
005s000405 
01/28/95 
02103/95 
soi I 
UGfKG 

FD1314 VAL 

110. J 

20. J 

5. J 

NR 

NR 

NR 
NR 



DATALCP3 

11/05/98 

NSA Mid-South, Assembly A - SWMU 5 
RF1 Soil Data 

Page: 36 

Time: lo:51 

swl46-w 

U--J CAS 1 

75-69-r 

loa-05-i 

108-3s: 

95-47-l 

106-42-: 

I Y Pt 

iT 

iV 

Im 

50 

IP 

WLE ID -------p 
DRIGIRM IO -----a 
LAB !SHPLE 10 ---+ 
r0 FROn REPORT --P 
SAHPLE DATE -----> 
DATE MALYZEll ---> 
MTRIX --cr..-----> 
WITS --T-------v, 

srameter 

richlorofluoromethane 

inyl acetate 

-Xylene 

-Xylene 

-Xylene 

005-s-0003-01 
005s000301 
115995 
005s000301 
01/28/95 
02/03/95 
Soi 1 
UG/KG 

FD1314 VAL 

NR 

NR 

NR 

NR 

NR 

005-s-0003-07 
005s000307 
115996 
005s000307 
01/20/95 
02/03/95 
Soil 
UGfKG 

FD1314 VAL 

NR 

NR 

NR 

NR 

NR 

I 

005-s-0003-17 
0055000317 
115997 
oo5sooo317 
01 f28f95 
02/03/95 
soi 1 
UGfKG 

FO1314 VAL 

NR 

NR 

NR 

NR 

NR 

005-s-0004-01 
005s000401 
115998 
0055000401 
01/29/95 
02/03/95 
Soil 
UG/KG 

FD1314 VAL 

NR 

NR 
NR 

NR 

NR 

005-c-0004-01 
005c000401 
115999 
005c000401 
Olf29f95 
02/04/95 
soil 
UGfKG 

FD1314 VAL 

NR 

NR 

NR 

NR 

NR 

L 

005-s-0004-05 
005s000405 
116000 
0053000405 
01/28/95 
02/03/95 
soi 1 
UGJKG 

FM314 VAL 

NR 

NR 

NR 

NR 

NR 

4 
*** Validation complete l ** 



DATALCP3 

11/05/98 

suE46-utm SAIQLE 10 -------a 
ORIGINAl. ID -----, 
LAB !wmE ID ---> 
ID FROM REPORT --a 
SAMPLE DATE -----, 
DATE ARhLYZEO ---P 
m,RIX -w-c------> 
WITS ---m-w-----~ 

CAS # Parameter 

74-87-3 Chloromethane 

74-83-9 Bromomethane 

75-01-4 Vinyl chloride 

75-00-3 Chtoroethane 

75-09-2 Hethylene chloride 

67-64-l Acetone 

75-15-O Carbon disulfide 

75-35-4 l,l-Dichloroethene 

75-34-3 l,l-Dichloroethane 

540-59-O 1,2-Oichloroethena (total) 

67-66-3 Chloroform 

107-06-2 1,2-Dichloroethane 

78-93-3 2-Butanone WEK) 

71-55-6 l,l,l-Trichloroethane 

56-23-5 Carbon tetrachloride 

75-27-4 BromodichLoromethan 

76-87-5 1,2-Dichloropropane 

10061-01-5 cir-1,3-Dichloropropene 

79-01-6 Trichloroethene 

124-48-l Dibromochlorcmethane 

79-00-5 1,1,2-Trichloroethane 

71-43-2 Benzene 

10061-02-6 trans-1,3-Dichloropropene 

.75-25-Z Bromoform 

108-10-l 4-Methyl-2-Pentanone WBK) 

591-78-6 2-Hexanone 

127-M-4 Tetrachloroethene 

79-34-5 1,1,2,2-Tetrachloreethane 

108-88-3 Toluene 

108-90-7 Chlorobenzene 

100-41-4 Ethylbenzene 

3100-42-5 Styrene 

'a330-20-7 Xylene (Total) 

Z:llO-75-8 2-Chloroethylvinylether 

a 95-50-l 1,2-Dichlorobenzene 

d541-73-l 1,3-Dichlorobenzene 

~106-46-7 1,4-Dichlorobenzene 

NSA Mid-South, Assembly A - SWMU 5 
RF1 Soil Data 

Page: 37 

Time: IO:51 

005-s-0004-10 
0055000410 
116001 
0055000410 
olf2af95 
021 Em5 
Soil 
UGf KG 

FD1314 VA1 

10. J 

NR 

NR 

NR 
NR 

005-s-0006-01 
005s000601 
116002 
005s000601 
Olf29f95 
02/03/95 
Soil 
UGf KG 

FD1314 VAL 

NR 

NR 

NR 
NR 

005-S-0006-07 
0055000607 
116015 
005SOOO607 
Olf29f95 
02/02/95 
Soil 
UGfKG 

FD1315 VAL 

NR 

NR 

WR 
NR 

005-s-0006-12 
0055000612 
116016 
005SOOO612 
Olf29f95 
02/02/95 
Soil 
UGIKG 

FD1315 VA1 

NR 

NR 

NR 

NR 

005-s-0007-01 
005s000701 
116017 
005s000701 
Olf29f95 
&?/02/95 
Soil 
UC/ KG 

FD1315 VAL 

NR 

NR 

NR 
NR 

005-s-0007-10 
0055000710 
lt6018 
0055000710 
Olf29f95 
02/02/95 
Soil 
UGIKG 

FD1315 VAL 

NR 

NR 

NR 

NR 

*** Validation C%mnlctf? *** 



DATALCP3 

11/05/98 
NSA Mid-South, Assembly A - SWMU 5 

RF1 Soil Data 

MLE ID -------> 
ORIGIUL ID -----> 
LAB SAMPLE ID ---a 
ID FRDn REPORT --a 
SAMPLE DATE -----a 
DATE ARALYZEO ---B 
,,&TRf,( --------we, 
MITS -----------> 

CAS 

75-69-s 

108-05-j 

108-38- 

95-47-t 
106-42- 

l- 

wameter 

-ichlorofluoromethane 

inyl acetate 

.Xylene 

*Xylene 

-Xylene 

005-s-0004-10 
005s000410 
116DOl 
005s000410 
01/28/95 
02/03/M 
Soil 
UGf KG 

FD1314 VA1 

NR 

NR 

NR 

NR 

NR 

305-s-0006-01 
305s000601 
116002 
305SOOO601 
31/29/95 
32/03/95 
Soil 

JGf KG 

FD1314 VAL 

NR 

NR 

NR 

NR 

NR 

005-S-0006-07 
DO55000607 
116015 
BO5SOOD607 
Dlf29f95 
D2/02/95 
Soil 
JGf KG 

FD1315 VAL 

NR 

NR 

NR 

NR 

NR 

005-s-0006-12 
005SOOO612 
116016 
005SOOO612 
01/29/95 
02/02/95 
Soil 
UGf KG 

FD1315 VAL 

NR 

NR 

NR 

NR 

NR 

005-s-0007-01 
0055000701 
116017 
005s000701 
Olf29f9-5 
02/02/95 
Soil 
UG/KG 

FD1315 VAL 

NR 

NR 

NR 

NR 
NR 

Page: 38 

Time: ID:51 

1 

005-s-0007-10 
0055000710 
1 t6018 
005S000710 
01/29/95 
02/02/95 
sot 1 
UC/ KG 

FD1315 VAL 

NR 

NR 

NR 

NR 

NR 

-4 
l ** Validation L.omplete *** 



DATALCP3 

11/05/98 

!iu646-VaA WLE 10 -------> 

ORIGINAL IO -----> 
LAB SANF’LE IO ---* 
10 lxa REPUIT --* 
WLE DATE -----> 
DATE AHALYZEU ---, 
)IATRIj( .***--*---, 
UI,fj -------..---* 

