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EXECUTIVE SUMMARY 

The Assembly C Site Investigation Plans proposed two phases of investigation for the 

ConfIrmatory Sampling Investigation (CSI) at Solid Waste Management Unit (SWMU) 15. The 

fIrst phase consisted of a soil and groundwater investigation using Direct Push Technology 

(DPT) equipment, which confIrmed a release of contaminants at the site. Based on the results 

. of the fIrst phase, the second phase, a RCRA Facility Investigation (RFI), is required to defme 

the nature and extent of the release. This report summarizes activities conducted during the 

CSI's fIrst phase and outlines the proposed RFI activities. 

Based on the results of the DPT investigation, a release of petroleum constituents has occurred 

onsite, associated with 10 former underground storage tanks (USTs) that stored aviation 

gasoline, lubricating oil, and, reportedly, a variety of liquid wastes. Analytical results indicate 

no volatile organic compounds (VOCs) in subsurface soil samples exceeded the risk-based 

concentrations (RBCs) for residential and industrial soil. However, select VOC concentrations 

in both loess and fluvial deposits groundwater exceed both the RBC for tap water and the 

maximum contaminant level (MCL) for drinking water. The VOC detected most frequently and 

at the highest concentration in groundwater' is benzene, with concentrations ranging from 

13.1 parts per billion (Ppb) to 3,200 ppb in loess groundwater and from 9.7 ppb to 780 ppb in 

fluvial deposits groundwater. The RBC for benzene is 0.31 ppb and its MCL is 5 ppb. In 

addition to benzene, the following VOCs in loess groundwater exceeded their respective RBCs: 

ethylbenzene, total xylenes, 1,2,4-trimethylbenzene, and 1,3,5-trimethylbenzene. In addition 

to benzene the following VOCs in fluvial deposits groundwater exceeded their respective RBCs: 

1,2,4-trimethylbenzene and bromomethane. 

Section 7 of this report outlines the proposed RFI activities, which include advancing and 

sampling soil borings within the SWMU 15 boundary, a supplemental DPT groundwater 

investigation, and installing and sampling soil borings and monitoring wells outside of the 

SWMU 15 boundary to determine the nature and extent of hydrocarbon-related contamination. 

The results of the RFI will be compiled in an RFI Report. 
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1.0 INTRODUCTION 

Confirmatory Sampling Investigation Repon 
Assembly C - SWMU 15, N-94 Underground Tank Farm 

NSA Memphis, Millington, Tennessee 
Revision 0: November 1, 1995 

As part of the U.S. Navy Comprehensive Long-Term Environmental Action Navy (CLEAN) 

program, the following Confirmatory Sampling Investigation (CSI) report has been prepared for 

Solid Waste Management Unit (SWMU) 15, the N-94 Underground Storage Tank Farm, on the 

Northside of Naval Support Activity (NSA) Memphis, Millington, Tennessee. Figures 1-1 and 

1-2 provide a vicinity map of the former Naval Air Station and aerial photograph of SWMU 15, 

respectively. 

As a result of the Base Closure and Realignment Act of 1990, a portion of NSA Memphis, 

which includes SWMU 15, will be closed and prepared for transfer to the City of Millington. 

Eight SWMU assemblies (i.e., groups) have been defmed for the NSA Memphis RCRA 

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

of the base and have been categorized and ranked according to their Base Realignment and 

CloSure (BRAC) status. SWMU 15 is in Assembly C, which is composed of five SWMUs 

requiring CSIs to confirm whether a release of contaminants has occurred and, if so, whether 

RCRA Facility Investigation (RFI) characterization will be required. The remaining four 

assemblies (E, F, G, and H) are on portions of the base that will remain open. The 

investigation, undertaken by EnSafel Allen & Hoshall (EI A&H), adhered to the requirements of 

the Hazardous and· Solid Waste Amendments portion (HSWA-TNOO2) of RCRA Permit No. 

TN2-170-022-600 and applicable regulations. 

The Assembly C Site Investigation Plans proposed two phases of investigation for the CSI at 

SWMU 15. The first phase consisted of a soil and groundwater investigation using Direct Push 

Technology (DPT) equipment, which confirmed a release of contaminants at the site. Based on 

the results of the first phase, the second phase, RFI characterization, is required to defme the 

nature and extent of contamination at SWMU 15. This report summarizes the activities 

conducted during the CSI's first phase and outlines the proposed RFI activities. 
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Confinnatory Sampling Investigation Report 
Assembly C - SWMU 15, N-94 Underground Tank Fann 

NSA Memphis, Millington, Tennessee 
Revision 0: November I, 1995 

2.0 SITE DESCRlPfION AND HISTORICAL SITE INFORMATION 

2.1 Site Description 

SWMU 15 is a former fuel farm south of Building N-94, which occupies an approximately 

40,000-square-foot grassy area in the central quadrant of the NSA Memphis Northside. The 

N-94 tank farm is appro~tely 1,000 feet southeast of the main runway and 250 feet northeast 

of Building 1671, due west of the intersection of Eniwetok Street and First Avenue. Figure 2-1 

provides a site map of SWMU 15. 

This area has been disturbed by past activities. The surface topography slopes gently to the 

west, with an approximate elevation difference of 4 feet between the east (280 feet above mean 

sea level [mslD and west (276 feet msl) sides of the site. Surface water at the site drains west 

and southwest into the SWMU 6 drainage ditch, which is approximately 600 feet southwest of 

SWMU 15. Water in the SWMU 6 drainage ditch ultimately flows to North Fork Creek. 

2.2 Historical Site Operations 

Based on engineering diagrams, the SWMU contained 10 10,000- to 25,OOO-gallon underground 

storage tanks (USTs). Nine USTs reportedly stored aviation gasoline (Tank 302 and Tanks 1251 

to 1258) and one UST stored lubricating oil (Tank 1250). These USTs, installed in 1943, 

supplied fuel and oil to approximately 75 remote fuel/oil pit boxes along the airport aprons on 

either side of the control tower (Building N-4). All the storage tanks were abandoned in 1986 

and were removed, reportedly along with all associated UST piping, in early 1992 under the 

Navy's UST program. Between abandonment and eventual removal, five. of the USTs at 

SWMU 15 (Tanks 1250, 1255, 1256, 1257, and 1258) were reportedly used to store liquid waste 

generated by the Aircraft Intermediate Maintenance Department. These liquid wastes may have 

included the followirig substances: paint waste, solvents, Freon, stripper, waste oil, waste gas, 

and waste alodine. Figure 2-1 shows the approximate former locations of the 10 USTs and their 

associated piping. 
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Confirmatory Sampling Investigation Repon 
Assembly C - SWMU 15, N-94 Underground Tank Farm 

NSA Memphis, Millington, Tennessee 
Revision 0: November I, 1995 

3.0 PRELIMINARY INVESTIGATIONS 

Previous studies conducted at SWMU 15 include two Visual Site Inspections (VSI), one in 1985 

prior to UST removal, and the second in 1990. Following the 1992 removal of the USTs, 

. closure reports were submitted to the Tennessee Department of Environment and Conservation 

(IDEC). The following sections provide the results of the previous studies. 

3.1 Visual Site Inspections - 1985 and 1990 

During the 1985 VSI, several USTs at SWMU 15 were observed to contain gasoline mixed with 

water; the other tanks were empty. The 1990 VSI visual field inspections identified no obvious 

surface spills at the site (ERC/EDGe, 1990). 

3.2 UST Closure Reports 

The engineering design contractor for the Navy's UST program identified the underground tank 

farm at N..,94 as a UST system (i.e., containing petroleum hydrocarbons only) and designated 

the 10 tanks for removal, unaware ~t the site, also classified as a SWMU, was to be 

investigated as part of the RCRA Corrective Action Program. 

After sampling of tank contents indicated the presence of hazardous wastes, proposed actions 

regarding the UST removal were outlined in a February 11, 1992, Navy correspondence to the 

Tennessee Department of Environment and Conservation (TDEC) Solid Waste Management, 

Hazardous Waste Management Section. Appendix A contains a copy of the Navy 

correspondence. As outlined in the letter, IDEC and the Navy agreed to the following: 

• All 10 N-94 USTs would be removed, and any tank contents or residual soil would be 

containerized, analyzed, and disposed of properly. 

• Absorbents used to clean up any product encountered during excavation would be 

containerized and disposed of properly. 
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Confinnatory Sampling Investigation Repon 
Assembly C - SWMU 15, N-94 Underground Tank Farm 

NSA Memphis, Millington, Tennessee 
Revision 0: November I, 1995 

• A grab water sample would be collected from the water standing in each excavation and 

analyzed for hazardous waste constituents; however, no groundwater would be removed 

prior to backfilling. 

• Four soil samples collected from the bottom of each excavation would be analyzed for 

hazardous waste constituents. 

• Once the USTs were removed, the excavation would be backfilled with the excavated soil 

associated with tank removal. 

• TDEC and the Navy agreed that any potential soil or groundwater contamination 

associated with N-94 would be investigated and remediated through the RCRA Corrective 

Action Program. 

The 10 USTs were removed and disposed of in February and March 1992 in accordance with 

the procedures outlined in the February 11, 1992, Navy correspondence to TDEC. The closure 

reports in Appendix A indicate that contaminated soil was observed during each UST excavation. 

The excavated soil was neither sampled nor field screened prior to backfilling because potentially 

contaminated soil would be investigated for remediation under RCRA. Rainwater that entered 

the excavated areas was pumped into onsite holding tanks and sampled. Based on the results 

of the analyses, the water was either disposed of in the sanitary sewer under an agreement with 

the City of Millington Sewer Department or transported to Laidlaw, Inc. of Nashville, Tennessee 

for disposal. Appendix A contains the Toxicity Characteristic Leaching Procedures (TCLP) 

analyses for water in holding tanks R-1, 33, and 46. This water, determined to be 

nonhazardous, was disposed of in the sanitary sewer system. In accordance with the agreement 

between TDEC and the Navy, each UST excavation was backfilled with the potentially 

contaminated soil associated with UST removal. Clean soil was used to backfill the remaining 

volume of the UST excavations. 
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The residual product in select USTs was analyzed for waste characterization prior to disposal. 

Analytical results on the contents of a liquid waste tank indicated the presence of a halogenated 

solve:Qt (approximately 7 parts per million methylene chloride). Four closure soil samples were 

collected from the bottom comers of each UST excavation and analyzed for flash point; benzene, 

toluene, ethylbenzene, and xylenes; total petroleum hydrocarbons (TPH); volatile organic 

compounds (VOCs); semivolatile organic compounds (SVOCs); and TCLP metals. The closure 

soil samples contained several petroleum-related constituents, including toluene, ethylbenzene, 

xylenes, and TPH. Detected toluene concentrations ranged from 0.12 to 51.4 parts per million 

(ppm), ethylbenzene concentrations ranged from 1.66 to 6.3 ppm, and total xylenes 

concentrations ranged from 0.44 to 14 ppm. Detected TPH-Iow boiling fraction concentrations 

ranged from 0.33 ppm to 5,960 ppm, and TPH-high boiling fraction concentrations from 14.7 

to 12,991 ppm. Methyl ethyl ketone was detected in three of the closure samples at 

concentrations ranging from 0.20 to 0.22 ppm, and 4-methyl-2-pentanone were detected in 

several samples at concentrations ranging from 0.12 to 8.8 ppm. Each closure report in 

Appendix A contains a summary of the soil sample analytical results. 
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4.0 FIELD INVESTIGATIONS AND METHODOLOGY 

The CSI soil and groundwater sampling program was intended to confmn the absence or 

presence of contaminants associated with past activities at SWMU 15, including the storage of 

aviation gasoline, lubricating oil, and various liquid wastes. Specifically, the CSI objectives 

were: 

• Determine the potential for surface and subsurface soil contamination, if any, associated 

with the use of potentially contaminated backfill soil. 

• Identify and quantify subsurface soil contamination, if present, in the loess. 

• Identify and quantify groundwater contamination, if present, in the loess and fluvial 

deposits. 

This section summarizes the field sampling protocols employed during the first phase of the CSI, 

which were based on the U.S. Environmental Protection Agency (US EPA) and TDEC-approved 

Comprehensive RFI Work Plan (E/A&H, 1994) and Assembly C Site Investigation Plans 

(E/ A&H, 1995). The soil and groundwater sampling tasks performed during the investigation 

followed the procedures outlined in the work plans. 

General sampling protocols and rationale for the DPT subsurface soil and groundwater 

investigation are organized and presented in Sections 4.1 and 4.2, respectively, of this CSI 

report. Specific sampling protocols (sample handling, field Quality Assurance/Quality Control 

[QNQC], and decontamination) are presented in Section 4.3. Section 5 of this report discusses 

the site-specific geologic and hydrogeologic information generated during the investigation, and 

Section 6 presents the analytical results and discusses the nature and extent of soil and 

groundwater contamination at SWMU 15. 
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Analytical Parameters 

Confinnatory Sampling Investigation Repon 
Assembly C - SWMU 15, N-94 Underground Tank Farm 

NSA Memphis, Millington, Tennessee 
Revision 0: November I, 1995 

Soil and groundwater samples were collected during the DPT survey to determine the nature and 

extent of contaminants at SWMU 15. Each sample was transported to Hydrologic, Inc.'s onsite 

mobile laboratory for the immediate analysis of VOCs by USEP A Method 8021. Approximately 

25 % of the samples split for QAlQC purposes (duplicates) during the DPT survey were shipped 

to National Environmental Testing (NET) laboratory in Bedford, Massachusetts, for VOC 

analysis by Solid Waste 846 Method 8240. Soil and groundwater samples submitted to 

Hydrologic's onsite laboratory were analyzed using Level IT-equivalent Data Quality Objectives 

(DQOs). Ninety-five percent of the soil and groundwater samples submitted to NET were 

analyzed using Level ill-equivalent DQOs and 5% using Level IV-equivalent DQQs. 

Validata Chemical Services of Norcross, Georgia, validated the results of the NET confirmation 

samples. Attachment 1 of Volume IT contains the validation report, which indicates the overall 

data quality of the analytical work was considered satisfactory. 

Direct Push Technology Methods 

Between May 16 and May 23, 1995, E/A&H conducted a DPT survey at SWMU 15 to obtain 

subsurface soil and groundwater samples for VOC analyses. Subsurface Technologies, Inc. 

(SST), of Orlando, Florida, provided and operated the DPT equipment. 

The DPT investigation was conducted with truck-mounted, hydraulically operated probes which 

collect subsurface information. The piezocone system, which consists of an electronic cone 

penetrometer, was used to obtain lithologic information by measuring and plotting point-stress, 

sleeve friction, and pore pressure as it was advanced from ground surface, through the loess, 

and into the upper fluvial deposits. The geocone sampler, which is a split-spoon sampler with 

a push plug on the leading end, was advanced and retracted to retrieve relatively undisturbed 

subsurface soil samples from specific depths at various locations throughout the SWMU. The 

GS-l groundwater sampler obtained groundwater samples from specific depths in the loess and 
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upper fluvial deposits, with and without an applied vacuum, and generated hydraulic conductivity 

information when no vacuum was applied. Details for the DPT sampling methods were provided 

in Section 4.4.4.3 of the Comprehensive RFI Work Plan. 

4.1 DPT Subsurface Soil Investigation 

The DPT investigation assessed the nature and extent of contamination in subsurface soil above 

shallow groundwater in the loess. Twenty DPT sampling locations were proposed in the 

Assembly C Site Investigation Plans. As outlined in the work plan, at least three soil and/or 

groundwater samples collected from each proposed sampling point were submitted for onsite 

VOC analyses by Hydrologic. Figure 4-1 shows the sample locations. 

4.1.1 Subsurface Soil Sampling Rationale 

Before collecting subsurface soil and groundwater samples, SST performed two piezocone 

soundings (pO-l and PO-18) on the north and south sides of the site to develop a tentative 

lithologic profile. Figure 4-1 shows the piezocone locations, and Appendix B contains the 

piezocone fIle information and plots. Based on anticipated lithology generated by the piezocone 

plots, previous investigations at other NSA Memphis Northside SWMUs, and nearby 

U.S. Geological Survey (USGS) monitoring wells, groundwater in the loess was anticipated to 

be between 13 and 17 feet bls, and groundwater in the fluvial deposits was anticipated to be at 

40 feet bls. The following sections provide details regarding the subsurface soil sampling 

procedures. 

4.1.2 Subsurface Soil Sample Collection Methodology 

An E/ A&H geologist logged and processed the subsurface soil samples for field screening and 

submittal to the analYtical laboratory . SST collected the samples with the DPT rig using a 2-foot 

long, 2-inch outside diameter, split-spoon geocone sampler. Upon retrieval, the sampler was 

opened, and the soil immediately screened for VOCs using an HNu (model GP 101, with a 

10.2 eV lamp) photo ionization detector (PID). 
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A representative sample of the soil was collected and placed in a jar for onsite VOC analysis. 

Twenty-five percent of the soil samples were split for offsite laboratory analysis. A description 

of each soil sample; the field screening results; and sample location, designation, and time 

collected were recorded in the field logbook. 

Subsurface soil samples were collected as outlined in the Assembly C Site Investigation Plans in 

the shallow interval (5 to 7 feet bls, which is below the clean soil used to ftIl the excavations 

after the USTs were removed) and from just above the water table (if a loess water sample could 

not be collected). Exceptions to the sampling intervals occurred at Locations 2 and 15, where 

shallow subsurface soil samples were collected from the 7- to 9-foot interval due to poor sample 

recovery. 

4.2 DPr Groundwater Investigation 

The DPT groundwater investigation focused on two water-bearing zones: the near-surface loess 

(the most likely zone containing contaminants associated with UST fuel storage activities) and 

the underlying fluvial deposits (which are a preferential zone of groundwater flow and a potential 

route for contaminant transport). The water-bearing zones at NSA Memphis are described in 

Section 5, Geology and Hydrogeology. 

4.2.1 Groundwater Sampling Rationale 

As described in Section 4.1.1, two DPT piezocones were advanced at SWMU 15 to determine 

the depth of potential water-bearing zones in the loess and fluvial deposits (Figure 4-1). Based 

on the piezocone results and observations made while installing nearby monitoring wells, depth 

to groundwater in the loess was anticipated to be between 13 and 17 feet bls and depth to 

groundwater in the fluvial deposits approximately 40 feet bls. 

Where possible, a groundwater sample was collected from the loess deposits. Loess 

groundwater samples could be obtained at only five of the 20 proposed sampling locations. As 
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outlined in the Assembly C Site Investigation Plans, a soil sample was collected in the loess at 

each location where a groundwater sample could not be obtained. Groundwater samples were 

colle~ted from the fluvial deposits at each of the 20 proposed sampling locations at depths 

ranging from 35 to 52 feet bls. Figure 4-1 shows the DPT groundwater sampling locations. 

4.2.2 Groundwater Sample Collection Methods 

Groundwater samples were collected during the DPT investigation using the GS-l groundwater 

sampler. The SST technician advanced the GS-l to approximately 17 feet bls at each sampling 

location to collect a groundwater sample from the loess and to sampler refusal (between 36 and 

52 feet bls) to obtain a groundwater sample from the fluvial deposits. The volume of 

groundwater entering the GS-l was monitored on the on-board computer screen. When 

approximately 300 milliliters of groundwater had entered the sampler, the GS-l was retracted. 

Groundwater samples were collected directly from the sampler by inserting a new piece of 

Teflon tubing into the bottom port of the GS-l and decanting the groundwater directly into the 

sample vials to minimize the loss of VOCs. 

If no groundwater entered the GS-l after 30 minutes, a vacuum was applied to the sampling 

device. After a waiting period (typically 20 to 30 minutes), if no water had entered the sampler, 

it was raised one foot in an attempt to fmd a water-bearing zone. After an additional waiting 

period (typically 15 minutes), if no water entered the sampler, a subsurface soil sample was 

collected from the loess. In certain instances (when time permitted), SST left the GS-l sampler 

in the ground overnight to collect a loess groundwater sample. 

4.3 Sampling Protocol 

All sampling activities adhered to the approved Comprehensive RFI Work Plan (E/A&H, 1994) 

and the Assembly C Site Investigation Plans (E/A&H, 1995). Sample handling was minimized. 

When transferring material from the sampling device to containers, the operation was conducted 

expediently, in as clean an environment as possible. A new pair of disposable gloves was 
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donned before collecting each subsurface soil and groundwater sample. Empty containers were 

kept packaged until used, at which time they were placed on ice and isolated in coolers. 

Subsurface soil samples for VOC analysis were placed in sample bottles immediately upon 

collection to minimize the loss of volatile constituents. Samples for TPH and SVOC analyses 

were homogenized in a stainless-steel mixing bowl and placed in the appropriate containers. 

Groundwater samples were obtained directly from the GS-l groundwater sampler. 

4.3.1 QAlQC Samples 

During the DPT investigation, QAlQC samples were collected to test the level of reproducibility 

attainable in the sampling and analytical processes. QAlQC samples were analyzed for VOCs 

as were the associated environmental samples. Soil and groundwater duplicate samples collected 

at a frequency of 25 % during the DPT investigation were submitted to the offsite laboratory 

(NET) for confnmation analysis. Attachment 1 of Volume IT contains the data validation report 

Assembly C confnmation samples. The analytical results of the duplicate samples are discussed 

in Section 6, Nature and Extent of Contamination. 

4.3.2 Sample Processing and Cbain-of-Custody Procedure 

Sample containers requiring chemical preservation (Le., hydrochloric acid for aqueous samples) 

were pre-preserved by the testing laboratory and shipped to E/A&H in sealed packages. Sample 

containers were labeled with the sample identification number, date, sampler's name, and 

requested analytical parameter then placed in a cooler immediately following collection. Each 

sample was logged in the sample logbook. Samples for onsite laboratory analysis were 

transported by the EI A&H geologist directly to the onsite lab. The Hydrologic chemist recorded 

each sample in a sample logbook immediately upon receipt. 

Samples for offsite laboratory analysis were prepared for shipment by wrapping each sample 

container individually in bubble wrap, placing it in a resealable plastic bag, and packing it on 

ice inside a sturdy cooler. Cooler lids were secured with packing tape and sealed with signed 
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custody seals. Packaged samples were then shipped overnight via FedEx priority service for 

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

of samples submitted. All sample shipments were reported to have arrived at NET in good 

condition and at the appropriate temperatures. 

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

implemented. This procedure was initiated in the field for each sampling event and conducted 

through custody transfer to the analytical laboratory. A chain-of-custody form was completed 

for each batch of samples, itemizing sample numbers, containerization, preservatives, analyses 

requested, date and time of sampling, and FedEx shipping number. Custody transfers were 

recorded by signature, date, and time of relinquishment, and receipt of custody by the parties 

involved. 

4.3.3 Sample Labeling 

All samples collected in the field were labeled with an alphanumeric code that identifies the site, 

sample type, and sample location. The first three digits identify the site location, and the fourth 

digit identifies the sample matrix. The last six digits identify the sample location and sample 

interval. For example, the sample label "015GOlO045" designates a SWMU 15 groundwater 

sample collected from Location 10 at a depth of 45 feet bls. 

4.4 Grouting Procedures 

SST filled each DPT boring with neat cement grout to land surface following sample collection. 

4.5 Decontamination Procedures 

SST's downhole field equipment was decontaminated in accordance with guidelines set forth in 

the Assembly C Site Investigation Plans. All downhole and sampling equipment was 

decontaminated before and after each use at either the central decontamination pad set up at the 

N-7 aircraft wash rack or at the decontamination pad east of SWMU 40 across First Avenue. 
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Rinse water generated from decontamination activities stored in a 1,200-gallon holding tank at 

the central decontamination pad was discharged to the sanitary sewer system after a VOC scan 

and approval from the City of Millington's wastewater consultant, Fisher & Arnold, Inc. 

Decontamination procedures for downhole equipment consisted of the following steps: 

• High-pressure wash with a hot mixture of soap and water 

• Rinse with potable water 

• Rinse with deionized organic-free water 

• Rinse twice with pesticide-grade isopropyl alcohol 

• Rinse with deionized organic-free water 

• Wrap with aluminum foil or plastic 

A new pair of disposable latex gloves was donned before handling decontaminated sampling 

equipment. Subsurface soil samples were collected directly from the split-spoon sampler and 

groundwater samples directly from the GS-l groundwater sampler; therefore, no 

investigation-derived waste (lDW) was generated from these sampling activities. 
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5.0 GEOLOGY AND HYDROGEOLOGY 

5.1 Regional Geology and Hydrogeology 

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

,conceptual model of the hydrogeology at the NSA is presented in Section 2.12 of the 

Comprehensive RFI Work Plan (ElA&H, 1994). 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). On the basis of this 

updated information, the hydrogeology of NSA Memphis is re-summarized below. 

The two stratigraphic units investigated during the RFIs at NSA Memphis 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 Memphis 

Northside. Alluvium, which is restricted to stream valleys, includes alluviated or reworked 

loess. The loess is typically 0 to 65 feet in the Memphis area; at NSA Memphis it ranges from, 

15 to 45 feet in thickness. Water-bearing zones are present in the loess primarily in the upper 

part of this unit; however, yields are low and water quality analyses performed during the water 

use survey portion of previous UST investigations indicate that loess groundwater does not meet 

many primary and secondary drinking water standards. Previous investigations at 

NSA Memphis have found depth to water in the loess varying between 5 and 15 feet bls and 

vertical hydraulic conductivities to range from 10-6 to 10-8 centimeter per second (cm/sec). 

Although the loess may be considered an aquitard on the basis of the relatively low hydraulic 

conductivities, this shallowest water-bearing zone is present within this interval and, therefore, 

the target depth of the shallow groundwater investigation at SWMU 15. 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 underlie the loess in upland areas and consist of sand, gravel, and some 

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

in thickness from 0 to 100 feet in the Memphis area; on the Northside of NSA Memphis it 

ranges from 10 to 35 feet in thickness and represents the most significant component of the 

surficial aquifer. Many shallow domestic wells in the 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 confmed 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 fme sand with varying degrees of silt and clay and becomes 

increasingly less silty with depth, grading into a fme to medium sand near the middle of the unit. 

Grain sizes typically coarsen below this interval, grading into a gravelly sand near the fluvial 

deposits basal section. 

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

Claiborne confming unit, which is a heterogeneous formation consisting of very fme silty sand 

interbedded with clay and silt lenses or clay with interbedded fme 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 Claiborne confming 

unit, result in the fluvial deposits being the preferential zone of groundwater flow and the route 

for contaminant transport in NSA Memphis's subsurface. 

5.2 Site-Specific Geology and Hydrogeology 

The following sections provide site-specific geologic and hydrogeologic information obtained 

from stratigraphic test borings, previous investigations, USGS monitoring wells, and the 

SWMU 15 DPT investigation. 
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In 1994, the USGS drilled the 200-foot deep stratigraphic test hole 4 approximately 500 feet 

south, of the main runway and about 750 feet west of SWMU 15. The test hole was originally 

to be advanced approximately 15 feet into the Cook Mountain Formation (the confIning unit 

separating the Memphis aquifer from the overlying CockfIeld Formation and shallower units). 

However, due to the unanticipated thinness of the CockfIeld Formation, this borehole was 

advanced approximately 50 feet into the Memphis Sand. Cuttings from the test hole were 

visually logged by a field geologist during drilling, and geophysical logs were run following 

completion of the hole. Lithologies encountered in the test hole were as follows: 

Loess: 

Fluvial Deposits: 

Cockfield Formation: 

Cook Mountain Formation: 

5.2.2 Previous Investigations 

UST Investigations 

Approximately 40 feet of wind-blown silt deposits (loess) 
consisting of silt and clay. 

Approximately 30 feet of fluvial deposits consisting of sand 
and gravel. 

Approximately 35 feet of alternating sand, clay, and some 
lignite. 

The Cook Mountain, characterized as a brownish-gray to 
olive-gray dense clay approximately 50 feet thick, is 
defmed as the upper confming unit between the surficial 
aquifers and the Memphis Sand aquifer. 

Shallow subsurface soil information was reported in the environmental assessment reports 

(EARs) for three separate UST investigations at sites near SWMU 15. During these 

investigations, soil borings were advanced and sampled to a maximum depth of 28 feet in the 

loess, which is described as brown and gray mottled clayey silt and silty clay. Miscellaneous 

boring logs and boring locations are presented in Attachment 2 of Volume ll. 
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An EAR (E/A&H, 1992) was submitted following the investigation of a UST (Tank 301) 

approximately 100 feet east of SWMU 15. Groundwater was typically encountered between 

6 and 13 feet bls. Vertical permeabilities in soil samples collected from the loess ranged from 

1.5 x 10-6 to 5.2 X 10-7 cm/sec. 

A second EAR (E/A&H, 1994) was submitted following the assessment of two USTs (304 and 

1239), approximately 400 feet east of SWMU 15. Groundwater levels ranged from 6.8 to 

13.6 feet bls. Vertical permeabilities in two subsurface soil samples collected immediately above 

the water table in the loess were 1.8 x 10-7 cm/sec and 8.4 x 10-7 cm/sec. Slug test results 

indicate the average horizontal hydraulic conductivity in the USTs' vicinity to be 4.48 x 10-3 feet 

per day. 