CAS # Parameter 

74-87-3 Chlorcmethane 

74-83-9 8rownethane 

75-01-4 Vinyl chloride 

75-00-3 Chloroethane 

75-09-2 nethylene chloride 

67-64-I Acetone 
75-15-O Carbon disulfide 

75-35-4 l,l-Dichloroethene 

75-34-3 l,l-Dichloroethane 

540-59-o 1,2-Dichloroethene (total) 

67-66-3 Chloroform 

107-06-2 1,2-Dichtoroethane 

78-93-3 2-Eutanone (HEK) 

71-55-6 l,l,l-Trichloroethane 

56-23-5 Carbon tetrachtoride 

75-27-4 Brdichloromethane 

78-87-5 1,2-Dichloropropane 

10061-01-5 tis-1,3-Dichioraprepene 
79-01-6 Trichloroethene 

124-48-l Dibromochloromethane 

79-00-5 1,1,2-Trichloroethane 

71-43-2 Benzene 

10061-02-6 trans-1,3-Dichloropropene 

75-25-2 Brcmoform 

108-10-l 4-Methyl-2-Pentanone (MIBK) 

.591-78-6 2-Hexanone 

127-18-4 Tetrachloroethene 

79-34-5 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 

108-90-7 Chlorobenzene 

100-41-4 Ethylbenzene 

100-42-5 Styrene 

2330-20-7 Xylene (Total) 

QllO-75-8 2-Chloroethylvinylether 
-, 95-50-l 1,2-Dichlorobenzene 

~541-73-1 1,3-Dichlorobenzene 
-106-46-7 1,4-Dichlorobenzene 

7 

NSA Mid-South, Assembly A - SWMU 5 
RF1 Soil Data 

Page: 39 

Time: lo:51 

005-s-0007-12 
005S000712 
116019 
D055000712 
M/29/95 
Q2/02/% 
soi L 
N/KG 

FD1315 VAL 

NR 

NR 

NR 
NR 

005-C-0007-12 
005COOO712 
116020 
005COOO712 
01/29/95 
02/02/95 
soi L 
UG/KG 

FD1315 VhL 

NR 

NR 

NR 
NR 

*** Validatinn Comnlete *** 



DATALCP3 

11/05/98 

NSA Mid-South, Assembly A - SWMU 5 
RF1 Soil Data 

75-69-1 

108-05-r 

108-38-: 

95-47-i 

106-42-: 

!jMpLE ID -------> 
ORIGINAL IO -----a 
LAB SAllPLE IO ---a 
ID FROM REPORT --t+ 
!ZAWLE DATE m----* 

DATE ARALYZEO ---> 
mTRI,( v---,.----v, 
M,,S ~----------m > 

ammeter 

richlorofluorcmethane 

inyl acetate 

-Xylene 

-Xylene 

-Xylene 

l- 
D05-S-0007-12 
005SOOO712 
116019 
0058000712 
M/29/95 
R/02/95 
Soil 
UG/KG 

FDl315 VAL 

NR 

NR 

NR 

NR 
NR 

005-C-0007-12 005-s-3001-01 
005COOO712 5s300101 
116020 138533 
005COOO712 5s300101 
01/29/95 11/06/95 
02/02/95 11/15/95 
soit soil 
UG/KG UG/KG 

FD1315 VAL 

NR 

NR 

NR 

NR 
NR 

1609 VAL 

NR 

NR 
NR 

NR 

NR 

Page: 40 

Tim-e: lo:51 

*** Validation ,dmplete *** 





DATALCP3 

11/05/98 

CAS A 

999900-02-4 

SAJW.E ID -------a 
ORIGINAL IO -----> 
LAB SAllPLE ID ---> 
IO FROM REPORT --* 
WLE DATE -----a 
DATE EXTRACTED --> 
DATE ARALWIEO ---? 
1(A7RIX -------v--) 
(&I’IS -----------, 

ammeter 

etroleun Hydrocarbons, TPH 

NSA Mid-South, Assembly A - SWMU 5 
RF1 Soil Data 

005-5-0003-01 
D05S000301 
115977 
005s000301 
Dl/28/95 
w23f95 
02/24/95 
Soil 
HG/KG 

FDl314 VAL 

005-s-0003-07 305-5-0003-17 
0055000307 3055000317 
115978 115979 
0053000307 3055000317 
01/28/95 N/28/95 
ou23/95 32/23/95 
02/24/95 32/24/95 
Soil Soil 
WGfKG qG/KG 

FDl314 VAL FD1314 VAL 

005-S-0004-01 
005S000401 
I?5980 
005s000401 
N/29/95 
D2/24/95 
02/24/95 
Soil 
MG/KG 

FDl314 VAL 

005-c-0004-01 
005C000401 
115981 
005c000401 
01/29/95 
02/24f95 
02/24/95 
Soil 
HWKG 

FDl314 VAL 

Page: 42 

Time: IO:51 

l5-s-0004-05 
HS000405 
5982 
l5s000405 
i/28/95 
!fi!4/95 
!/24/95 
ri 1 
i/KG 

11314 VAL 

280. 

*** Validation complete *** 
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DATALCP3 NSA Mid-South, Assembly A Page: 1 

01f2am SWMU 5 RF1 Soil Data Time: lo:35 

DIOXIN Data 

DlOXIN SAI(PLE ID -------a 005-S-0001-01 005-s-0002-01 005-s-0003-01 005-s-0004-01 005-s-0005-01 
U?IGINAL ID -----, 135807 135808 135809 135810 135811 
LAB SMPLE ID ---a 23708.02 23708.03 23708.04 23708.05 23708.06 
ID FRDn REWRT --> 135807 135808 135809 135810 135811 
MLE DATE -----> G9/29/95 09/29/95 09/29/95 09/29/95 09/29/ 95 
DATE EXTRhCTEp,--> 10/02/95 10/02/95 10/02/95 10/02/95 10/02/M 
DATE ARALVZED ---, 10/27/95 10/27/95 10/27/95 10/27/95 10/27/95 
MATRIX ----------? Soil Soil Soil Soil Soil 
WITS -----------> UG/KG UC/KG UG/KG UG/KG UG/KG 

CAS # Parameter 1539 VA1 1539 VAL 1539 VAL 1539 VAL 1539 VAL 

41903-57-5 Total Tetra-Dioxins 0.72 U 0.12 J 0.52 U 1.2 u 0.11 J 

36088-22-9 Total Penta-Dioxin6 0.35 u 0.38 U 0.42 u 0.62 U 0.14 u 

34465-46-8 Total Hexa-Dioxins 0.2 u 0.082 U 0.16 U 0.08 u 0.14 u 

37871-00-4 Total Hepte-Dioxins 4.4 2.7 0.3 0.65 J 1.3 

3268-87-9 OCDD 12. 7.4 2.3 a.4 4.6 

55722-27-5 Total Tetra-Furens 0.025 U 0.085 u 0.11 u 0.32 U 0.021 u 

30602-15-4 Total Penta-Furans 0.24 0.035 u 0.045 u 0.37 0.15 J 

55684-94-1 Total Hexa-Furans 0.092 U 0.19 0.028 u 0.16 U 0.048 U 

38998-75-3 Total Hepta-Furans 0.18 u 0.18 U 0.082 u 0.41 0.18 UJ 

39001-02-o OCDF 0.3 u 0.35 u 0.2 u 0.72 U 0.3 u 

1746-01-6 2378-TCDD 0.72 U 0.55 u 0.52 U 1.2 u 0.14 u 

51207-31-9 2378.TCDF 0.025 U 0.085 U 0.11 u 0.32 U 0.021 u 
57117-41-6 12378-PeCDF 0.32 U 0.07 u 0.05 u 0.28 u 0.11 u 

40321-76-4 12378-PeCDD 0.35 u 0.38 u 0.42 u 0.62 u 0.14 u 
57117-31-4 23478-PeCDF 0.17 u 0.035 u 0.045 u 0.25 U 0.06 u 

70648-26-9 123478-HxCDF 0.4 u 0.12 u 0.028 U 0.2 u 0.12 u 
57117-44-9 123678-HxCDF 0.16 u 0.062 U 0.13 u 0.62 U 0.048 u 