Vertical permeability data collected during a UST investigation at Building N-126 (USTs 7, 303, 

and 1241) (E/A&H, 1993) indicated an average hydraulic conductivity value of 4.5 x 10-7 cm/sec 

in a soil sample collected from 11 to 13 feet bls in the loess. Building N-126 is approximately 

500 feet northeast of the site. 

Assembly A RFI 

Subsurface soil information was collected during the Assembly A RFI for SWMU 7, the 

Building N-126 Plating Shop Dry Well. Nine monitoring well clusters (designated 07MWOl 

through 07MW09) were installed at various locations around SWMU 7, which is approximately 

900 feet northeast of SWMU 15. 07MW07, 07MW08, and 07MW09 are the SWMU 7 

monitoring well clusters closest to SWMU 15 (approximately 600 feet east, 250 feet east, and 

500 feet northeast, respectively). The general lithology encountered in the soil borings 

associated with these three well clusters is as follows: 
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• Clayey silt, silty clay, and sandy clay from ground surface to between 32.5 and 35 feet 

bls (loess). 

• Sand with gravel, silt, and clay from between 32.5 and 35 feet bls to between 73 and 

78.5 feet bls (fluvial deposits). 

• Silty sand, clayey sand, sandy clay, and clay from between 73 and 78.5 feet to the 

termination depth of the borings (between 105 to 125 feet) (Cockfield Formation). 

Laboratory-measured hydraulic conductivities for subsurface soil samples associated with the 

SWMU 7 monitoring wells are as follows: 

Well Associated Soil Sampling Depth Hydraulic Conductivity 
Cluster Sample ID (in feet) (in em/sec) 

07MW01 07S000177 75 - 77 (lower fluvial deposits) 6.8 x 10.5 

07S0001112 110 to 112 (Cockfield Formation) 4.1 x 10-8 

07MW03 07S0003117 115 to 117 (Cockfield Formation) 1.6 x 10.8 

07MW08 07S0008127 125 to 127 (Cockfield Formation) 8.7 x 10.7 

07MW09 07S000922 10 - 22 (loess) 9.5 x 10.7 

The boring and monitoring well logs and hydraulic conductivity data sheets for SWMU 7 well 

clusters are provided in Attachment 2 of Volume TI. 

5.2.3 USGS Monitoring Wells 

In April 1995, the USGS installed three monitoring wells just north of SWMU 40 and 

approximately 500 feet south of SWMU 15. One well is screened in the loess (WL-1L), one 

in the fluvial deposits (WL-1F), and the third in the Cockfield Formation (WL-1C). Based on 
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verbal and written communication the USGS, the following lithologic units were encountered 

while drilling the test hole for the Cockfield Formation monitoring well: 

• Silty clay from 0 to 2 feet bls (fIll) 

• Silt and clayey silt from 2 to 36 feet bls (loess) 

• Sand and gravel from 36 to 74 feet bls (fluvial deposits) 

• Clayey sand, silty clay, and clay from 74 feet to the termination depth of the boring at 

122 feet bls (Cockfield Formation) 

The lithologies in the USGS monitoring wells are consistent with the lithology encountered while 

installing the SWMU 7 monitoring wells described in the previous section. 

The USGS measured several rounds of water levels in the three wells. Table 5-1 lists selected 

water elevation measurements. 

Table 5·1 
Groundwater Level Data - USGS MOnitoring Wells 

USGS Well 
Designation 

WklL 
(SH:U-lOO) . 

WL-IF 
(SH:U-101) 

WL-IC 
(SH:V""l02) 

Notf!: 

Screened In~rval 
(ft. bls)" 

8:" 18~bts; loess 

59 - 69' bls, 
fluvial deposits 

Land Surface 
AJtimde (~n~ Da~" 

274~97 ()5..08~9S 
~1~9S· 

·06-2)~9S··· 

($:.n;95 

275.19 05-08-95 
06-13-95 
06-21-95 
08-22-95 

273.OSOs~~ . 

..•.• ~~~ •.•• > 

.os;;2WS .. 

Depth to Water 
(feet bls)" 

.4,98 
6117 
630 
6;45 

17.98 
18.48 
18.57 
19.15 

. 17~94 
)$.09 
13.01 
18;6$ 

Groundwater 
Altitude (~I)< 

269.99 
268;80··· 

··.268;47 
268.52 

257.21 
256.71 
256.62 
256.04 

257.11· 
256.:96 
<257;04 
2556.40 

• Screened interval, date, and depth to water weze oblained throup verbal and written communication with Mr. JacIc Carmichael of the USGS. 
• Ground surface altitudes were obtained using Global Positioning System (GPS) survey equipotent; altitudes reported with respect to mean sea level (msl). 
, Water-level altitudes were obtained by subtracting depth to water from land surface allilude (msl). 
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Based on 1995 water level measurements in monitoring wells on the Northside, there is very 

little vertical head difference in groundwater levels in the upper fluvial, lower fluvial, and 

Cockfield Formation monitoring wells on the Northside of NSA Memphis. 

Based on the topography, the information contained in the conceptual model of the 

NSA Memphis hydrogeology (Section 2.12 of the Comprehensive RFI Work Plan), recent data 

collected during investigations at Assembly A SWMUs, and communication with USGS 

representatives, groundwater in the fluvial deposits flows locally toward the northwest. 

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. 

5.2.4 DPT Piezocone Soundings 

As outlined in Section 4.1.1 of this document, two piezocone soundings (designated PO-1 and 

PO-IS, refer to Figure 4-1) were performed at SWMU 15 to obtain information regarding the 

lithology and potential water-bearing zones prior to sample collection. EI A&H used the 

information generated from the piezocone soundings to select soil and groundwater sampling 

intervals for the DPT investigation. Appendix B provides the piezocone logs and plots for 

SWMU 15. As shown on the piezocone logs and plots, the fluvial deposits can be readily 

identified from approximately 33 to 38 feet bls to the termination depth of each piezocone. The 

fluvial deposits are described as a clayey to silty fine sand and fme sand on the lithologic logs, 

and visually identified due to the higher point stress on the plots. The water-bearing zone in the 

loess was not as readily identifiable on the lithologic logs and plots. 

5.2.5 DPT Hydrocone Plots 

During the DPT investigations, the GS-1 groundwater sampler obtained groundwater samples 

from specific depths in the loess and upper fluvial deposits, with and without an applied vacuum. 

The sampling device, which included a transducer attached to an on-board computer system via 

an umbilical cable, recorded data regarding the fill rate, hydrostatic pressure, and gas pressure. 
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The computer estimated horizontal permeability by applying the time rate of filling data to the 

standard Bouwer and ,Rice rate-of-rise permeability models. Horizontal permeability 

measurements for the loess ranged from 1.09 x lO-s to 2.27 X 10-4 cm/sec. Horizontal 

permeability measurements for the fluvial deposits ranged from 1.05 x 10-s to 3.92 x 10-4 , 

cm/sec. Appendix B provides the GS-1 sample plots and horizontal permeability measurements 

for the groundwater samples collected during the DPT investigation. 
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6.0 NATURE AND EXTENT OF CONTAMINATION 

The following sections provide the analytical results for subsurface soil and groundwater samples 

collected during the DPT investigation. Hydrologic's onsite laboratory analyzed the DPT soil 

and groundwater samples for VOCs. Twenty-five percent of the soil and groundwater samples 

were split and submitted to NET for confirmation analysis. Appendix C provides the laboratory 

data. 

As a reference for organic concentrations detected in subsurface soil samples, the contaminant 

concentrations are compared with the risk-based concentrations (RBCs) for residential and 

industrial soil (USEPA Region ill Risk-Based Concentration Table, January to June 1995). 

Contaminant concentrations in groundwater are compared to the RBCs for tap water (USEP A 

Region ill Risk-Based Concentration Table, January to June 1995) and the maximum 

contaminant level (MCL) for drinking water (USEP A Drinking Water Regulations and Health 

Advisories, May 1994). The following sections discuss the analytical results by media. 

6.1 Subsurface Soil Sample Results - DPf Investigation 

Thirty-five subsurface soil samples were collected from 20 locations during the DPT 

investigation. Twenty were from the 5- to 7-foot or 7- to 9-foot interval at each DPT sampling 

location. The remaining 15 samples were from the anticipated soil/water interface in the loess, 

where a groundwater sample could not be collected. Each sample was screened for organic 

vapors with a PID; field screening results and visual observations were recorded in the field 

logbook. Nine of the soil samples were split and submitted to the offsite laboratory for 

confirmation analysis. Laboratory analyses identified the following contaminants in subsurface 

soil at SWMU 15: 

benzene 
toluene 
ethylbenzene 
total xylenes 
n-propylbenzene 

1,3,5-trimethylbenzene 
1,2,4-trimethylbenzene 
n-butylbenzene 
styrene 
isopropylbenzene/bromobenzene 
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All detected VOCs are typical constituents of petroleum products. Methylene chloride, acetone, 

and 2-butanone were also detected, but these compounds are likely laboratory artifacts. 

Table 6-1 summarizes the detected VOCs. As shown on this table and on Figure 6-1, the 

industrial and residential RBCs for VOCs were not exceeded in any soil sample. 

6.2 Groundwater Sample Results - DPf Investigation 

Groundwater samples could be collected from the loess at only five locations (Locations 1, 2, 

4, 5, and 8). The E/A&H geologist collected a soil sample from the anticipated soil/water 

interface in the loess at the 15 other DPT sampling locations where loess groundwater could not 

be collected. A fluvial deposits groundwater sample was obtained at all 20 DPT sampling 

locations. Twenty-five percent of the groundwater samples were split (two from the loess and 

five from the fluvial deposits) and submitted to the offsite laboratory for confmnation analyses. 

The following VOCs were detected in loess and fluvial deposits groundwater: 

benzene 
toluene 
ethy lbenzene 
total xylenes 
styrene 
n-propylbenzene 

. isopropylbenzene/bromobenzene 

1,3,5-Dirnethylbenzene 
1,2,4-Dirnethylbenzene 
s-buty lbenzene 
bromomethane 
1,I-dichloroethane 
carbon disulfide 

These contaminants, except 1,I-dichloroethane (a common solvent), are constituents of 

petroleum products. Methylene chloride, acetone, and 2-butanone were also detected in 

groundwater, but these constituents are likely laboratory artifacts. Table 6-2 summarizes the 

detected VOC concentrations in loess and fluvial groundwater. 
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Detected Concentrations of VOCS in Soil 
SWMU 15 - N-94 Undergrouod Storage Tank Farm 

(data in parts per blIIIon) 

Sample Location and 
Depth (feet bgs) Sample ID 

6 (15 - 17') 

1 (IS.l';) 

9 (15 - 17') 

12 (5 ;.1~) 
12 (15- .i7,) 

13 (15 - 17') 

14:(5.1') . 

14.(~5.t7·) 

15 (7 - 9') 

15 (15 - 17') 

·i6(5·1') 

16(1$"17') 

9(15· 11') 
12 (15 - 17') 

i4 (5· 7') 
14(1$·~·ln 

15 (7 - 9') 

16 ($-7') 

19 (15 - 17') 

2 (7~ 9') 

3 (15 - 17') 

015S006017 

01SSOO7()17 

015S000902 

·0158001201 
0158001202 . 
015S013017 

0158001401 

OtSsOot~ 
015SOO1501 

015SOO1502 

01,0016001 

OiSS()160i7 

oUls60090Z . 
015SOO1202 

OiSSOOl401 

0158001402 

015SOO1501 

01$S(l16007 

015S019017 

015S000201 

015SOO3017 

210 

~,2 

163 

48.3 

320 

> •.••.... l;[~\ 
···1,300··· 

6-4 

1,100 

NO 

1,300 

1,2()0 

2,QOO 
3,500 

411 

6.1 

4lts 
41.7 

Offsite Lab ResuW RBC" Industrial Soil RBCt Residential Soil 

NJ)i.. 200,000 22,000 

N/A" 

NJA 

N/A 

NJA 

N/A 

6Jf 

N/A 

NtA 

l,OOOI>'J 

N/A 
NJA 

N/A 

N/A 
NO 

27 

N/A 

410,000,00(} 16,000,000 

200,000;000 7,800.000 



Parameter 

Ethylbenzene (continued) 

Table 6-1 

Confirmatory Sampling Investigation Report 
Assembly C - SWMU 15, N-94 Underground Tank Farm 

NSA Memphis, Millington, Tennessee 
Revision 0: November I, 1995 

Detected Conceotrations of VOCs in Son 
SWMU 15 - N-94 UDdergroUDd Storage Tank Farm 

(data in parts per bOUon) 

Sample Location and 
Depth (feet bgs) Sample ID 

6 (15 - 17') o 15S0060 17 

'1 (15 .;1';, Q1SSOO1017 

9 (15 - 17') 015S000902 

·10 (S-1')· 01~soiOOO1 
10(15';17') ()1~SnlOO17 
11 (5 - 7') 015SOO1101 

U(5.7') .. ·.·OlS$'()()1201· 
t2 (15 • t1~) ih~$ooliOl 
13 (15 - 17') 015S013017 

14 (1S • 11') .OlSsOOl401 
15 (15 - 17') 015SOO1502 

16{5- ") (IlSS016OO1 
18 (15 - 17') 015S018017 

19 (1$ - 17') 01SS019Q17 

1 O~ 9') OiSs000261 

3 (15 - 17') 015SOO3017 

4 (5 -7') OlSS00C)401 

6 (IS "·17') 01SSOOOO17 
7 (15 - 17') 015SOO7017 

~(S '-7') Ot~SOOI)901 
9(15-17') OtSSOl10902 

6-5 

190 

tlk6 

83.5 

NI) 

ND 

119 
.... ~. 