39227-28-6 123478-HxCDD 0.2 u 0.082 U 0.16 U 0.08 u 0.24 U 

57653-85-7 123678-HxCDD 0.58 u 0.48 u 0.3 u 1.4 u 0.38 U 

19408-74-3 123789-HxCDD 0.8 U 0.3 u 0.18 U 0.52 U 0.14 u 

60851-34-s 234678-HxCDF 0.092 U 0.05 u 0.045 u 0.23 u 0.1 u 

72918-21-9 123789-HxCDF 0.12 u 0.042 U 0.1 u 0.16 U 0.12 u 

67562-39-4 1234678-HpCDF 0.18 U 0.4 u 0.082 u 0.41 J 0.22 UJ 

35822-46-9 1234678-HpCDD 2.5 J 1.4 J 1.2 u 1.3 J 0.83 J 

55673-89-7 1234789-HpCDF 0.28 U 0.18 u 0.16 U 0.38 U 0.18 u 

2 

c 

1 
,. . 

cn 

(3 

i3 

*** Validation ComDlete *** 



DATALCP3 

01/05/w 

sbl846-VOA WJ.E fD -------a 
DRfGlNAL ID -----a 

3 

cl2 

-f3 

L-1 

au 

'&CAS # Parameter 

LAB SAWPLE tD ---> 
ID FRW RfMlRT~--a 
SAWLE DATE -----> 
DATE MLYZED ---J 
mTRI,( r--c.---..) 
““ITS -----------> 

74-87-3 Chtoromethane 
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79-01-6 Trichloroethene 

78-87-5 1,2-Dichloropropane 

75-27-4 Bromodichloromethane 

108-88-3 Totuene 

79-00-S 1,1,2-Trichloroethane 

127-18-4 Tetrachloroethene 

124-48-1 Dibromochloromethane 
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100-41-4 Ethylbenrene 

100-42-5 Styrene 

75-25-2 Bromoform 

79-34-5 1,1,2,2-Tetrachloroethane 
67-64-l Acetone 

75-15-O Carbon disulfide 

78-93-3 2-Butanone (MEK) 

108-10-1 4-Methyl-2-Pentanona CMJBK) 
10061-01-5 cis-1,3-Dichloropropene 

10061-02-6 trans-1,3-Dichloropropene 

591-78-6 2-Hexanone 

1330-20-7 Xylene (Total) 

540-59-o 1,2-Dichloroethene (total) 

NSA Mid-South, Assembly A - SWMU 5 
Soil Data from Second DPT Sampling 

June 1998 
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Appendix G 

Soil Physical Analysis 



Measurement of Hydraulic Conductivity 

Client: EnSafe/Allen & Hoshall 

Date of Report: 02/27/95 Project No.: E-2-837 

Project Name: NAS Memphis, Tennessee 

Sample 1.D .: 0056000620 

Soil Description: Gray Silty Clay 

Pre-Test Post Test 
Wet Density (Lbs/ft') 128.4 127.6 
Dry Density (Lbs/ft') 101.3 98.4 
Moisture (% Dry Wt) 26.7 29.7 
Porosity (n) . 388 . 379 
Degree of Saturation (%) -98 1.0 

Permeability 

Temperature Correction, R, = 1.103 

K, = 1.5 X 10s7 cm/set 
K2 = 1.2 X 10e7 cm/set 
K3 = 1.1 X 10m7 cm/set 
K4 = 1.3 X 10s7 cm/set 

Coefficient of Permeability, KzO = 1.4 X 10e7 cm/set 

Tested in accordance with Method 9100 of Test Methods for 
evaluation Solid Waste, Third Addition (SW-846) and in general 
accordance with ASTM D-5084-90. 

Lab No. P-95-0012 Reviewed By: 

67 56 BUCKLES COVE MEMPHIS, TN 38 133 901-385-l 199 FAX 901-386-6614 
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Appendix H 

Specific Capacity Data 



***+t*+t+t*++******+********************************************* 

DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 
SPECIFIC CAPACITY TESTS 

*+**************t************************************************ 

Copied from: Bradbury, K. R. and Rothschild, B. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23(2), pp. 240-246. 

WELL NUMBER OSMWOlUF 

WELL DIAMETER (IN) = 2 
STATIC WATER LE!VBL (FT) = 14.65 
DEPTH TO WATER DURING TEST (FT) = 
THE LENGTH OF THE TEST (HR) = 
PUMPING RATE (GPM) = 2.5 
THICKNESS OF AQUIFER (FT) = 
OPEN INTERVAL (F'T) = 10 
STORAGE COEFFICIENT = .OOOl 
WBLL-LOSS COEFFICIENT = .75 

18 
.033 

25 

SpBCIFIC CAPACITY (GPM/FT) = .7462738 

ASMISSIVITY: (FT*FT/SBC) = 3.521635E-03 
(FT*FT/DAY) = '304.2693 
(GAL/DAY/FT) - 2276.087 

USING A STORAGE COEFFICIENT = .OOOl * 
NUMBER OF ITERATIONS = 3 

HYDRAULIC CONDUCTIVITY: (FT/SBC) = 1.408654B-04 
(FT/DAY) = 12.17077 
(GAL/DAY/FT+FT) = 80.85675 



-. . . 



Appendix I 

Human Health Risk Assessment Technical Memorandum 



TECHNICAL MEMORANDUM 

TO: Mark Taylor/David Porter, SOUTHDIV 
Tonya Barker/Rob Williamson, NSA Memphis 
Brian Donaldson, USEPA 
Jim Morrison, TDEC 
Jack Carmichael, USGS 
Brenda Duggar, MSCHD 
E/A&H Project Team 

FROM: 

DATE: 

Brian Mulheam, E/ 

November 15, 1996 

RF? General Human Health Risk Assessment (HHRA) Approach for NSA 
Memphis 

This memorandum discusses the general HHRA approach for NSA Memphis. It is proposed that 

this text not be reproduced in subsequent HHRAs, which would include only site-specific 

information and reference this memorandum, reducing the bulk necessary to present site-specific 

risk information to risk managers. Deviations from these general methods would be justified 

and discussed in site-specific HHRAs. 



Technical Memorandum 
Human Health Risk Assessment Approach 

for NSA Memphis 
November 15. 19% 

1 BASELINE RISK ASSESSMENT 

1.1 Introduction 

A baseline risk assessment (BRA) establishes a baseline of risk to facilitate risk management 

decisions. Risk is the estimated potential for toxic effects on actual or hypothetical human or 

ecological receptors, while baseline risk refers to risk arising from exposures to chemicals 

assuming site conditions remain unchanged. BRAS are used by risk managers to decide if 

remedial actions are necessary and to determine the extent of remediation necessary to reduce 

the risk to acceptable levels. Generally, a BRA is divided into two sections, one assessing 

human health risk, and a second addressing ecological risk. This section addresses generally 

applied HHRA methods, while ecological risk assessment methods will be addressed in the site- 

specific assessments. Data management and analysis methods which will be used to reach the 

conclusions of site-specific HHRAs are discussed below. The following sections describe the 

methods, procedures, considerations, toxicological information, and related uncertainties possibly 

affecting HHRAs at NSA Memphis. 

1.2 Background 

The site background will be summarized in this section of the site-specific HHRAs. 

2 General Guidance 

HHRAs will generally be prepared in accordance with the guidelines set forth in the following 

documents, although some may not apply to every site: 

. Provisional Guidance for Quantitative Risk Assessment of PAHs, U.S. Environmental 

Protection Agency, ECAO-CIN-842, EPA/6OO/BP92/OOlC, July 1993. 

. Risk Assessment Guidance for Superfund (RAGS). Volume I - Human Health Evaluation 

Manual, Part A, U.S. Environmental Protection Agency/Office of Emergency and 

Remedial Response (OERR), EPA/540/i-89/002, December 1989 (Interim). 
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. RAGS, Volume I - Human Health Evaluation Manual. (Part B, Development of 

Risk-Based Preliminary Remediation Goals), USEPNOERR, EPAt540/R92/003, 

December 199 1 (Interim). 

. RAGS, Volume I - Human Health Evaluation Manual, Supplemental Guidance - 

Standard Default Exposure Factors - Interim Final, EPA/OERR, Office of Solid Waste 

and Emergency Response (OSWER) Directive: 9285.6-03, March 25, 1991. 

(RAGS Supplement). 

l RAGS, Volume I - Human Health Evaluation Manual, Supplemental Guidance-Den& 

Risk Assessment - Interim Guidance. EPNOERR, August 18, 1%. 

(Supplemental Dermal Guidance). 

. Supplemental Guidance to RAGS: Region IV Bulletin, Development of Health-Based 

Preliminary Remediation Goals, Remedial Goal Options (RGO) and Remediation Levels 

(Supplemental RGO Guidance). 

. Supplemental Guidance to RAGS: Region IV Bulletin, Provisional Guidance of 

Quantitative Risk Assessment of PAHs (EPA Document EPA6OO/R-93-089 July 1993). 

l Supplemental Guidance to RAGS: Calculating the Concentration Term, May 1992. 

. USEPA Region III Selecting fiposure Routes and Contaminants of Concern by 

Risk-Based Table, March 18, 1994, (RBC Screening Tables). 

. USEPA Region III Risk-Based Concentration Table, January 1995, and subsequent 

versions (USEPA 1995). 

‘loc53:~ 
2 
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2.1 Objectives 

The objectives of the BRA will be to: 

. 

. 

. 

. 

. 

. 

Characterize the source media and determine the chemicals of potential concern (COPCs) 

for affected environmental media. 

Identify potential receptors and quantify their potential exposures under current and 

future conditions for all affected environmental media. 

Qualitatively and quantitatively evaluate the adverse effects associated with the 

site-specific COPCs in each medium. 

Characterize the baseline carcinogenic and noncarcinogenic risks associated with 

exposure to environmental media at the site(s) under current and future land use 

conditions. 

Evaluate the uncertainties related to exposure predictions, toxicological data, and 

resulting carcinogenic risk and noncarcinogenic hazard estimations. 

Establish Remedial Goal Options (RGOs) for chemicals of concern (COC) in each 

environmental medium based on risk/hazard to facilitate risk management 

decision-making. 

The value of the risk assessment as a basis for making remedial decisions and determining 

whether detected site concentrations have the potential for toxic effects or increased cancer 

incidences depends upon adequately characterizing chemical contamination. Variables 

considered in characterizing the study area and its associated risk will include the amount, type, 

and location of sources; the pathways of exposure (media type and migration routes); and the 

3 
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type, sensitivities, exposure duration, and dynamics of the exposed populations (receptors). 

Sampling activities typically consist of collecting surface (0 to l-foot interval) and subsurface 

soil samples, and groundwater samples from monitoring wells installed in various water-bearing 

zones. 

2.2 Organization 

A human health risk assessment, as defined by RAGS Part A, includes the following steps: 

. Site characterization: evaluation of data regarding site geography, geology, 

hydrogeology, climate, and demographics. 

. Data collection : analysis of environmental media samples, including 

background/reference samples. 

wm 

. Data evaluation: statistical analysis of analytical data to identify the nature and extent 

of contamination and to establish a preliminary list of COPCs based on risk-based and 

background screening. This list will subsequently be refined to identify COCs. 

. Exposure assessment: identification of potential receptors under current and predicted 

conditions and potential exposure pathways, and calculation/quantitation of exposure 

point concentrations and chemical intakes. 

. Toxicity assessment: qualitative evaluation of the adverse effects of the COPCs, and 

quantitative estimate of the relationship between exposure and severity or probability of 

effect. 

0 Risk characterization : combination of the output of the exposure and the toxicity 

assessments to quantify the total noncaneer and cancer risk to the hypothetical receptors. 

ww 
4 
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a Uncertainty: discussion and evaluation of the areas of recognized uncertainty in human 

health risk assessments in addition to medium - and exposure pathway-specific influences. 

. Risk/hazard summary: presentation and discussion of the results of the quantification of 

exposure (risk and hazard) for the potential receptors and their exposure pathways 

identified under the current and future conditions. 

l RGUs: computation of exposure concentrations corresponding to risk projections within 

the USEPA target risk range of lE-6 to lE-4 for carcinogenic COCs and hazard quotient 

goals of 0.1, I, and 3 for noncarcinogenic COCs. 

3 Site Characterization 

When performing a HHRA, environmental media data are compiled to determine potential 

site-related chemicals and exposures as outlined in RAGS Part A. The steps identifying COPCs 

are discussed below. 

3.1 Data Sources 

The number of samples collected from each medium will be detailed in this section of the site- 

specific HHRAs, and tables will show which sample designations will be included and how data 

are grouped (when applicable). In addition, the analytical methods, the name of the analyzing 

laboratory, and data quality objectives will be referenced at this point in the HHRA. 

3.2 Data Validation 

Data validation is an after-the-fact, independent, systematic process of evaluating data and 

comparing them to established criteria to confirm they are of the technical quality necessary to 

support the decisions made in the RF1 process. Parameters specific to the data are reviewed to 

determine whether they meet the stipulated DQOs. The quality objectives address five principal 

parameters: precision, accuracy, completeness, comparability, and representativeness. To 
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verify that these objectives are- met, field measurements, sampling and handling procedures, 

laboratory analysis and reporting, and nonconformances and discrepancies in the data are 

examined to determine compliance with appropriate and applicable procedures. 

Data for NSA Memphis will be validated in accordance with the methods outlined in the 

Comprehensive RF1 Work Plan (E/A&H, 1994b). The data validation report will be referenced 

in this section of the HHRA. 

3.3 Management of Site-Related Data 

All environmental sampling data will be evaluated for suitability for use in the quantitative BRA. 

Data obtained via the following methods will be considered inappropriate: 

0 Analytical methods that are not specific for a particular chemical, such as total organic 

carbon, total organic halogen, or TPH (design parameter samples). “ww 

. Field screening instruments including total organic vapor monitoring units and organic 

vapor analyzers. 

Additional data excluded will be detailed in the site-specific HHRAs. 

Limitations of analytical results will be addressed in HHRAs by including estimated 

concentration values for reported nondetects: A nondetect indicates that the analyte was not 

detected above the practical quantitation limit of the sample (“U” qualified results), which is 

determined by the analytical method, the instrument used, and possible matrix interferences. 

However, a nondetected analyte could exist at a concentration between zero and the quantitation 

limit. For this reason, one-half the “U” value could serve as an unbiased estimate of the 

nondetect. Because the estimated values of “J” qualified hits are frequently much lower than 

the sample quantitation limits of “U” qualified nondetects for organic compounds, one-half of 

6 v 
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each “U” value will be compared to one-half of the lowest hit (normally “J” qualified) at the 

same site. The lesser of these two values will be used as the best estimate of the concentration 

potentially present below the sample quantitation limit, and will be inserted into the adjusted 

dataset. For inorganic chemicals, the rule is simpler: One-half of each “U” value will be used 

to represent the concentration of the corresponding sample when compiling the adjusted dataset. 

If two nondetects are reported for any one location (a result of QA/QC samples), one-half the 

lesser of the “U” values will be compared to the lowest hit at the site (for organ& as above) 

or applied directly (for inorganics) to estimate a concentration value to be used in the NSA 

Memphis risk calculations. If a parameter is not detected at a site, neither data management 

method will be applied, and the parameter will not be considered in screening or formal 

assessment. 

Once the dataset is complete, statistical methods will be used to evaluate the analytical results 

to (1) identify COPCs and (2) establish exposure point concentrations (EPCs) at potential 

receptor locations. The statistical methods used in data evaluation are discussed below. The 

rationale used to develop this methodology and the statistical techniques is based on the 

following sources: 

. RAGS Part A 

. Supplemental Guidance to RAGS: Calculating the Concentration Term, May 1992 

. Statistical Methodr for Environmental Pollution Monitoting (Gilbert, 1987) 

Microsoft Fox Pro and Borland’ Quattro Pro will typically be used for data management and 

statistical calculations. For each set of data used to describe the concentration of chemicals in 

a contaminated area, the following information will be tabulated in accordance with RAGS: 

frequency of detection, range of quantitation limits, range of detected values, and average of 

1 References to specific soJware products are nor to be construed as an endorsement by fhe U.S. Navy or E/A&H. 

7 
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detected concentrations. For datasets of 10 or more, the upper confidence limit (UCL) on the 

mean of log-transformed values of the concentration will be presented. In accordance with 

RAGS, the lesser of either the maximum concentration detected or the UCL will be used to 

quantify potential exposure, as detailed in Section 4, Exposure Assessment. 