45.6 

1,1® 
174 

1,000 

ND 

to.2 

98.2 

49.8 

81 
464 
5.7 

24.4 

227.8 

Offsite Lab Resuh~ 

······.····.··#/A·· 
N/A 

>N/A 

N/A 
. 6f 

101 
N/A 

!>ilA 
8,60001 

N/A 
···ff/,A, 

200 

NJA 

2J 

Nt> 

Ni> 
N/A 
NJA 

NJA 
N/A 

NIA 

N/A 

RBC" Industrial Son RBCC Residential Son 

1,000,000,000 160,000,000 

1,000,000,000 160,000,000 



Parameter 

Total XylcllCs (continued) 

Table 6-1 

Confirmatory Sampling Investigation Report 
Assembly C - SWMU 15, N-94 Underground Tank Farm 

NSA Memphis, Millington, Tennessee 
Revision 0: November I, 1995 

Detected ConceutratioDS of VOCS in Soil 
SWMU 15 - N-94 Underground Storage Tank Farm 

(data in parts per bilHon) 

Sample Location and 
Depth (feet bgs) SampieID Field Lab Result" Offsite Lab Resuh~ RBC" Industrial Soil RBC" Residential Soil 

10 (5 - 7') 

10 (15 - 17') 

11 (5~1') 

12 (5 - 7') 

12 (15 - 17') 

.13(5": 7') 

i3(U -17') 

14 (5 - 7') 

14 (15 - 17') 

1S(7~9') 

1f(15- tH 
16 (5 - 7') 

16 (15 - 17') 

18 (.s-7') 

3 (15 - 17') 

4 (5 .7,) 

(i (5 - 7') 

1 (IS- 17') 

9 (15 - 17') 

015S010007 

015S010017 

015800H01 

015SOO1201 

015SOO1202 

()l$SOI3(l(j1 

01S8013017 
015SOO1401 

015SOO1402 

OlSSOOlSOl 
0158001502 
015S016007 

015S016017 

OUSOl8007 
015S019017 

OlSS()2C)(J()1 

01S$00020i 
015SOO3017 

01SS000401 

o 15S00060 1 

OlSSOO7017 

o 15S000902 

6-6 

NO 
NO 
397 

251.1 

9,600 
.. 

7.8 
92:9 

13,900 

2,200 

:MOO 
144 

9,120 

1,411 

NO 
35.9 

5,8 

44.S 
17.6 

28.5 

5.9 

1.S 

26.1 

25 

4J 

NiA 

N/A 

39,0000 

NtA 

NiA 
N/A 
N/A 

N/A. 

130 
N/A 
N/A 

2J: 
NO 

~I) 

NO None 

N/A 
N/A 

N/A 

N/A 

N/A 



Parameter 

lsopropylbenzcne, Bromobenzcne 
(continued) 

n-Propyl~~ . 

Table 6-1 

Confirmatory Sampling Investigation Report 
Assembly C - SWMU 15, N-94 Underground Tank Farm 

NSA Memphis, Millington, Tennessee 
Revision 0: November I, 1995 

Detected CoDCeDtratioDS of VOCS in Son 
SWMU 15 - N-94 Underground Storage Tank Farm 

(data in parts per billion) 

Sample Location and 
Depth (feet bgs) Sample ID Field Lab Result" Olfsite Lab ResuIt- RBC' Industrial Son RBe" Residential Son 

12 (5 - 7') 015SOO1201 100 N/A 
12 (15 - 17') 015SOO1202 3,300 ND 

13 (1S· 17') 0158013011 21.6 N/A 
14 (5 - 7') 015SOO1401 3,700 N/A 
14 (15 - 17') 015SOO1402 631 N/A 
15 (1 -9') O13$Q01$01 1;300 N/A. 
16 (5 - 7') 0155016007 5,500 N/A 
16 (15 - 17') 0155016017 23.9 N/A 
l~ (is .. 17') ()lSSOl9011 78:5 ND 

2 (7 -"9') O15~1 ··21.7 NI> None None 
4 (5 - 7') o 15S000401 41.3 N/A 
6 (IS -11') 015$006011 3·M N/A 
7 (15 - 17') 0155007017 22 N/A 
9 (5·7') 015500091)1 13;3 N/A 
9 (1S~ 17') OiS5000902 79.1 N/A None None 

11 (5 - 7') 015SOO1101 12 N/A 
12 (5 -1') ()lSSOI)l201 32& N/A 
12 (1S - 17') 01SSOO1202 928 ND 

13 (15 - 17') 0155013017 77.3 N/A 

14 (S·7') 0155001401 1,100 N/A 
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Parameter 

n-PropyJbenzene (continued) 

Table 6-1 

Confirmatory Sampling Investigation Report 
Assembly C - SWMU 15, N-94 Underground Tank Farm 

NSA Memphis, Millington, Tennessee 
Revision 0: November I, 1995 

Detected COncentratioDS of VOCS in Soil 
SWMU 15 - N-94 Underground Storage Tank Farm 

(data in parts per billion) 

Sample Location and 
Depth (feet bgs) Sample ID 

15 (7 - 9') 

15 (15 - 17') 

16($,;;7') 

16 (lS- i7') 
19 (15 - 17') 

···.···3{U,,17·) 

6 (5 - 7') 

6 (15 - 17') 

g{tl~17'} 

11 (5 - 7') 

i1 (5.1') 

12(H -f7') 
13 (15 - 17') 

14(1~1') 

14 (15 - ·17') 

IS(1~9') 

15 (15 - 17') 

16(5 - ,;) 

19 (15 - 17') 

.. (5 .") 

6 (5 - 7') 

015SOO1S01 

015SOO1502 

()1'S016OO1 
Ol$S(}1@17 
0155019017 

··QUSOO30i1· 
o 15S00060 1 

015S006017 

OUS000902 
015SOO1101 

015S()Ot201 

01SSOO1m 
0155013017 

01 SSOOl40 1 

0ISSQOl4Q2 

OiSSOOI301 

015SOO1502 

OlSSOI6007 

0155019017 

()iSsoOOWl 

o 15S00060 1 

6-8 

915 

16.2 

310 
... (;()1 

7.4 

8.4 

48.8 

·.13S· 

1;100 

1;800 
35.4 

154 
33.4 

144 

6.1 

.. <NlA 
N/A 
NO 
NiA 
NJA 
NO 

··<WA····· 
N/A 
N/A 

N/A 

N/A 
WA 
Nt) 

N/A 

NtA 
N/A 
N/A 

NO 
NJA 

NO 

N/A 
N/A 

RBCC I:ndustrial Soil RBCC Residential Soil 

31,000 

820,000 31,000 

1,000,000 39,000 



Parameter 

1,2,4-Trirnethy lbenzene (continued) 

··styil!fie 

ten-Butyibettutle . 

Table 6-1 

Confirmatory Sampling Investigation Report 
Assembly C - SWMU 15, N-94 Underground Tank Farm 

NSA Memphis, Millington, Tennessee 
Revision 0: November I, 1995 

Detected CoDCeDtratioDS of VOCS In SOU 
SWMU 15 - N-94 Underground Storage Tank Farm 

(data in parts per billion) 

Sample Location and 
. Depth (feet bgs) Sample ID RBC' Industrial SOU RBC' Residential SoU 

6 (15 - 17') 

cj (15 ~t1') 

11 (5 - 7') 

12 (., - 7') 

tt(H~li') 

13 (15 - 17') 

14(S~7'). 
.... . .... 

14(tS': 11;) 

15 (7 - 9') 

15 (15 - 17') 

16(5,1') 

. ·16(l~-l't) 

3(tS .i7')·· 

4 (5 - 7') 

9(5-7') 

9 (IS- 11') 

12 (5 -7') 

14 (S -7') 
16 (5 - 7') 

16 (15 - 17') 

2 (F7') 

9 (15 - 17') 

o 15S006017 

oHSOOO9oi 
o 15SOO110 1 

0158001201 
.. ·()ts$OOl~.· 

0155013017 

()lSSOO140t 
~lS$oQt4t}i .. 
015SOO1S01 

015SOO1502 

()15$(j16OO1 
()t5$Qt~1'1 . 
ijiS~li .. 
o 15S000401 

O~S~l 

01SS000902 
015SOO1201 

0155001401 

0155016007 

0155016017 

015S000201 

015S000902 

160 

13.6 

N/A 

N/A 
N/A 

N/A 
··>NI'i 

20.1 N/A 
671.. ·····<NfA 

.··.1.500·> ·····«·<#fA· 
1,700 

63.5 

1;300 
.---.-.. .. 

. ... ·i(J4 ••.......•... 

6-9 

UHi 
15.2 

7.1 
lU 
46.3 

1,200 

207 

8.3 

7.2 

57.5 

N/A 

ND 

··NtA 

·t"1~ .... 
<Nf/l 

N/A 

N/A 
NtA 
N/A 

N/A 
N/A 

N/A 

ND 

N/A 

16,000,000 

20,000,000 780,000 



Parameter 

tert-Butylbenzene (continued) 

Table 6-1 

Confirmatory Sampling Investigation Report 
Assembly C - SWMU 15, N-94 Underground Tank Farm 

NSA Memphis, Millington, Tennessee 
Revision 0: November I, 1995 

Detected Concentrations of VOCs in SoD 
SWMU 15 - N-94 Underground Storage Tank Farm 

(data in parts per billion) 

Sample Location and 
Depth (feet bgs) Sample ID 

14 (5 - 7') 

16(5 ~7') 

16(1$;; tn 
19 (15 - 17') 

3 (15 - 17') 

4($~'h 

6 (5 - 7') 

6 (15 - 17') 

7{15- i7') .. 

9 (15··17') 

11 (5 - 7') 

. 12.(5 ~ ") 

12 (15-11') 
14 (5 - 7') 

14 (15 - 17') 

1S. (7-9') 

16 (5 - 7') 

16 (15 - 17') 

19(15·17') 

015SOO1401 

OlSSOl6007 
01'0016017 

0155019017 

01SSQooiol .. 

015SOO3017 

01$~t 

o 15S00060 1 

015SOO1101 

0155001201 

0155001202 
015SOO1401 

015SOO1402 

01'5001501 

0155016007 

0155016017 

OUSOI9017 

.< ··:UOO •........ . . .. ·····ND 

6-10 

2,900 

··14$ 

1,%· 
7.6 

18 
10.5 

~6A 

5.9 

14.4 

1~;2 
.. . 

191 

20.8 

US 

9,@ 

9,500 

505 

121 
1,240 

9.6 

13.0 

N/A 
N/A 

}oj/A 

ND 

ND 
N/A 

NlA 
N/A 
NiA 
NiA . 
NiA 

N/A 

N/A 

ND 
N/A 
N/A 
N/A 
N/A 
N/A 
NO 

RBC' Industrial SoD RBC" Residential SoD 

7W,OOO 

780,000 



Parameter 
. - -, . 

. p-IS4Spropyttoiutne 

Table 6-1 

Confirmatory Sampling Investigation Report 
Assembly C - SWMU 15, N-94 Underground Tank Farm 

NSA Memphis, Millington, Tennessee 
Revision 0: November I, 1995 

Detected Concentrations of VOCS in SoH 
SWMU 15 - N-94 Underground Storage Tank Farm 

(data in parts per bWion) 

Sample Location and 
Depth (feet bp) Sample ID 

11 (5 - 7') 

12 (5 .") 

16 (5 - 7') 

9 (lS- 17') 

11 (5 - 7') 

12(5 ·7') 

16 (5 - 7') 

16 (15 - 17') 

(i(i5 -11') 

11 (5 - 7') 

IS (IS - 17') 

16 (5 - 7') 

1(7·~ 9') 

10 (5 - 7') 

.. 

015SOO1101 

O.t5SOO1201 
0155016007 

OlSS000902 

015SOO1101 

tU~S(I01201 
0155016007 

0155016017 

.. 015S006011 

015SOO1101 

01$5001501·· 

01S5016OO7 

O15S000201 
0155010007 

Field Lab Result" Offsite Lab Result- RBC' Industrial SoH 

6-11 

9.2 

66.2 

134 

to.2 
22.2 

4U 
1,1SO 

6.8 

AM 
12.3 

103 

63.5 

Nt> 
NO 

N/A 
NJA 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A 

NtA 
N/A 

ND 

N/A 

5J 

82,000,000 

i,ooo,OOO,OOO 

RBC' Rtsidential SoH 

None 

Norte 

3,100,000 

47,000,000 



Parameter 

Table 6-1 

Confirmatory Sampling Investigation Report 
Assembly C - SWMU 15, N:94 Underground Tank Farm 

NSA Memphis, Millington, Tennessee 
Revision 0: November I, 1995 

Detected Concentrations of VOCS in SOU 
SWMU 15 - N-94 Underground Storage Tank Farm 

(data in parts per billion) 

Sample Location and 
Depth (feet bgs) SampieID FieJd Lab Result" Offsite Lab Result- RBC' Industrial SOU RBe" Residential SOU 

A~~ ..••.• · .• ••••· . .. 7,8Qo.()OO· 

No",: 

Hydrologic Inc.'s onsite mobile laboratory analyzed the samples for VOCs using Method 8021. 
NET's Bedford, Massachusetts, laboratory analyzed the samples for VOCs by Method 8240. Approximately 25% of the DPT samples submitted to the onsite mobile laboratory were split 
and submitted to NET for offsite confirmation analysis. 
Risk-Based Concentrations obtained from the USEPA Region ill Risk-Based Concentration Table, January to June, 1995. 
ND = No VOCs detected in this sample 
N/A = Laboratory did not analyze this sample for VOCs. 
J denotes estimated concentration. 
D denotes reported concentration was from a diluted sample. 
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Sample Location and 
Parameter Utbologic Unit 

Betu:ene 1 (LOess) 

2 (Loess) 

"(Loess) 

5 (Loess) 

5 (Fluvial) 

8 (LOesS) 

8{mttvial} 

10 (Fluvial) 

11 (Fluvial) 

12 (Fluvial) 

14 (Fluvial) 

15 (Fluvial) 

16(Fhi~)· 

18 (Fluvial) 

2O(FluWal) 

futile\» 1 (FluvW) 

2 (Fluvial) 
.. 

4 (LoeSs) 

8 (Fluvial) 

lO(Fluv1aI) 

20 (Fluvial) 

Table 6-2 
Detected ConcentratioDS of VOCS in Groundwater 

SWMU 15 - N-94 Uodel'lI'Ound Storage Tank Farm 
(data in parts per billion) 

SampieID Field Lab" Result Offsite Lab~ Result 

01500001(12 "'.6 RIA' 

o 15G000202 20 N/A 
OU(l()OO402 . 3~UJ(j 1.m 
o 15GOOO502 11.1 N/A 

o 15GOOO503 741 N/A 

Ol5G0080tS n, .78 

O15~$·· 176 .68 

0150010045 9.8 2J 

oHOOOH03 7111 ··N/A 

0150001203 370 N/A 

OtSG()()1403 1«1 N/A. 

0150001503 60 N/A 

O($OOi~9. ·41,8 RIA 

0150018045 13.9 N/A 

Qi5<lq2004S 9// 
... 

RIA 

OH.OOOOI03·.····· ... .21 
o 15G000203 Bad Run, No Data 3J 

OiSGOQ04()Z 186 180 

o 15G008043 ND 11 

0150010045 12.9 Ni> 
0150020045 20.4 N/A 

6-13 

RBe" - Tap Water 

5 

150 1,000 



Parameter 

Total Xyle~~ .. 

Sample Location and 
Utbologic: Unit 

. l{l.ocsS) • 

1 (FftMat) 

2 (Loess) 

4 (LoeSs) 

5 (Fluvial) 

8(Lc)ess) . 

8 (Ffuyia1) 

10 (Fluvial) 

U(flu.vOO) 

12 (Fluvial) 

14 (F\IlVW) 
15 (Fluvial) 

16 (FI4vl81) 

18 (Fluvial) 

19 .(Flu\liai) 

20 (Fluvial) 

1 {l.oc$s) 

1 (fluvial) 

2 (Loess) 

2 (Fluvial) 

Table 6-2 

Confirmatory Sampling Investigation 
Assembly C - SWMU 15. N-94 Underground Tank Farm 

NSA Memphis. Millington. Tennessee 
Revision 0: November 1. 1995 

Detected COncentratioDS of VOCS in Groundwater 
SWMU 15 - N-94 Underground Storage Tank Farm 

(data in parts per billion) 

SampieID 

(Jl~lU2· 
()($ooOOl03 . 

o 15G000202 

015000l)402 
o 15GOOO503 

. ;ql$(KiI)801$·· 

m~3 
0150010045 

()j5GOO1103' 

0150001203 

01$0001403 
0150001503 

013QOl®49 

0150018045 

·oi500.iOO46 
0150020045 

. (UsOOOol02 

()t$OOOO103 

o 15G000202 

o 15G000203 

Field Lab" Result 

ND 

490 

140 

330 
260 

124 .• 

81.7 

62.6 

155 

10.5 

60.1 
34.9· 

Bad Run. No Data 

6-14 

···N/A 

Nt> 
N/A 

·7to..i 

2J 

N/A 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

U 
N/A 

3J 

RBC' • Tap Water 

700 

1.400 10.000 



Parameter 

to~XylCile$ ... 
(t~ntmued) . 

· . . -. -

n.i>ropylbf:nzene 

8 (Loess) 

8 (Fluvial) 

J()(FIuyW) 

11 (Fluvial) 

lZ(FJriYiat) 

14 (Fluvial) 

.... IS. (FfuVlll) 

16 (FlUVial) 

1 S{Fltivfi!) 

19 (Fluvial) 

l{)(FIu\'iaI) 

l~s$) 

2 (Loess) 

.• (Loess) 

8 (Loess) 

11 (F\Uvial) 

12 (Fluvial) 

11(Plnv~) 

Table 6-2 

Confirmatory Sampling 1nvestigation 
Assembly C - SWMU 15. N-94 Underground Tank Farm 

NSA Memphis. Millington. Tennessee 
Revision 0: November 1. 1995 

Detected ConcentratioDS of VOCs in GroUDdwater 
SWMU 15 - N-94 UndergroUDd Storage Tank Farm 

(data in parts per billion) 

Field Lab" Result 

0150008015 340 

o 15G008043 ND 

o.I$OOlOO4~·{ .. l(M 

0150001103 27.3 

OiSOOOtio:t.····· ~n 
0150001403 45 

JCH 
0150016049 12.2 

0.ISGQ1~S 14.6 

0150019046 8.5 

0:1500z00..S 4h~ 

Qt5000010i •.••.•..•• 9.1 

0150000202 71.4 

o.1SG000402 98 

0150008015 140 

01SOOO11o.3 22.1 

0150001203 10 

()lSGO()l~3 20.2 

6-15 

N/A.· 
83 

2J 

·ND. 
N/A 
N/A··· 
N/A 

N1A 
N/A 

NIA. 

N/A 

N/A 

N/A 

ND 

ND 

N/A 

N/A 

N/A 

RBC' - Tap Water 

None None 



tt-Propy,tlell!en# ..... 
(ooiltiJllied) 

Sample Location and 
UtboIogicUnit 

16 (Fluvial) 

18 {FluvIal> 
19 (Fluvial) 

.. 20 (IlJuviaI) 

1 (Ruvlal) 
2 (Loess) 

10 (Fluvial) 

12 (Fluvial) 

i6 (FlUvw) 

20 (Fluvial) 

I.Z.4-Trinieth)'lbenzeut 2 (l,.()ess) 

4 (Loess) 

12 (Fhlvial) 

Table 6-2 

Confirmatory Sampling Investigation 
Assembly C - SWMU 15. N-94 Underground Tank Farm 

NSA Memphis. Millington. Tennessee 
Revision 0: November 1. 1995 

Detected Conc:entratioDS of VOCs in Groundwater 
SWMU 15 - N-94 Underground Storage Tank Farm 

(data in parts per billion) 

RBC< - Tap Water 

None 

0150016049 20.3 N/A 

OH~I$(l4S lI.o. NfA 
0150019046 14.9 N/A 

Ol~~ 28.S·· N/A 

... 9l$o@c>l()Z None . None 

0150000103 
o 15G000202 5.7 N/A 

OlSOOlQ04$ 5.1 I'll> 
0150001203 20.6 N/A 

0150016049 6.9 N/A 

0150020045 6.2 N/A 

OlS(l()OO4(i2 III NO 2.4 None 

0150000202 ,;5 NfA 3 None 

015G000402 550 ND 

0150001203 11.9 NIA 

6-16 



Parameter 

$.9l.tty~ 
l,34liCblofubentcne 

Sample Location and 
Utbologic: Unit 

16 (Fluvial) 

IS (PluvW) 

20 (Fluvial) 

1 (Fluvlal) 

2 (Fluvial) 

1 (FhiVIal} 
4 (Fluvial) 

1 S (Fluvial) 

1 (Fluvial) 

2 (Fluvial) 

Table 6-2 

Confirmatory Sampling Investigation 
Assembly C - SWMU 15, N-94 Underground Tank Farm 

NSA Memphis, Millington, Tennessee 
Revision 0: November 1, 1995 

Detected Concentrations of VOCS in Groundwater 
SWMU 15 - N·94 Underground Storage Tauk Farm 

(data in parts per billion) 

Sample ID 

0150016049 

0150018045 
0150020045 

... ()15GOOolG3 .. 

0150000203 

. Q15fJ()l)01~3 

o 15G000403 

0150001$03 .. 

G150000103 

0150000203 

F1e.Id Lab" Result 

··10.1 

6.6 

5,0 

5.2 

Bad Run, No Data 

5.5 

Bad Run, No Data 

6-17 

Offsite Lab~ Result 

/luI. .. 

·r-t/A 

N/A 

N/A 
N/A 

7J 

3J 

ND 

N/A 

NlA 

3J 

IlJlC< • Tap Water 

None 

4.1 None 

1,600 100 

None 

21 None 



NO"f: 

Confirmatory Sampling Investigation 
Assembly C - SWMU 15, N:94 Underground Tank Farm 

NSA Memphis, Millington, Tennessee 
Revision 0: November 1, 1995 

Parameter 
Sample Location and 

Lithologk: Unit 

·ldiu~ 
4 (Loess) 

Table 6-2 
Detected ConcentratioDS of VOCS in GroUDdwater 

SWMU 15 - N·94 Uoderground Storage Tank Farm 
(data in parts per billion) 

Sample ID 

Ol~~· 
015G000402 

FIeld Lab" Result Offsite Lab~ Result 

aadiili4Nol'kti . .. 3:m ...•........... 
NO 810 

Hydrologic's onsite mobile laboratory analyzed !be samples for VOCs using Method 8021. 

JlBC<. Tap Water 

None 

NET's Bedford, Massachusetts, laboratory analyzed !be samples forVOCs by Method 8240. Approximately 25% of the OPT samples submitted to the onsite mobile laboratory 
were split and submitted to NET for confinnation analysis. 
Risk-based concentration obtained from the USEPA Region ill Risk·Based Concentration Table, January to June, 1995. 
Maximum contaminant level obtained from the USEPA Orinking Water Regulations and Health Advisories, May 1994. 
N/A denotes sample was not analyzed for VOCs by this laboratory. 
NO denotes VOCs were not detected in this sample. 

Bold indicates contaminant concentration exceeds the RBC for tap water, but not the MCL for drinking water. 
Italics indicates the contaminant concentration exceeds !be MCL for drinking water, but not the RBC for tap water. 
Bold and iIolkll indicates contaminant concentration exceeds both the RBC for tap water and the MCL for drinking water. 
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VOCs were detected at each of the five loess groundwater sampling locations at concentrations 

excee9ing the RBC for tap water and the MCL for drinking water. Figure 6-2 shows the five 

loess groundwater sampling locations. The benzene concentrations at all five sampling locations 

(13.1 parts per billion [ppb] to 3,200 ppb) exceed the RBC and MCL (0.36 ppb and 5 ppb, 

respectively). The ethylbenzene concentration at Location 4 (1,300 ppb) exceeds the RBC and 

MCL for ethylbenzene (1,300 ppb and 700 ppb, respectively). The total xylenes concentration 

at Location 4 (4,700 ppb) exceeds the RBC (1,400 ppb) but not the MCL (10,000 ppb). 

1,2,4-trimethylbenzene concentrations at Locations 2 (9.5 ppb) and 4 (550 ppb) exceed the RBC 

(3 ppb). The 1,3,5-trimethylbenzene concentration at Location 4 (220 ppb) exceeds the RBC 

(2.4 ppb). No MCLs exist for 1,2,4-trimethylbenzene and r,3,5-trimethylbenzene. The RBC 

for methylene chloride (4.1 ppb) was exceeded at Location 1, but this contaminant may be a 

laboratory artifact. 

6.2.2 Fluvial Deposits Groundwater 

VOC concentrations in fluvial deposits groundwater at 12 DPT sampling locations exceeded 

RBCs and in most cases, MCLs. Figure 6-3 shows the DPT locations where the RBC for tap 

water was exceeded by at least one detected VOC. Benzene concentrations at Locations 5, 8, 

10, 11, 12, 14, 15, 16, and 18, ranging from 9.7 ppb to 780 ppb, exceeded both the RBC 

(0.36 ppb) and MCL (5 ppb). The 1,2,4-trimethylbenzene concentration at Locations 12 

(11.9 ppb) and 19 (7.3 ppb) exceeded the RBC (3 ppb); however, no MCL exists for this 

compound. The bromomethane concentration at Location 15 (80 ppb) exceeded the RBC 

(8.7 ppb). No MCL exists for bromomethane. The methylene chloride concentration at 

Location 1 (7J ppb) exceeded the RBC (4.1 ppb); however, no MCL exists for this compound, 

which is likely a laboratory artifact. 
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7.0 PROPOSED RCRA FACILITY INVESTIGATION 

Based on the results of the DPT investigation at SWMU 15, RFI characterization is 

recommended. The proposed sampling rationale, sampling protocol, and reporting requirements 

are summarized in the following sections. 

7.1 RFI Work Plan Rationale 

Subsurface soil samples collected within the SWMU 15 boundaries during the DPT investigation 

were only analyzed for VOCs due to onsite laboratory capabilities. Although the VOC 

concentrations were below residential RBCs, no information exists for concentrations of other 

constituents associated with a petroleum release, including SVOCs, Appendix IX metals, and 

TPH. Therefore, additional subsurface soil samples should be collected from within the 

SWMU 15 boundaries and analyzed for RFI characterization. No surface-soil samples have been 

collected from SWMU 15 for risk characterization. To obtain the necessary information to 

prepare a risk assessment for the SWMU, surface soil samples must be collected and analyzed 

to determine if a risk exists to human health and the environment. 

The DPT investigation identified VOC contamination above the RBCs and MCLs in both the 

loess and fluvial deposits groundwater throughout the SWMU. The nature and extent of 

contamination in both the upper and lower fluvial deposits will be required to complete the 

requirements of the RFI. Presently, it is unknown how far the VOC contamination has migrated 

outside the boundary of SWMU 15; therefore, a supplementary DPT or Geoprobe groundwater 

investigation is recommended prior to monitoring well installation so that optimum placement 

of the wells will be achieved. 

7.2 Additional Soil Sampling 

As discussed in the June 6, 1995, BCT meeting, approximately five soil borings will be drilled 

and sampled at SWMU 15 to further defme the nature of the soil contamination within its 

boundaries. The borings will be terminated at the soil/water interface (anticipated to be between 
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13 and 17 feet bls). Figure 7-1 shows the proposed soil boring locations. The following 

intervals will be sampled at each soil boring location: 

• Surface soil (0 to 1 foot bls) 

• From just above the soil-water interface (anticipated to be between 13 and 17 feet bls) 

• From an intermediate interval between the surface and the ftrst water encountered 

(suggested sampling interval 5 to 7 feet bls to be consistent with the previous DPT 

investigation sampling interval) 

Surface-soil samples will be analyzed for VOCs, SVOCs, Appendix IX metals, TPH, and 

pesticides/polychlorinated biphenyls (PCBs) for RFI characterization and use in preparing a risk 

assessment. Subsurface soil samples will be analyzed for VOCs, SVOCs, Appendix IX metals, 

and TPH. Section 7.4 outlines the proposed sampling and analytical requirements for the USGS 

soil borings. 

7.3 Soil Boring and Monitoring Well Installations 

The DPT investigation identifted the presence of VOCs in loess and fluvial deposits groundwater 

at concentrations above RBCs and MCLs throughout the SWMU. As discussed in the 

June 6, 1995 BCT meeting, soil borings and monitoring wells will be installed outside 

SWMU 15's boundary to defme the nature and extent of groundwater contamination. Four 

monitoring well pairs are proposed, each consisting of one well screened in the upper fluvial 

deposits and one screened in the lower fluvial deposits. Proposed soil boring and monitoring 

well locations are shown on Figure 7-1. Two of the proposed locations are positioned to 

intercept the anticipated groundwater flow direction from SWMU 15 (northwest, refer to 

Section 5.0). 

Prior to soil boring and monitoring well installation, an additional DPT investigation is proposed 

o wells are optimally placed. The following paragraphs describe the supplemental DPT 

investigation and the soil boring and monitoring well installation and sampling procedures. 
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7.3.1 Supplemental DPT/Geoprobe Investigation 

Before installing monitoring wells, a supplemental DPT/Geoprobe groundwater investigation is 

recommended, consisting of collecting fluvial deposits groundwater samples at up to six locations 

(as shown on Figure 7-1), and analyzing them for VOCs. Based on the DPT or Geoprobe 

results, the proposed monitoring well locations, also shown on Figure 7-1, may be revised. 

Currently, Geoprobe and DPT investigations are scheduled for October and November 1995, 

during the Assembly E RFI on the Southside ofNSA Memphis. The additional DPT/Geoprobe 

groundwater investigation at SWMU 15 may be concurrent with the Assembly E investigation. 