3.4 Selection of COPCs 

The substances detected (chemicals present in site samples, or CPSSs) will be screened to 

develop a list or group of COPCs. COPCs are, therefore, chemicals selected by comparison to 

screening concentrations, intrinsic toxicological properties, persistence, fate and transport 

characteristics, and cross-media transport potential. The nature and general extent of CPSSs will 

be referenced in this section of the site-specific HHRAs. To reduce the list of CPSSs and focus 

the risk assessment on COPCs, the following two comparisons will be performed. 

3.4.1 Comparison of Site-Related Data to Risk-Based Screening Concentrations %&w 

The maximum concentrations of CPSSs detected during sampling will be compared to risk-based 

screening values. These values will be obtained from Risk Based Screening Concentrations, 

USEPA Region III, January through June, 1996 (and subsequent versions). As stated in the 

EPA Region III document, a risk goal of lE-6 will be used to calculate screening concentrations _ 

for carcinogens. REKs will be adjusted to reflect a target HQ of 0.1 for noncarcinogens, in 

accordance with USEPA Region IV Supplemental Guidance to RAGS Bulletin 1 

(USEPA, November 1995). Groundwater results will be compared to tap water screening 

values, and reported soil concentrations will be compared to residential soil screening values. 

CPSSs with maximum detected concentrations exceeding their corresponding concentrations, 

goals, levels, and/or standards will be evaluated further and compared to reference background 

concentrations. In addition, surrogate screening values based on toxicological similarities will 

be used if no screening value are available in USEPA’s table, and surrogate screening values 

will be noted where applied. 
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The maximum concentration reported for each carcinogenic polycyclic aromatic hydrocarbon 

(PAH) will be compared to its corresponding screening value. In addition, all carcinogenic PAH 

concentrations reported at that location will be converted to the benzo(a)pyrene equivalent 

concentration (BEQ), which will be compared to the screening value for benzo(a)pyrene. PAH 

conversions will be performed using current Toxic Equivalency Factors (TEFs) for PAHs in 

accordance with USEPA Region IV Supplemental Guidance to RAGS Bulletin 2 (USEPA, 

November 1995). 

3.4.2 Comparison of Site-Related Data to, Background Concentrations 

Background data for NSA Memphis will be referenced in this section, or background reference 

concentrations from E/A&H’s August 27, 1996 Reference Concentrations technical memorandum 

wiIi be used. Following comparison to risk- and hazard-based screening values, CPSSs whose 

maximum detected concentrations exceeded corresponding background reference concentrations 

will be formally assessed in the HHRA, unless otherwise noted. 

The maximum reported concentration of a CPSS will be compared to its reference background 

concentration (when applicable). This comparison helps account for naturally occurring 

elements, such as beryllium, manganese, and arsenic. Thus, risk and/or hazard associated with 

naturally occurring elements are not addressed where their concentrations are similar to 

corresponding background. 

In the HHRA, if the maximum concentration of a CPSS is determined to be less than either 

two-times mean background or the risk-based screening values, then the CPSS will not be 

considered further unless deemed appropriate based on chemical-specific characteristics 

(e .g _ , degradation product with greater toxicity). 
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3.4.3 Elimination of Essential Elements: Calcium, Iron, Magnesium, Potassium, and 
Sodium 

In accordance with RAGS Part A, essential elements that are potentially toxic only at extremely 

high concentrations may be eliminated as COPCs in a risk assessment. Specifically, an essential 

nutrient may be screened out if it is present at concentrations that are not associated with adverse 

health effects. Based on RAGS, the lack of risk-related data, and USEPA Region IV ’ s 

recommendations, the following essential nutrients will not be included in HHRAs: calcium, 

iron, magnesium, potassium, and sodium. 

Risk information usually obtained from the Integrated Risk Information System (IRIS) or Health 

Effects Assessment Summary Tables (HEAST) is necessary to calculate risk and hazard estimates 

(and risk-based screening values). This information is based on toxicological and 

epidemiological data which are critiqued and approved by the scientific and regulatory 

community (i.e., listed in IRIS and/or HEAST). Risk information (or surrogate risk 

information) is not always available for all CPSSs, so their risk and/or hazard will not be 

calculated. The results of the screening process will be tabulated in the HHRA. No risk-based 

screening values are available for TPH and chemical-specific analyses were performed on site 

samples, so exposure will not be quantified for this group of compounds. TPH constituents 

would be included in the chemical-specific analyses, 

3.4.4 summa.ry of COPCS 

The results of the screening evaluations will be tabulated on a medium-specific basis in the site- 

specific HHRAs. 

3.5 Estimation of Risk and Hazard 

COPCs will be identified, and exposure will be estimated for these compounds. Risk/hazard 

will be subsequently calculated based on exposure estimates, then exposure scenarios (e.g., soil 

exposure during commercial land use) exceeding USEPA acceptable limits will be identified. 

10 
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An exposure scenario of concern will be identified as a scenario with incremental excess lifetime 

cancer risk (ILCR) estimated greater than lE-4 or a hazard index (HI) estimated greater than 

1. In the next step, COPCs exceeding lE-6 ILCR or a HQ greater than 0.1 in a scenario of 

concern are retained as COCs. Section 5, Toxicity Assessment, discusses cancer risk thresholds 

and noncancer toxicity in detail. 

4 Exposure Assessment 

This section of the HHRAs will determine the magnitude of contact that a potential receptor may 

have with site-related COPCs. Exposure assessment involves four stages: 

. Characterizing the physical setting and land use of the site. 

. Identifying COPC release and migration pathway(s). 

. Identifying the potential receptors, under various land use or site condition scenarios, and 

the pathways through which they might be exposed. 

. Quantifying the intake rates, or contact rates, of COPCs. 

4.1 Exposure Setting and Land Use 

The site setting and land use will be detailed or referenced in this section of the site-specific 

HHRAs. This information is used to develop.appropriate exposure estimates for different land 

use assumptions. If the future use of the area in question is known, this information will be 

used to define exposure assumptions used when calculating risk (e.g., sites known to be 

commercially zoned will not be assessed for residential land use). 

11 
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4.2 Potentially Exposed Populations 

This section will describe who may be exposed to contaminants in environmental media. The 

populations typically addressed will be one or a combination of the following: current site 

workers, hypothetical current site trespassers, as well as hypothetical future site residents. 

Because current site workers at most sites within NSA Memphis would be expected to have 

limited contact with ContamiMted media at most sites, worker-related exposure may be addressed 

exclusively for maximahy exposed site workers, assuming the future worker scenario would be 

protective of both current and future site workers. Specifics will be discussed in this section of 

the site-specific HHRAs. 

4.3 Exposure Pathways 

This section will summarize how potential human receptors may be exposed to site media. In 

general, soil matrix-related pathways will include incidental ingestion and dermal contact. 

Ingestion and inhalation of volatilized contaminants will be typical groundwater exposure 

pathways. The hypothetical future scenarios will assume continuous, uniform exposure to 

current surface soil conditions and the use of site groundwater as a potable water source, unless 

otherwise noted in the site-specific HHR4. A table in the site-specific HHRA will justify and 

summarize exposure pathways and potential human receptors. 

4.4 Exposure Point Concentrations 

The EPC is the estimated concentration of a contaminant in an exposure medium that will be 

contacted by a real or hypothetical receptor.. Determining the exposure point concentration 

depends on factors such as: 

. Availability of data 

l Amount of data available to perform statistical analysis 

l Reference concentrations not attributed to site impacts 

l Location of the potential receptor 

12 
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USEPA Region IV guidance calls for assuming lognormal distributions for environmental data 

and the calculation of 95% UCL on the mean for use in exposure quantification. Applying the 

UCL is generally inappropriate with less than 10 samples. Therefore, the maximum 

concentrations detected will be used for all datasets with less than 10 samples. In general, 

outliers have been included when calculating the UCL because high values seidom appear as 

outliers for a lognotmal distribution. Including outliers increases the overall uncertainty of the 

calculated risks and conservatively biases exposure estimates. 