7.3.2 Soil Borings 

Soil borings will be advanced and sampled prior to monitoring-well installation. Each soil 

boring will be continuously sampled for lithologic description and organic vapor field screening, 

with information recorded in the field logbook. Samples for laboratory analysis will be collected 

at three intervals from one boring at each monitoring well pair location. Surface and subsurface 

soil samples will be collected from the following intervals: 

• Surface (0 to 1 foot bls) 

• From just above the soil-water interface (anticipated to be between 13 and 17 feet bls) 

• From an intermediate interval between the surface and first water encountered 

The intermediate subsurface soil sample interval will be selected based on organic vapor readings 

or by field judgment as described in Section 4.44 of the Comprehensive RFI Work Plan. All soil 

samples collected during this phase will be submitted for full-scan analysis (FSA). Sampling and 

analytical requirements are summarized in Section 7.4. 
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Four monitoring well pairs will be installed during the RFI, each consisting of one monitoring 

well installed in the upper fluvial deposits at a depth of between 35 and 45 feet, and one in the 

lower fluvial deposits between 65 and 75 feet deep. The monitoring wells will be constructed 

of 2-inch polyvinyl chloride with lO-foot screens. The wells will be installed in accordance with 

Section 4.5 of the Comprehensive RFI Work Plan using Rotasonic drilling techniques. 

Groundwater samples will be collected as described in Section 4.6 of the Comprehensive RFI 

Work Plan. All groundwater samples collected from the monitoring wells will be submitted for 

FSA. Section 7.4 discusses the RFI sampling and analytical requirements. 

Field personnel may deviate from the proposed sampling strategy should data from the 

DPT/Geoprobe investigation, field conditions, or organic vapor field screening readings suggest 

that additional or different intervals may be successfully sampled or yield more useful 

information. Deviations will be documented in the field logbook and the RFI report. The area 

of investigation then may be expanded or concentrated, based on the results of the initial data. 

7.3.4 Expansion of Investigation 

If laboratory data indicate the presence of soil or groundwater contamination in the proposed 

sample locations, additional sampling locations may be required to fully defme the nature and 

extent of contamination, particularly in the determined downgradient groundwater flow direction. 

Measured contaminant concentrations in soil and groundwater, coupled with groundwater-flow 

directions and characteristics, will be used to determine the locations of additional soil borings 

and/or monitoring wells, if the investigation is expanded. The soil and groundwater 

investigation will proceed until the nature and extent of contamination have been adequately 

defmed and/or risk assessment or groundwater modeling results indicate that downgradient 

concentrations are below action levels at potential receptor sites. 
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Soil and groundwater samples will be collected at and surrounding SWMU 15 for laboratory 

analysis. Sampling and analytical requirements are summarized in Table 7-1. Samples collected 

during the supplemental DPT/Geoprobe investigation will be analyzed in the field with a portable 

gas chromatograph at Level II-equivalent DQO. For those samples submitted for offsite 

laboratory analysis, Level ID-equivalent DQO will be used for 95% of the samples and 

Level IV -equivalent DQO for the remaining 5 % . 

A detailed list of the analytical parameters shown on Table 7-1 is provided in Appendix F of the 

Comprehensive RFI Work Plan. Field sampling personnel will determine which samples will be 

analyzed for Level IV-equivalent DQO. Field measurements at SWMU 15 will be collected in 

accordance with Section 4.10.1 of the Comprehensive RFI Wo'* Plan. Measurements will 

include organic vapor for soil samples and boreholes and pH, temperature, specific conductivity, 

and groundwater level for monitoring wells. 

7.5 Sample and Data Management 

Sample and data management procedures will adhere to Sections 4.12 and 5 of the 

Comprehensive RFI Work Plan. 

7.6 Sample Custody 

Sample custody will adhere to Section 4.12.5 of the Comprehensive RFI Work Plan. 

7.7 Quality Assurance/Quality Control 

QNQC procedures to be followed during the investigation will adhere to the Quality Assurance 

Plan presented in Section 4.14 of the Comprehensive RFI Work Plan. 

7.S Decontamination Procedures 

Decontamination procedures will adhere to Section 4.11 of the Comprehensive RFI Work Plan. 
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Table 7-1 
Proposed Sampling and Analytical Requirements 

RCRA Facility Investigation - SWMU 15, N-94 Underground Tank Farm 

Sample MatrixlType 

.Su!Jsurracesoil ,..<witbiB 
S\VMU·1S 

suffilce and subsurface soU 
3SSQCiate<lwilh.~··~ 

Groundwater 

Number of 
Samples 

10 
.1 
1 

6 Upper 
Fluvial 

4'(1pPer> 
FllIvw 

> 4 LOwer 
<fkivial 

·2 

Analysis 

VOCs •. SyOcs,.~ndix IX metals, TPH. 
Pest'lPCBs 

VQ9s~SVOCs •. J\ppendix IX metals,TPH 
·DPS· 
ST·· 

VOCs 

FSA 
FSA·· 
DPW 

FSA (FulI-Scan Analysis) = VOCs, SVOCs, chlorinated pesticides/PCBs, organophosphorus pesticides, chlorinated herbicides, 
Appendix IX metals, total cyanide, and TPH - gasoline and diesel-range organics. 

DPS (Design Parameters Soil) = total phosphorus, nitrate-N, total Kjeldahl nitrogen (TKN), heterotrophic plate count, total 
organic carbon (TOC), cation-exchange capacity. 

ST (Shelby Tube) - hydraulic conductivity, porosity, bulk density, particle size, percent moisture, and specific gravity. 

DPW (Design Parameters Water) - five-day biochemical oxygen demand (BODs), chemical oxygen demand (COD), hardness, 
total suspended solids (TSS), total dissolved solids (TDS), alkalinity, total phosphorus, nitrate-N, TKN, heterotrophic plate 
count, turbidity, iron, and manganese. 

7.9 Investigation-Derived Waste 

Investigation-derived waste will be handled as specified in Section 4.13 of the Comprehensive 

RFI Work Plan. A detailed Investigation-Derived Waste Management Plan for Naval Support 

Activity Memphis (E/A&H, 1995) provides additional guidance for handling IDW generated 

during the SWMU 15 RFI. 
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The site-specific Health and Safety Plan for SWMU 15 is included in the Assembly C Site 

Investigation Plans. The Comprehensive Health and Safety Plan is included in Section 7 of the 

. Comprehensive RFI Work Plan. 
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8.0 CONCLUSIONS AND RECOMMENDATIONS 

Based on the information gathered during this investigation, the following conclusions and 

recommendations have been reached. 

• VOCs associated with a petroleum release were detected in shallow soil samples 

throughout the SWMU. However, none of the detected VOCs exceeds RBCs for 

residential or industrial soil. 

• VOC contamination was identified in loess and fluvial deposits groundwater throughout 

SWMU 15. VOCs in groundwater have likely migrated beyond the SWMU boundary. 

The detected VOCs are typical petroleum constituents. The main constituent of concern 

is benzene, detected most frequently at the highest concentrations. Benzene 

concentrations, along with several other VOCs, exceed the RBCs for tap water and 

MCLs for drinking water. 

• VOC concentrations in all five loess groundwater sampling locations exceeded RBCs and 

MCLs. Benzene was detected in every loess groundwater sample at concentrations 

ranging from 13.1 ppb to 3,200 ppb. The RBC and MCL for benzene are 0.31 ppb and 

5 ppb, respectively. The ethylbenzene concentration at one loess groundwater sampling 

location (1,300 ppb) equalled the RBC (1,300 ppb) and exceeded the MCL (700 ppb). 

The total xylenes concentration at one location (4,700 ppb) exceeded the RBC (1,400 

ppb) but not the MCL (10,000 ppb). 1,2,4-trimethylbenzene concentrations at two 

sampling locations (9.5 ppb to 550 ppb) exceeded the RBC (3 ppb). The 

1,3,5-trimethylbenzene concentration at one sampling location (220 ppb) exceeded the 

RBC (2.4 ppb). No MCLs exist for 1,2,4-trimethylbenzene and 1,3,5-trimethylbenzene. 

• VOC concentrations in fluvial deposits groundwater at 12 of the 20 DPT sampling 

locations exceeded RBCs and, in most cases, MCLs. Benzene concentrations at 
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10 locations, ranging from 9.7 ppb to 780 ppb, exceeded the both the RBC (0.36 ppb) 

and MCL (5 ppb). The 1,2,4-trimethylbenzene concentration at two locations (7.3 ppb 

to 11.9 ppb) exceeded the RBC (3 ppb); however, no MCL exists for this compound. 

The bromomethane concentration at one location (80 ppb) exceeded the RBC (8.7 ppb). 

No MCL exists for bromomethane. 

• Based on the DPT investigation, RFI characterization will be required for SWMU 15. 

• 

The proposed RFI consists of the following field activities: 

Five soil borings will be advanced and sampled within the SWMU 15 boundaries. 

Surface soil samples will be collected and analyzed for the preparation of a 

preliminary risk assessment; subsurface soil samples will be collected and 

analyzed for additional characterization of soil above the shallow water table. 

EI A&H will conduct a supplemental DPT groundwater investigation outside the 

SWMU boundary to determine the optimal placement of RFI soil borings and 

monitoring wells. 

EI A&H will install and sample four monitoring well pairs outside of the SWMU 

boundary. Each well pair will consist of one upper fluvial deposits monitoring 

well (screened approximately 35 to 45 feet bls) and one lower fluvial deposits 

monitoring well (65 to 75 feet bls). The soil borings associated with the wells 

will be continuously sampled for lithologic description and field screening, and 

soil samples will be collected and analyzed from one soil boring at each well pair. 

The results of the RFI will be compiled in an RFI report for submittal to the Navy, 

TDEC, and USEPA. 
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DEPARTMENT OF THE NAVY 
NAVAL AIH l> 1 A TI ... I< ... ~ ..... HIS 

MILLINtO rON. I £r~NL~"t.£ 1110$.·11000 

Tennessee Department of Environment and Cons~rvation 
Division of Solid Waste Management 
Director Hazardous Waste Management Section 
Customs House, Fourth Floor 
701 Broadway . 
Nashville, Tennessee 37219-5403 

SUbj: EPA ID iTN2l70022600 

Gentlemen: 

,.. 
"--

We would like to thank Mr. Ronnie Bowers of your staff for 
meeting with Mr. Mark Taylor of Southern Division, Naval 
Facilities Engineering Co~nand on 21 January 1992 to help resolve 
our underground storage tank removal problem at N-94. Ms. 
Allison Drew of EPA IV has also been briefed on the situation and 
has offered helpful. suggestions to rectify the situation. 

For your information, the following is a recount of events 
pertaining to the underground storage tank (UST) farm at N-94. 
An engineering firm was retained by Southern Division to develop 
design plans and specifications to relnove 37 USTs at NAS Memphis 
as part of the Navy's US~ program. The underground tank farm at 
N-94, which contains 10 tanks, \-Ias identified as an UST system, 
i.e., containing petroleum hydrocarbons only. A construction 
contract was awarded and during subsequent tank excavation, 
analytical results of tank contents indicated a low concentration 
of halogenated solvent (approximately 7 ppm of methylene 
chloride). The UST contractor was advised by us to discontinue 
activities at N-94 until environmental personnel could thoroughly 
investigate the situation. Ensuing discussions revealed that 
N-94 was also identified as Solid rlaste Management Unit (SWMU) 
'15 to be investigated under our RCRA Corrective Action Program 
which was previously not known by Southern Division's engineering 
design contractor. 

Therefore, it is our understanding that the following approach 
would be acceptable and, we believe, offers the best 
environmental solution: 

- Our UST contractor will continue to excavate the tanks at 
N-94 in accordance with 40 CFR 280 in lieu of 40 CFR 
264/265. Any tank contents/residual soils will be 
containerized and analyzed in accordance with hazardous 
waste determination criteria (TCLP and FOOl - FOOS solvent 
scan) and disposed of properly. 

- If any product is encountered during excavation, absorbents 
will be used to clean all visible contamination. The 
absorbents will be containerized and analyzed in accordance 



Subj: EPA 10 tTN2l70022600 

with hazardous waste determination criteria and disposed of 
properly as stated above. 

- One grab sample of water will be obtained from the water 
standing in each excavation. Each water sample will be 
analyzed for the hazardous waste criteria stated above. No 
groundwater will be removed from the excavation prior to 
backfilling. 

- Four soil samples will be retrieved from the bottom of each 
tank excavation at N-94. Each sample will also be analyzed 
for hazardous waste criteria as stated above. 

- The excavated soil associated with tank reItloval will be 
backfilled once the tanks are removed. 

- Any soil or groundwater contamination pertaining to N-94 
will be investigated and remediated through our RCRA 
Corrective Action Prograln in lieu of 40 CFR 264/265. Also, 
all collected data and any observations associated with 
tank removal at N-94 will be incorporated into and 
complement our RFI Workplan for NAS Memphis. 

Thank you for your cooperation in resolving this situation. If 
you have any further questions or need any additional 
information, please contact Mr. Mark Taylor of Southern Division 
at (803) 743-0573, or Ms. Tony a Barker or NAS Melnphis at (901) 
873-5461. 

Sincerely, 

" .0 '. .. .. 

"-' ..... ~ 

Copy to: 

J 
'. . '-" '. '. ".-u, .. , C-,.. ••• -.......... .... , . ..; . lli"r:n 

J"., ,_ ••• t. • ''-',-1, 
-q ••• H.,) 

Commanding Officer 
Southern Division, Naval Facilities Engineering Command 
Code 18221, Mr. Mark Taylor and Mr. James Worthy 
2155 Eagle Drive 
Charleston, SC 29411-0068 
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, EnSafe/Allen & Hoshall 
Attn: Mr. Lawson Anderson 

~ 5724 Summer Trees Drive 
P. O. Box 341315 
l-1emphis, TN 38184 

Environmental Protection Agency IV 
Waste Management Division 
RCRA and Federal Facilities Branch 
Attn: Mr. John Johnston 
345 Courtland Street 
Atlanta, GA 30365 

Tennessee Department of Environment and Conservation 
Attn: Ms. Coleen Powers and Mr. Hussein Ghelichkhani 
2500 Mt. Moriah Road 
Suite E 645 
Perimeter Park 
Memphis, TN 38115 
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Introduction 

The purpose of this report is to provide documentation that 
the underground storage tank listed below at the Naval Air 
Station was properly removed and closed as required by the 
applicable Tenness~e itate regulations and the Navy's contract 
specifications. Permanent closure report forms are located in 
Appendix A. 

Navy Tank No.: 

Location: 
Description: 
Contents: 
Removal date: 

Tank 302 

Adjacent to Building N-94 
25,000 gal. steel tank 
Water with petroleum sheen 
February 21, 1992 

2.0 Description of Work Performed 

Before work began on the tanks, the fluid levels were measured 
and tank volumes were calculated. Tank 302 was specified to 
contain 420 gallons. After measurement, tank contents were 
determined to be 6198 gallons (Appendix B). 

Prior to excavation, rainwater that had collected in the tank 
vault was pumped into trucks and disposed of as a hazardous 
waste liquid. 