For sample sets of 10 and greater, the UCL will be calculated for a lognormal distribution as 

follows: 

i 
a+o.lr: + 4.95 x s, 

JnTi- 1 
UCL = e 

where: 

a 

sa 

n 

Ho.95 

= Ca/n = sample arithmetic mean of the log-transformed data, a = In(x) 

= sample standard deviation of the log-transformed data 

= number of samples in the data set 

.= value for computing the one-sided upper 95% confidence limit on the 

lognormal mean from standard statistical tables (Gilbert, 1987) 

EPCs and UCLs will be summarized and tabulated when applicable in the site-specific HHRA. 

4.5 Quantification of Exposure 

This section describes the models, equations, and intake model variables used to quantify doses 

or intakes of the COPCs for the surface soil and groundwater exposure pathways. The models 

are designed to estimate route- and medium-specific factors, which are multiplied by the EPC 

13 
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to estimate chronic daily doses. The intake model variables generally reflect 50th or 95th 

percentile values which, when applied to the EPC, ensure that the estimated intakes represent 

the reasonable maximum exposure (RME, which is considered 95th percentile). Formulae are 

derived from RAGS, Part A unless otherwise indicated. Table 1 lists intake model variables 

used to compute chronic daily intake (CDI) for potential receptors exposed to surface soil and/or 

groundwater contaminants. 

Because NSA Memphis is part of BRAC, future site use cannot be determined with any 

certainty. Therefore, the conservative assumptions will be used to account for any reasonable 

future use. Current reuse plans will be referenced and discussed in the site-specific HHRAs. 

NSA Memphis media analytical results and exposure methods have been formatted to allok 

exposure estimates to be fine-tuned based on actual conditions as base reuse plans materialize, 

and this information will be used on a site-specific basis, if known. 

In accordance with USEPA’s recommendations, the adult and child intake variables will be 

combined to estimate exposure to carcinogens. This factor is referred to as the lifetime weighted 

average, or LWA. The LWA considers the difference in daily ingestion rates for soil and 

drinking water, body weights, and exposure durations for children (ages 1 to 6) and adults (ages 

7 to 31). The exposure frequency is assumed to be identical for the adult and child exposure 

groups, and an example is shown after the equations are presented below. 

Before quantifying soil exposure, it will first be necessary to derive the appropriate fraction 

ingested (or contacted) (FI/FC) from contaminated area factors for each applicable COPC. 

These factors will be derived by evaluating the spatial distribution of COPCs. The FI/FC will 

be computed by estimating the maximum area of a hot spot and dividing it by the total site area. 

These computations will be performed conservatively to account for uncertainty associated with 

contaminant distributions. 

14 
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Table 1 
Parameters Used to Estimate CDI 

Pathway Parameters Resident Adult Resident Child Adult Worker 
Trespassing Child 

(age 7-16) units 

Surface Soil kestion and Dermal Contact 

lngcstion Rate (soil) 

Ingestion Rate (water) 

Exposure Frequency 

Exposure Duradon 

Dend Comact Area 

Skin Adherence Factor 

Absorption Factor 

Oral Absorption Efticicncy 

Conversion Factor 1E-6 

Body Weight 7@ 

Averaging Time. Noncancer 8.7w 

2 

20@ 

1 

35oc 35oL 

4.10@ 2.w 

I 1 

0.01 (organics) 
0.001 (inorganics) 

0.01 (orgamcs) 
0.001 (inorganics) 

0.8 (VOCs) 
0.5 (other organic 

compounds) 
0.2 (inotganics) 

0.8 (VOW 0.8 (VOCs) 0.8 (WCs) 
0.5 (other organic 0.5 (other organic 0.5 (other organic 

compounds) ~mpou~-Q compounds) 
0.2 (inorganks) 0.2 (imnganics) 0.2 (inorgamcs) 

lE-6 lE-6 lE-6 

13 7@ 45* 

2.1906 9.125’ 3.6506 

25.55@ 25,55@ 25.5% 

50- 

I 

250, 

29 

4.1w 

I 

0.01 (organics) 
0.001 (iIloiganics) 

lo@ 

NA 

52’ 

l& 

4,1w 

1 

0.01 (orgatucs) 
0.001 (inorgamcs) 

@day 

Uday 

&YsJYW 

Y-a 

cm2 

mglcm 

unitless 

umtlcss : 

kg/w 

kg 

days 

days Averaging Time. Cancer 25,5* 

Notes: 

a - 
b - 

c - 

d - 
c - 
f - 

g - 
NA - 

USEPA (1989a) R&k Assessmet~ Guiabncc for Supcfind Vol. I. Human Heabh Evafuadon Manual (Pan AJ. 
USEPA ( 1991 b) Risk Asscssmenl Guidance for Supctfund Vol. I: Human He&h Evaluafion Manual Supplemental Guidance, Standard 
Dcfoutl Erposure Factors. Interim Final, OSWER Directive: 9285.&l3.EPAl600/8-89fO43. 
USEPA (1991a). Rirk Assessmew Gddancc for Supqfund: Vol. I - Human Healrh Evaluation Manual (Pan B. Development of 

fist-Rased Prelimi~ry Remediafion GaaLcj. OSWER Directive 9285.7alB. 
Calculated as the product of ED (years) x 365 days/year. 
Calculated as the product of 70 years (assumed lifetime) x 365 days per year. 
Assuming one day per week exposum. 
Assuming tmspassing occurs during me IO-year adolcsccnr/uenage period. 
Not applicable. 

The FI/FC factors modify the hot spot concentrations to more closely approximate site-wide 

exposure conditions. When the UCL is used as EPC, no FI/FC adjustments will be made. In 

addition, CPSSs not eliminated from the HHRAs based on the screening comparisons described 

in Section 3.4 may be eliminated as a COPC because the UCL concentration does not exceed 

the corresponding background concentration or REK. This wilI be discussed on a site-specific 

basis. 
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4.51 Surface Soil Pathway Exposure 

Ingestion of COPCs in Surface Soil 

Except CD1 for a site resident’s exposure to carcinogens, the following equation is used to 

estimate the ingestion of COPCs in soil: 

CDI, = (EPC,)(IR)(EF)(ED)(F)(FI)/(BW)(AT) 

where: 

CDI, 

EPC, 

IR 

EF 

ED 

F 

FI 

BW 

AT 

ingested dose (mg/kg-day) 

exposure point concentration of contaminant in soil (mg/kg) 

ingestion rate (milligrams per day [mg/day]) 

exposure frequency (days/year) 

exposure duration (years) 

conversion factor (1 E-6 kg/mg) 

fraction ingested from contaminated source (unitless) 

body weight (kg) 

averaging time (days) 

The LWA is used to calculate carcinogenic CD1 for site residents. An example of the LWA 

calculation is shown below for the soil ingestion pathway, and LWAs are similarly calculated 

for subsequent equations. 

where: 

LWA = [(I% x EDb/BWJ + [(I& x ED$BWJ 

LWA = lifetime weighted average 

IR = ingestion rate (milligrams per day [mg/day]) 

ED = exposure duration (years) 

BW = body weight (kg) 

= a adult 

t = child 

‘mm7 16 
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Consequently, CD1 for carcinogens would be calculated as follows for site residents: 

CDI,=(EPC,)(EF)(LWA)(F)(FI)/(AT) 

where : 

CDI, = ingested dose (mg/kg-day) 

EPC, = exposure point concentration of contaminant in soil (mg/kg) 

EF = exposure frequency (days/year) 

F = conversion factor (lE-6 kg/mg) 

FI = fraction ingested from contaminated source (unitless) 

AT = averaging time (days) 

LWA = lifetime weighted average 

Dermal Contact with COPCs in Surface Soil 

The following equation is used to estimate intake due to dermal contact with COPCs in soil: 

CDL, = (EPC,)(CF)(EF)(ED)(F)(FC)(ABS)(AF)/(BW)(AT) 
where: 

CDI, = 

EPC, = 

CF = 

EF = 

ED = 

F = 

FC = 

ABS = 

AF = 

BW = 

AT = 

dermal dose (mg/kg-day) 

exposure point concentration of contaminant in soil (mg/kg) 

contact factor (cm2) 

exposure frequency (days/year) 

exposure duration (years) 

conversion factor (1 E-6 kg/mg) 

fraction contacted from contaminated source (unitless) 

absorption factor (unitless value, specific to organic versus inorganic compounds) 

adherence factor (milligrams per square centimeter [mg/cm*]) 

body weight (kg) 

averaging time (days) 
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4.5.2 Groundwater Pathway Exposure 

Ingestion and Inhalation of COPCs in Groundwater 

The following equation is used to estimate the ingestion and/or inhalation of COPCs in 

groundwater: 

where: 

CDI, =(EPC,)(IR)(EF)(ED)(FI)/(BW)(AT) 

CDL = ingested/inhaled dose (mg/kg-day) 

EPC, = exposure point concentration of contaminant in water (milligrams per liter [mg/L]) 

IR = ingestion rate (L/day) 

EF = exposure frequency (days/year) 

ED = exposure duration (years) 

FI = fraction ingested from contaminated source (unitless) 

BW = body weight (kg) 

AT = averaging time (days) 

HHRAs are comprised of many tables, and intake tables serve only as an intermediate check 

when reviewing the document. The CDI equations above can be solved assuming a concentration 

of I, and the result can be used as 2 universal multiplier. Multipliers were developed for each 

typical land use scenario and are shown in Table 2. Consequently, a significant number of the 

tables in HHRAs can be eliminated. An example of the abbreviated CD1 method is shown 

below : 

CD1 = (EPC)(M) 

where: 

CD1 = chronic daily intake (mg/kg-day) 

EPC = exposure point concentration (mg/kg or mg/L) 

M = multiplier specific to the exposure scenario, land use, and potential receptor 

selected 
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Table 2 
Multipliers* Used to Estimate Chronic Daily Intake 

Soil Groundwater 
Ingestion Dermal Contact ingestion 

Exposure Pathway Exposure Type All Chemicals Organics” Ail Chemicals”’ 
Resident Noncarcinogens (adult) 1.37E-06 5.62E-07 2.74E-02 

Noncarcinogens (child) 1.28E-05 1.85E-06 6.39E-02 
Carcinogens (LWA) 1.57E-06 3.51 E-07 1.49E-02 

Trespasser 
(age 7-16) 

Site- Worker 

Noncarcinogens 3.17E-07 1.30E-07 NA 
Carcinogens 452E-08 1.85E-08 NA 

Noncarcinogens 4.89E-07 4.01 E-07 9.78E-03 
Carcinogens 1.75E-07 1.43E-07 3.49E-03 

Notes: 
LWA = Lifetime weighted average 

l = The product of the multiplier and the exposure point concentration 
equals the chronic daily intake for a given chemical assuming 
a reasonable maximal exposure scenario 

* = The multiplier for inorganics is multiplied by a factor of 0.1 to account 
for the dermal absorption factor of 0.001 for inorganic% the multiplier 
for organic compounds includes the 0.01 factor. 

- = The ingestion intake is also used to address inhalation risk in accordance with 
USEPA’s Supplemental Guidance To RAGS Bulletin 3: ingestion risk is 
approximately equal to risk posed by dermal and inhalation exposure while 
showering, and this is applied to volatile organic compounds only. 

NA = Not applicable 
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Because multipliers can be reviewed separately, CD1 will be incorporated into the risk and 

hazard equations and will not be presented in separate tables. 

5 Toxicity Assessment 

5.1 Carcinogenicity and Noncancer Effects 

USEPA has established a classification system for rating the potential carcinogenicity of 

environmental contaminants based on the weight of scientific evidence. The cancer classes are 

described below. Cancer weight-of-evidence class “A” (human carcinogens) means that human 

toxicological data have shown a proven correlation between exposure and the onset of cancer 

(in varying forms). The “Bl” classification indicates some human exposure studies have 

implicated the compound as a probable carcinogen. Weight-of-evidence class “B2” indicates a 

possible human carcinogen based on confirmatory carcinogenic laboratory animal data. Weight- 

of-evidence class “C” identifies possible human carcinogens, and class “D” indicates a compound 

not classifiable with respect to its carcinogenic potential. A class “A” compound posing risk 

higher than USEPA’s acceptable risk range has more weight than would a class “C” compound. 

There is more uncertainty in the lower classifications, so the weight-of-evidence should be used 

by risk managers when making risk management decisions based on cancer risk. 

USEPA has established slope factors (SF) for carcinogenic compounds. The SF is defined as 

a “plausible upper-bound estimate of the probability of a response (cancer) per unit intake of a 

chemical over- a lifetime” (RAGS, Part A). Upper-bound estimates are more likely to 

overestimate cancer potential. 

In addition to potential carcinogenic effects, most substances also can produce other toxic 

responses at doses greater than experimentally derived threshold concentrations. USEPA has 

derived reference dose (RfD) values for these substances. A chronic RfD is defined as, “an 

estimate (with uncertainty spanning perhaps an order of magnitude or greater) of a daily 

exposure concentration for the human population, including sensitive subpopulations, that is 

likely to be without an appreciable risk of deleterious effects during a lifetime.” These 
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toxicological values are used in risk formulae to assess the upper-bound level of cancer risk and 

noncancer hazard associated with exposure to a given chemical concentration. 

For carcinogens, the potential risk posed by a chemical is computed by multiplying the CDI 

(as mg/kgday) by the SF (in reciprocal mgikg-clay). The HQ (for noncarcinogens) is computed 

by dividing the CD1 by the RfD. USEPA has set standard limits (or points of departure) for 

carcinogens and noncarcinogens to evaluate whether significant risk is posed by a chemical 

(or combination of chemicals). For carcinogens, the point-of-departure range is lE-6, with a 

generally accepted range of lE-6 to lE-4. These risk values correlate with one in 10,000 (lE-4) 

and one in 1 million (lE-6) excess cancer incidence resulting from exposure to toxic compounds 

from outside the body. 

For noncarcinogens, other toxic effects are generally considered possible if the HQ (or sum of 

HQs for a pathway-hazard index) exceeds the threshold value of 1. Although both cancer risk 

and noncancer hazard are generally additive only if the target organ is common to multiple 

chemicals, a most conservative estimate of each may be obtained by summing the individual 

risks or hazards, regardless of target organ. Site-specific HHRAs for NSA Memphis will take 

the universal summation approach for each class of toxicant. Details regarding the risk formulae 

applied to site data are provided in Section 6, Risk Characterization. 

Critical studies used in establishing toxicity classifications by USEPA are shown in the IRIS 

database, which is the primary source for information necessary to estimate risk. HFAST, 

Fiscal Year 1995 is the secondary source for this information. In addition, USEPA’s National 

Center for Environmental Assessment (NCEA) will be used as a source when necessary. In 

accordance with RAGS, a table will summarize toxicological data in the site-specific HHRAs 

in the form of RfDs and SFs obtained for COPCs identified in site media, as well 

uncertainty/modifying factors, target organs, and cancer classes (where available). 
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5.2 Evaluating Dermal Exposure and the Resulting Toxicity 

In accordance with USEPA Region IV’s Supplemental Guidance to RAGS Bulletin 2, dermal RfD 

values and SFs are derived from the corresponding oral values. As described in the 

supplemental guidance, the oral RfD is multiplied by an oral absorption efficiency factor (OAF), 

expressed as a decimal. The resulting dermal RfD is based on the absorbed dose. The RfD 

based on absorbed dose is the appropriate value with which to compare a dermal dose, because 

dermal doses are expressed as absorbed rather than administered (intake) doses. For the same 

reasons, a dermal SF is derived by dividing the oral SF by the OAF. The oral SF is divided 

rather than multiplied because SFs are expressed as reciprocal doses. 