After pumping the liquids, excavation began to expose Tank 
302. Because of the nature of the N-94 site the State of 
Tennessee gave permission for the Navy to backfill all 
excavations in the N-94 area with contaminated soil until 
fUrther investigations could be made. The excavated soil was 
therefore stockpiled at the excavation site and was not field 
checked with the HNU photoionization detector (PID). 

A 60 ton crane was hired to remove the tanks from the pit. 
Tank 302 was removed and placed on plastic sheeting on the 
ground. The tank gasses were checked with a combustible gas 
indicator (CGI) and no combustible gasses were detected. A 
hole was cut in the tank with non-explosive pneumatic nibblers 
and the tank was cleaned. 

The outside of the tank was cleaned and labeled and hauled to 
the laydown area. The tank remained there over night and was 
then taken to Hutcherson Metals. 

Soil samples were taken from the excavation and, as directed 
by the' Navy, backfill began using contaminated soil from the 
excavation. The backfill materials from the original 
excavation became very muddy so it became necessary to finish 
the excavation with no. 86 clay gravel. 



3.0 Sampling 

Because permission was given by the State to backfill the 
excavations with contaminated soil, the soil from the 
excavation was not sampled or field checked with the HNU 
photoionization detector (PIO). 

Soil samples from the excavation pit were collected from each 
corner of the tank (4 samples). Samples were collected as 
grab samples from the excavator bucket and packed in clear 
glass jars with Teflon lined lids. The sample locations are 
identified on the following map. 
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4.0 Analytical Results 

All samples were shipped to Specialized Assays Environmental 
in Nashville Tennessee, a Navy approved and certified 
laboratory. Samples were analyzed using approved EPA methods 
for soil. Final in-situ materials were analyzed for 
f1ashpoint, BTEX, TPH, and TCLP analysis for BTEX, TPH, lead. 
The results of the analysis are summarized in the following 
tables. Laboratory reports are included in Appendix C. 

Final In-situ Soils Samples 

Tank 302 Excavation 
Analysis (PPM) NW NE SE SW 

I!.:LE St!;U;:'Ig:~ laDk 
Lead <0.50 <0.50 <0.50 <0.50 
Benzene <0.100 <0.100 <0.100 <0.100 
Lo Boil HC <0.100 <0.100 <0.100 <0.100 
Hi Boil HC <0.100 <0.100 <0.100 <0.100 

6lE:~ SQil 
Benzene NO NO NO NO 
Toluene NO 3.91 NO NO 
Ethy1ben2;ene NO 1. 66 NO NO 
Xylene NO 11. 8 NO NO 

l:EH 
Lo Boil HC < 5.0 41. 2 <5.0 <5.0 
Hi Boil HC 283 '-4.7 73.2 154 

Ela:anPQint '* >160 >160 >160 >160 

'It. Sample heated to 160 degrees Fahrenheit without ignition 
'It'lt NO a not detected or <1.00 PPM 

5.0 Disposal of Materials 

All soil removed from tank excavations at the N-94 site were 
placed back in the excavation as directed by the Navy. 
Certifications and disposal manifests for tank 302 is included 
in Appendix O. Certifications and disposal manifests for the 
tank contents and tank vaults are ,included in Appendix E. 



6.0 Warranties and Limitations 

This report certifies that the storage tanks were closed in 
accordance with federal and state regulations and Millington 
Naval Air Station's contract specifications. No certification 
is given that all environmental contaminants have been removed 
from the site because of the limi tations of the type of 
representative sampling that was required and performed for 
this kind of work. . 



DrvISION OF UNDERGROUND STORAGE TA..N'KS 
PERMANENT CLOSURE REPORT FORM 

Directions: P~ease addres~ the ~0110winq questions in 
detai1. Attach extra sheets it necessary. This to~ must'be 
comp1eted and submitted with the.1aboratory report torms. 

1. Faci1ity IDI: Tank #302 (Unregistered) 

2. Facility Hante: Millington Naval Air Station, Building N-94 

3. Did you noti~y this Divison one workinq 
taking the soil samp1es tor the closure? Yes 

4. Was the tank atmosphere and the work 
tested with a combustible gas indicator in 
Appendix 5 Part (~) of the UST regu1ations? 

day 

zone regularly 
accordance with 
Yes ~ No 

5. Describe hoW' the tankCs) vas purged: Purged with 1.5 lbs 'of 

dry· ice (carbon dioxide) for ev'ery 100 gallons of tank volume. 

6. Describe how all liquids and sludges were removed trom 
the tank(s): liquids tlumtled with a pneumatic diaphram pump, sludge 

removed with a Tornado drum vac and aluminum squeegee. 

7. Describe 
disposed of: 

how a11 1iquids and sludges were stored' and 
No slud~e was found. Liguids were pumped into trucks and 

disposed of by Laidlaw Environmental 

8. It the tank(s} was re*oved, was it ,labeled in accordance 
with Appendix 5 Part (4)(t) of the UST re~ations? 
Yes xx No 

9. How and where was the tank(s} disposed of? taken by 

Industrial Crane to Hutcherson Metals, Inc. for recycling. 

10. Was bedrock encountered during tank abandonment/c10sure? 
Yes Nq )QC -----
11. Was vater encountered in the. tank pit during the tank 
abAndonment activities? Yes XX No 



12. r~ yes, was vater sampled? Yes ~ No 
please attach the results. 

If yes, 

1~. Was obviously contam~nated soil encountered during the 
tank abandonment (i.e. discolored soil, soi~ with a 
hydrocarbon odor, etc.)? Yes XX No 

14. Did you excavate more than 10 reet from any edge o~ the 
tank(s)? Yes Ho XX 

. . 
15. If yes, Who did you notify v~th this Division? 

N/A . 

1G. When did you lZlake the notification? _N;..;.:...;/ A _________ _ 

17. HoW much soil was removed during the tank abandonment 
procedure (cubic yards)? 19{)O e.~-

18. What vas done with this soil after it was removed from 
the tank excavation? (Any soU removed from 2l tank pit 
excavation wi11 be considered contaminated until pro~en 
otherwise through laboratory analyses.) All soil was sto~kpiled 

at the s~t~ and returned to the excavation (see closure report)' 

19. Were ·a~ samples' cooled to·a proper temperature when 
received by th.e lab? Yes XX No __ _ 

20. Were all sampies stored in proper sampling conta~ers? 
. 'Yes xx No 

21. Were the sampling containers properly prepared prior to 
the s2llnplea being taken? Yes XX No 

All results from the analyses of "all sa~ples must be 
SUbmitted with this report. Attach the original or carbon 
copies of the laboratory report ~orms, photostatic copies 
will not: be accepted. The ~aci~ity's name and I:OI.must be 
provided to the laboratory and printed on each sheet. 

I certify that X have examined and am . familiar with the 
information in this and all attached documents, and that 
based on . my inquiry of ttiose individuals immediately 
responsib~e tor obtaining the information, X be1ieve that the 
submitted information is true, accurate, and complete. 

Name and Official Title of 
Owner or OWner's Authorized 
Representative (Print) 

Signa.ture: 

close/disk2 
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1.0 Introduction 

The purpose of this report is to provide documentation that 
the underground storage tank listed below at the Naval Air 
Station was properly removed and closed as required by the 
applicable Tennessee state regulations and the Navy's contract 
specifications. Permanent closure report forms are located in 
Appendix A. 

Navy Tank No.: Tank 1250 

Location: 
Description: 
Contents: 
Removal date: 

Adjacent to Building N-94 
25,000 gal. steel tank 
Water with petroleum sheen 
March 13, 1992 

2.0 Description of Work Performed 

Before work began on the tank, the fluid level was measured 
and tank volume was calculated. Tank 1250 was specified to 
contain 160 gallons of fluid. After measurement, the volume of 
tank contents were determined to be 929 gallons (Appendix B). 

Prior to excava~ion, rainwater that had collected in the tank 
vaults and the tanks contents were pumped into trucks and 
disposed of as a hazardous waste liquid. 

Excavation began to expose Tank 1250. After the tank was 
completely exposed a crane was used to lift the tank from the 
excavation. 

Tank gasses were purged using 1.5 lbs. of dry ice (carbon 
dioxide) for every 100 gallons of tank volume. Tank gasses 
were checked with a combustible gas indicator (CGI). When no 
combustible gasses were detected a hole was cut in the tank 
with non-explosive pneumatic nibbler and the tank was cleaned. 
Sludge was removed from the tank using a Tornado drum vacuum 
and an aluminum squeegee and stored in drums. The tank was 
then labeled and taken to Hutcherson Recycling for disposal. 

Because of the nature of the N-94 site, the State of Tennessee 
gave permission for the Navy to backfill all excavations in 
the N-94 area with contaminated soil until further 
investigations could be made. The excavated soil was 
therefore stockpiled at the excavation site and was not field 
checked with the HNU photoionization detector (PID). 

Soil samples were taken from the excavation immediately after 
tank removal. The excavation was then backfilled using 
contaminated soil from the excavation, as directed by the 
Navy. 
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3.0 Sampling 

Contaminated water from Tank 
stainless steel bomb sampler. 
additional analysis so another 
was taken from Tank 1250. 

1250 was sampled using a 
Permission was granted for 

sample of contaminated water 

Each sample c~nsisted of one liter of liquid collected in an 
amber glass bottle with a'teflon lined lid, plus one liter 
collected in the same way but with a nitric acid preservative 
supplied with the bottle from the laboratory, plus two clear 
glass vials for volatile organic analysis. Samples were 
collected using sterile gloves which were disposed of between 
samples. Bottles were labeled in the field and a chain of 
custody form was submitted with each shipment. Samples were 
shipped in coolers and iced to 4 degrees Celsius. 

Because permission was given by the State to backfill the 
excavations with contaminated soil, the soil from the 
excavation was not sampled or field checked with the HNU 
photoionization detector (PIO). 

Soil samples from the excavation pit were collected the 
corners of the tank (4 samples). Samples were collected as 
grab samples from the excavator bucket and packed in clear 
glass jars with Teflon lined lids. The sample locations are 
identified on the following map. 
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4.0 Analytical Results 

All samples were shipped to Specialized Assays Environmental 
in Nashville Tennessee, a Navy approved and certified 
laboratory. Samples were analyzed using approved EPA methods 
for soil and water. The initial sample from the tank was 
analyzed for total lead, TPH, and f lashpoin t. Additional 
analyses on the tank contents included TCLP analysis for 
metals, volatiles, semi-volatiles. 

Final in-situ materials were analyzed for flashpoint, BTEX, 
TPH, volatile organic compounds, and TCLP analysis for metals, 
volatiles, and semi-volatiles. The results of the analysis 
are summarized in the following tables. Laboratory reports 
are included in Appendices C, D, and E respectively. 
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Tank Contents 

Contaminated Water Tank 1250 

Lo Boil Hydrocarbons 0.314 
Hi Boil Hydrocarbons <0.05 

Flash Point Sample heated to 160°F without 
flash or ignition 

Lead 0.13 

Analysis (PPM) 
volatiles 
Acetone 
Acrylonitrile 
Bromoform 
Carbon Disulfide 
Carbon Tetrachloride 
Di-cl-di-f-methane 
ChI oro benzene 
Cl-di-br-methane 
Chloroethane 
2-Clethyvinyl Ether 
Chloroform 
Cyclohexanone 
Dichlo~obenzenes 
Di-cl-br-methane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloroethylene 
1,?-Dichloropropane 
1,3-Dichloropropane 
Ethyl Acetate 
Ethylbenzene 
Ethyl Ether 
2-Ethoxyethanol 
Hexane 
Isobutanol 
Methyl Bromide 
Methyl Chloride 
2-Butanone (MEK) 
4-Methyl-2-Pentanone 
Methylene Chloride 
N-B'-:ltylalcohol 
Tri-cl-tri-f-ethane 
1, 1, 2, 2-Tet-cl-ethane 
Tetrachloroethylene 
Toluene 
1,1,1-Tri-cl-ethane 

Tank 1250 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

<1.0 
<0.10 

<5.0 
<0.10 
<0.10 

<1.0 
<0.10 
<0.10 

<5.0 
<0.10 
<0.10 
<0.10 
0.12 

<0.10 
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Analvsis (PPM) 
volatiles 
1,1,2-Tri-cl-ethane 
Trichloroethylene 
Tri-cl-f-methane 
Xylene 
Vinyl Chloride 

TCLP Metals 
Arsenic 
Barium 
Cadmium 
Chromium 

Analysis (PPM) 
Lead 
Mercury 
Selenium 
Silver 

TCLP volatiles 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
1,2-Dichloroethane 
1,1-Di-cl-ethylene 
2-Butanone (MEK) 
Tetrachloroethylene 
Trichloroethylene 
Vinyl Chloride 

TCLP,semi-yolatiles 
Pyridine 
O-Cresol 
M-Cresol 
P-Cresol 
1,4-Dichlorobenzene 
2,4-Dinitrotoluene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Hexachlorobenzene 

Tank 1250 

<0.10 
<0.10 
<0.10 
0.27 

<0.10 

(0.10 
<1.0 

<0.10 
<0.50 

Tank 1250 
<0.50 

<0.010 
<0.10 
<0.10 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

<1.0 
<0.10 
<0.10 
<0.10 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
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Final In situ S9ils Samples 

Analysis (PPM) 
BTEX Soil 
Benzene 
Toluene 
Ethylbenzene 
Xylene 

lEi 
Lo Boil HC 
Hi Boil HC 

volatiles 
Acetone 
Acrylonitrile 
Bromoform 
Carbon Disulfide 
Carbon Tetrachloride 
Oi-cl-di-f-methane 
Chlorobenzene 
Cl-di-br-methane 
Chloroethane 
2-Clethyvinyl Ether 
Chloroform 
Cyclohexanone 
Oichlorobenzenes 
Oi-cl-br-methane 
1,1-01chloroethane 
1,2-0ichloroethane 
1,1-0ichloroethylene 
1,2-0ichloroethylene 
1,2-0ichloropropane 
1,3-0ichloropropane 
EthyJ Acetate 
Ethylbenzene 
Ethyl Ether 
2-Ethoxyethanol 
Hexane 
Isobutanol -
Methyl Bromide 
Methyl Chloride 
2-Butanone (MEK) 
4-Methyl-2-Pentanone 
Methylene Chloride 
N-Butylalcohol 
Tri-cl-tri-f-ethane 
1,1,2,2-Tet-cl-ethane 
Tetrachloroethylene 
Toluene 
1,1,1-Tri-cl-ethane 

NW 

<1 
<1 
<1 
<1 

<5 
<5 

<0.05 
NO* 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

<1.0 
NO 

<5.0 
NO 
NO 

<0.05 
<0.05 

NO 
<5.0 

NO 
NO 
NO 
NO 
NO 
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Tank 1250 Excavation 
NE SE 