Appendix A of RAGS, Part A states that in the absence of specific data, an assumption of 5% 

oral absorption would be relatively conservative. Supplemental Guidance to RAGS: Region fV 

Bulletin 2 indicates that in the absence of specific data, USEPA Region IV suggests an oral 

absorption factor of 80% for volatile organics, 50% for semivolatile organics, and 20% for 

inorganic chemicals. These percentages (or associated fractions) will be used in the site-specific ~1 

HHRAs 

5.3 Toxicity Profiles for COPCs 

In accordance with RAGS, toxicological summary paragraphs will be included in the body of 

the HHRA text for all COPCs. Most information for the profiles will be gleaned from IRIS and 

HEAST. Another source of information will be NCEA. Any additional references will be noted 

specifically in the text. The profiles will summarize adverse effects of COPCs and the amount 

associated with such effects. 

6 Risk Characterization 

Risk characterization combines the exposure assessment and toxicity assessment results to yield 

qualitative and quantitative expressions of risk and/or hazard for the exposed receptors. The 

quantitative component expresses the probability of developing cancer, or a threshold comparison 

of the estimated dose with a reference dose for noncancer effects. These quantitative estimates 
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are developed for individual chemicals, exposure pathways, transfer media, and source media, 

and for each receptor for all media to which one may be exposed. The qualitative component 

usually involves comparing COC concentrations in media with established criteria or standards 

for chemicals for which there are no corresponding toxicity values. The risk characterization 

helps guide risk-management decisions. 

Generally, the risk characterization will follow the methodology prescribed by RAGS Part A, 

as modified by more recent information and supplemental guidance cited in the earlier sections 

of this memorandum. The USEPA methods are designed to be health-protective and tend to 

overestimate n’sk rather than underestimate it. The risk results, therefore, are generally overly 

conservative, because n’sk characten’zation involves summing the overestimated n’sk estimates. 

6.1 Risk Characterization Methodology 

Potential excess risks to humans following exposure to COPCs will be estimated using methods 

established by USEPA, when available. As discussed above, these methods are health-protective 

and are likely to overestimate risk. Risks from hazardous chemicals are calculated for either 

carcinogenic or noncarcinogenic effects. Some carcinogenic chemicals may also pose a 

noncarcinogenic hazard. The potential human health effects associated with chemicals that 

produce carcinogenic and other toxic effects will be characterized separately, as discussed below. 

6.1.1 Carcinogenic Effects of Chemicals 

The risk attributed to exposure to carcinogens is estimated as the probability of an individual 

developing cancer over a lifetime as a result of exposure to a potential carcinogen. In the 

low-dose range, which would be expected for most environmental exposures, cancer risk is 

estimated from the following linear equation (EPA, 1989a): 

ILCR = (CDI)(SF) 

23 



Technical Memorandum 
Human Health Risk Assessment Approach 
for NSA Memphis 
November IS, 1996 

where: 

ILCR = incremental lifetime excess cancer risk, a unitless expression of the 

probability of developing cancer, adjusted for reference incidence 

CD1 = chronic daily intake, averaged over 70 years (mg/kg-day) 

SF = cancer slope factor (mg/kg-day)-i 

For a given pathway with simultaneous exposure of a receptor to several carcinogens, the 

following equation is used to sum cancer risks: 

Risk, = ILCR(chem,) +ILCR(chem,) + . . .ILCR(chem,) 

where : 

Risk, = total pathway risk of cancer incidence 

ILCR(chemJ = incremental lifetime excess cancer risk for a specific chemical ; 

Cancer risk for a given receptor across pathways and across media is stnnrned in the same 

manner. 

6.1.2 Noncarcinogenic Effects of Chemicals 

The risks associated with the noncarcinogenic effects of chemicals are evaluated by comparing 

an exposure level or intake with a reference dose. The HQ, defined as the ratio of intake to 

IUD, is defined as (RAGS, Part A): 

HQ =CDI/RfD 

where: 

HQ = hazard quotient (unitless) 

CD1 = intake of chemical (mg/kgday) 

RfD = reference dose (mg/kg-day) 
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Chemical noncarcinogenic effects are evaluated CVI a chronic basis, using chronic RFD values. 

An HQ of 1 indicates that the estimated intake equals the RfD. If the HQ is greater than unity, 

there may be a concern for potential adverse he&h effects. 

In the case of simultaneous exposure of a receptor to several chemicals, an HI will bc calculated 

as the sum of the HQs by: 

HI=HQi + HQz + --*HQi 

where: 

HI = Hazard Index (unitless) 

HQ = Hazard Quotient (unitless i 

Risk and hazard projections will be summarized in tabular format on a medium- and exposure 

pathway-specific basis in the HHRAs. 

6.2 Surface Soil Pathways 

Generally, the incidental ingestion and dermai contact pathways will be characterized for surface 

soil. Surface soil onsite will be evaluated under scenarios and exposure pathways outlined in the 

site-specific HEIRAS. 

6.3 Groundwater Pathways 

Groundwater pathways will typically consist of ingestion and inhalation of volatilized chemicals 

in groundwater. The site-specific HHRAs will detail the pathways which will be addressed. 

Most groundwater pathways are not complete because municipal water supplies are used, and 

this will be discussed in the HHRAs. 
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6.4 COCs Identified 

COCs will be identified based on cumulative (all pathway) risk and hazard projected for the 

sites. USEPA has established a generally acceptable risk range of lE-4 to lE-6, and an HI 

threshold of 1.0. Any COPC that is carried through the risk assessment process and found to 

contribute to a scenario with an ILCR in excess of lE-4 or HI greater than 1 for any of the 

exposure scenarios evaluated in this risk assessment, and has an individual exposure pathway 

risk greater than lE-6 or exposure pathway HQ greater than 0.1, will be referred to as a COC. 

A table will present the COCs identified in site-specific HHRAs. 

7 Risk Uncertainty 

This section will discuss the uncertainty and variability inherent in the risk assessment process 

in addition to site-, medium-, and exposure pathway-specific influences. Overall, uncertainties 

associated with the initial stages of the risk assessment process become magnified when they afe 

combined with other uncertainties. It is not possible to eliminate all uncertainties; however, 

recognizing the uncertainties is fundamental to understanding and subsequently using risk 

assessment results. 

Where chronic RME estimates of risk/hazard indicated a significant threat (e.g., ILCR greater 

than lE-4) would be posed to human health, central tendency (CT) analysis may be performed. 

RME estimates are based on the upper bound (90th or 95th percentile) exposure assumptions, 

while CT estimates are based on the 50th percentile (mean or median) values. CT exposure 

scenarios are constructed consistent with standard CT exposure assumptions provided in 

Supe@i.mdS Standard Default Exposure Factors for the Central Tendency and Reasonable 

Mzximum Exposure-Drafr (USEPA, November 1993). CT exposure assumptions will be 

presented in the site-specific HHRAs, when applicable. 

8 Risk Summary 

Risk estimates will be presented and summarized in table form in the site-specific HHRAs. 
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9 Remedial Goal Options 

RGOs are chemical concentrations computed to equate with specific risk and/or hazard goals that 

may be established for a particular site. As previously discussed, COCs are identified as any 

.COPC that significantly contributes to a scenario of concern. A pathway having a combined 

ILCR greater than lE-4 or an HI greater than 1 is defined as a scenario of concern, and an 

individual chemical which contributes either lE-6 ILCR or 0.1 HI to one exposure pathway is 

considered to significantly contribute to the scenario ILCR or HI. Based on this method, COCs 

may be identified, requiring RGO calculation. Inclusion in the RGO table does not necessarily 

indicate that remedial action will be required to address a specific chemical. Instead, RGOs 

are provided to facilitate risk-management decisions. 

In accordance with USEPA Supplemental RGO Guidance, RGOs will be calculated at lE-4, lB- 

5, and lE-6 risk levels for carcinogenic COCs and HI goals of 3, 1, and 0.1 for noncarcinogenic 

COCs. RGOs will be based on specific scenarios which will be identified in the site-specific 

HHRAs. 
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