<1 <1 
< 1 <1 
<1 <1 
<1 <1 

<5 
22.9 

<0.05 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

<1.0 
NO 

<5.0 
NO 
NO 

<0.05 
0.25 

NO 
<5.0 

NO 
NO 
NO 
NO 
NO 

<5 
<5 

<0.05 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

<1.0 
NO 

<5.0 
NO 
NO 

<0.05 
<0.05 

NO 
<5.0 

NO 
NO 
NO 
NO 
NO 

SW 

<1 
<1 
<1 
<1 

<5 
<5 

<0.05 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

<1.0 
NO 

<5.0 
NO 
NO 

<0.05 
<0.05 

NO 
<5.0 

NO 
NO 
NO 
NO 
NO 



Tank 1250 Excavation 
Analysis (PPM) 
1,1,2-Tri-cl-ethane 
Trichloroethylene 
Tri-cl-f-methane 
Xylene 
Vinyl Chloride 

TCLP Metals 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

TCLP Volatiles 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
1,2-0ichloroethane 
1,1-0i-cl-ethylene 
2-Butanone (MEK) 
Tetrachloroethylene 
Trichloroethylene 
Vinyl Chloride 

TCLP semi-volatiles 
Pyridine. 
O-Cresol 
M-Cresol 
P-Cresol 
1,4-0ichlorobenzene 
2,4-0initrotoluene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Hexachlorobenzene 

NW 
NO 
NO 
NO 
NO 
NO 

<0.10 
1.87 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

<1.0 
<0.10 
<0.10 
<0.10 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

* NO • not detected or <0.01 PPM 
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NE SE 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

<0.10 
1. 90 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

<0.10 
<0.10 
<0.10 
<.0 .10 
<0.10 
<0.10 

<1.0 
<0.10 
<0.10 
<0.10 

<0.10 -
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

<0.10 
<1.0 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

<1.0 
<0.10 
<0.10 
<0.10 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

~ 
NO 
NO 
NO 
NO 
NO 

<0~10 

2.75 
<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

<1. 0 
<0.10 
<0.10 
<0.10 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 



5.0 Disposal of Materials 

All soil removed from tank excavations at the N-94 site were 
placed back in the excavation pit as directed by the Navy. 
Certification and the disposal manifest for the Tank 1250 are 
included in Appendix F. Certifications and disposal manifests 
for the tank contents are included in Appendix G. 

6.0 Warranties and Limitations 

This report certifies that the storage tank was closed in 
accordance with federal and state regulations and Millington 
Naval Air Station's contract specifications. No certification 
is given that all environmental contaminants have been removed 
from the site because of the limitations of the type of 
representative sampling that was required and performed for 
this kind of work. 
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DIVISION OF UNDERGROUND STORAGE TANKS 
PERMANENT CLOSURE REPORT FORM 

Directions: Please address the ~ollowinq questions in 
detail. Attach extra sheets ~~ necessary. This torm must be 
completed and submitted with the>~aboratory report ~orms. 

1. Facility ID': Tank· # 1250 (Unregistered) 

2. Facility Name: Millington Naval Air Station, Building N-94 

3. Did you noti~y this Divison one workinq 
taking the soil samples ror the closure? Yes 

4 • Was the tank atmosphere and. the work 
tested with a combustible gas indicator in 
Appendix 5 Part (3) o~ the UST regulations? 

day prior to 
NO XX 

zone regularly 
accordance with 
Yes ~ No 

5. Describe how the tank(s) 'Was purqed: Purged with 1.5 lbsof 

dry· ice (carbon dioxide) for every 100 gallons of tank volume. 

6. Describe how all liquids an4 sludges were removed ~rom 
the tank(s:): liauids pumped with a pneumatic diaphram pump, sludge , 

removed with a Tornado drum vac and aluminum squeegee. 

7. Describe how all liquids and sludges were stored and 
disposed o~: 

8. 
with 
Yes 

Liquid was taken by Laidlaw Environmental ·for disposal. Sludge 

stored in 17H DOT drums and will be disposed of with s~udge from 
all N-94 tanks. 
I~ the tank(s) vas removed, Was it .labeled in accordance 
Appendix S Part (4)(t) o~ the OST re~ations? 
xx No __ _ 

9 • How and where was the tank (s) disposed on taken bv 

Industrial Crane to Hutcherson Metals, Inc. for recycling. 

10. Was bedrock encountered during tank abandonment/closure? 
Yes Nq _XX .... > __ 

11. Was water encountere4 in the. tank pit during the tank 
abandonment activities? Yes XX No 



-
12 '. I~ yes, 'Was water sampl.ed? Yes No ~ If yes, 
please attach the results. 

13. Was obviously contaminated soll. encountered during the 
tank abandonment (i.e. discolored soil, soil. with a 
hydrocarbon odor, etc.)? Yes XX No __ _ 

14. Did you excavate more than 10 reet from any edge o~ the 
tank(s)? Yes No XX 

, . 
15. If yes, 'Who did you notify w~th this Division? 

N/A ' 

16. When did you J:lake the notification? _.:;N~/.:.:A~ _______ _ 

17. How much soi1 was removed during the tank abandonment 
procedure (cubic yards)? _~6~O~O~CY~ _________ ..... ____________ __ 

:La. What 'Was done with this soil. after it was relnoved from 
the tank excavation? (Any so~ removed from a tank pit 
excavation wil1 be considered contaminated until pro~en 
otherwise ~~rough laboratory analyses.) All soil was sto~kpiled 

at the site and returned to the excavation (see closure report) 

19. Were ·2111 samples· cool.ed to·a proper temperature when 
received by th,e 1ab? Yes XX No 

20. Were all sampies stored in proper samp1ing containers: 
. 'Yes U No 

21. Were the sampling containers properly prepared prior to 
the iSalnpl.es being taken? Yes xx No 

Al.l. resul.ts from the analyses of "a11 sa~ples must be 
submitted with this repor-t. Attach the original or carbon 
copies of the laboratory report forms, photostatic copies 
will not be accepted. The facil.ity's name and XQ'.must be 
provided to the 1aboratory and print~d on each sheet. 

I certify that Z have examined and am 'familiar with the 
information in this and all attached documents, and that 
baseQ on· lilY, inquiry of those .individuals immediately 
rQsponsib~e tor obtaining the information, X be1ieve that the 
submitted information is true, accurate, and comp1ete. 

Hame ana otficia1 Title of 
Owner or Owner's Authorized 
Representative (Print) 

Signature: 

close/disk2 
...... 
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Introduction 

The purpose of this report is to provide documentation that 
the underground storage tank listed below at the' Naval Air 
station was properly removed and closed as required by the 
applicable Tennessee s~ate regulations and the Navy's contract 
specifications. Permanent closure report forms are located in 
Appendix A. 

Navy Tank No.: 

Location: 
Description: 
Contents: 
Removal date: 

Tank System 1251 and 1252 

Adjacent to Building N-94 
25,000 gal. steel tank 
Water with petroleum sheen 
February 6, 1992 

Description of Work Performed 

Before work began on the tanks, the fluid levels were measured 
and tank volumes were calculated. Tanks 1251 and 1252 were 
specified to contain 12,400 and 2,000 gallons respectively. 
After measurement, tank contents were determined to be 24,881 
and 24,804 gallons respectively (Appendix B). 

Prior to excavation, rainwater that had collected in the tank 
vaults was pumped into trucks and disposed of as a hazardous 
waste liquid. 

Excavation began to expose tank 1252 first. Water from the 
excavation for tanKs 1253 and 1254 or from an unloc~ted water 
pipe partially filled the excavation. Tank 1252 then floated 
to the top of the water in the excavation. Workers pulled the 
tank to the side of the excavation and chained it down to 
prevent it from tipping over and filling with water. 
Excavation then began on tank 1251. The workers exposed one 
side of the tank and the banks caved in. The banks were cut 
back and excavation continued until the tank was exposed. 

Because of the nature of the N-94 site the State of Tennessee 
gave permission for the Navy to backfill all excavations in 
the N-94 area with contaminated soil until further 
investigations could be made. The excavated soil was therefore 
stockpiled at the excavation site and was not field checked 
with the HNU photoionization detector (PID). 

A 60 ton crane was hired to remove the tanks from the pit. 
Tank 1252 was removed and placed on plastic sheeting on the 
qround but the crane failed to extract tank 1251 from the pit. 
A 100'ton crane was then used to extract tank 1251. It was 
also placed on plastic sheeting on the ground. 



The tank gasses were checked with a combustible gas indicator 
(CGI) and no combustible gasses were detected. A hole was cut 
in the tank with non-explosive pneumatic nibblers and the tank 
was cleaned. A small amount of scale was removed. There was no 
sludge found inside the ta~ks. 

The tanks were then labeled and hauled to the laydown area. 
They remained there over a weekend and were then taken to 
Hutchinson Recycling. 

Soil samples were taken from the excavation and, as directed 
by the Navy, backfill began using contaminated soil from the 
excavation. The backfill materials became to muddy so it 
became necessary to finish the excavation with no. 86 clay 
gravel. 

3.0 Sampling 

Contaminated water in Tank 1252 was sampled first. The sample 
was a composite collected from the bottom, middle, and top of 
the liquid using a stainless steel bomb sampler. 

Permission was granted for additional analysis so samples were 
collected from all tanks including tanks 1251 and 1252. 

Each sample consisted of one liter of liquid collected in an 
amber glass bottle wi th a tef Ion lined lid, plus one Ii ter 
collected in the same way but with a nitric acid preservative 
supplied with the bottle from the laboratory, plus two clear 
glass vials for volatile organic analysis. Samples were 
collected using sterite gloves which were disposed of between 
samples. Bottles were labeled in the field and a chain of 
custody form was submitted with each shipment. Samples were 
shipped in coolers and iced to 4 degrees Celsius. 

Because permission was given by the State to backfill the 
excavations with contaminated soil, the soil from the 
excavation was not sampled or field checked with the HNU 
photoionization detector (PIO). 

Soil samples from the excavation pit were collected from each 
corner of each tank (8 samples). Samples were collected 
collected as grab samples from the excavator bucket and packed 
in clear glass jars with Teflon lined lids. The sample 
locations are identified on the following map. 



4.0 Analytical Results 

All samples were shipped to Specialized Assays Environmental 
in Nashville Tennessee, a Navy approved and certified 

. laboratory. Samples were analyzed using approved EPA methods 
for soil and water. Water and tank contents were analyzed for 
flashpoint, BTEX, total lead, TPH, volatile organic compounds, 
TCLP metals, TCLP volatiles, and TCLP semi-volatiles. 
Stockpiled soils were analyzed for BTEX, TPH, as well as TCLP 
analysis for lead, benzene, and TPH. Final in-situ materials 
were analyzed for flashpoint, BTEX, TPH, volatile organic 
compounds, and. TCLP analysis for TPH, metals, volatiles, and 
semi-volatiles. The results of the analysis are summarized in 
the following tables. Laboratory reports are included in 
Appendicies 0, E, and F respectively .. 



Analysis (PPM) 

Flashpolnt * 

BTEX water 
Benzene 
Toluene 
Ethylbenzene­
Xylene 

Total Lead 

TPH 
Lo Boil HC 
Hi Boil HC 

Analysis (PPM) 

volatiles 
Acetone 
Acrylonitrile 
Bromoform 
Carbon Disulfide 
Carbon Tetrachloride 
Oi-cl-di-f-methane 
Chlorobenzene 
Cl-di-br-methane • 
Chloroethane 
2-Clethyvinyl Ether 
Chloroform 
Cyclohexanone 
Oichlorobenzenes 
Oi-cl-br-methane 
1,1-0ichloroethane 
1,2-0ichloroethane 
1,1-0ichloroethylene 
1,2-0ichloroethylene 
1,2-0ichloropropane 
1,3-0ichloropropane 
Ethyl Acetate 
Ethylbenzene 
Ethyl Ether 
2-Ethoxyethanol 
Hexane 
Isobutanol 
Methyl Bromide 
Methyl Chloride 
2-Butanone (MEK) 
4-Methyl-2-Pentanone 
Methylene Chloride 
N-Butylalcohol 

Tank Contents 

Tank 1252 

)160 

0".237 
0.332 

3.44 
21.6 

0.19 

80.4 
<0.05 

Tank 1251 

NO** 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

<1.0 
NO 

<5.0 
NO 
NO 

<1.0 
NO 
NO 

<5.0 

Tank 1252 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

<1. a 
NO 

<5.0 
NO 
NO 

<1.0 
NO 
NO 

<5.0 



Analysis (PPM) 

Tri-cl-tri-f-ethane 
1,1,2,2-Tet-cl-ethane 
Tetrachloroethylene 
Toluene 
1,1,1-Tri-cl-ethane 
1,1,2-Tri-cl-ethane 
Trichloroethylene 
Tri-cl-f-methane 
Xylene 
Vinyl Chloride 

. TCLP Metals 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

TCLP Volatiles 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
1,2-0ichloroethane 
1,1-0i-cl-ethylene 
2-Butanone (MEK) 
Tetrachloroethylene 
Trichloroethylene 
Vinyl Chloride 

TCLP semi-volatiles 
Pyridine 
O-Cresol 
M-Creso1 
P-Cresol 
1,4-0ichlorobenzene 
2,4-0initrotoluene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Hexachlorobenzene 

Tank 1251 

NO** 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

<0.10 
<1. 0 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

NO 
NO 
NO 
NO 
NO 
NO 

<1. 0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Tank 1252 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

<0.10 
<1. 0 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

NO 
NO 
NO 
NO 
NO 
NO 

<1.0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

* sample heated to 160 degrees Fahrenheit without ignition 
** NO = not detected or <0.10 PPM 



Final In-situ Soils Samples 

Tank 1251 Excavation 
Analysis (PPM) NW NE SE SW 

Flashpoint * >160 >160 >160 >160 

BTEX Soil 
Benzene NO NO NO NO 
Toluene 33 .. 4 5.82 26.6 NO 
Ethylbenzene NO NO NO NO 
Xylene NO NO NO NO 

TPH 
Lo Boil HC 257 42.4 14.2 <5.0 
Hi Boil HC 2134 1654 4760 383 

Volatiles 
Acetone <1. 0 <1.0 <1.0 <1. 0 
Acrylonitrile NO** NO NO NO 
Bromoform NO NO NO NO 
Carbon Disulfide NO NO NO NO 
Carbon Tetrachloride NO NO NO NO 
Oi-cl-di-f-methane NO NO NO NO 
Chlorobenzene NO NO NO NO 
Cl-di-br-methane NO NO NO NO 
Chloroethane NO NO NO NO 
2-Clethyvinyl Ether NO NO NO NO 
Chloroform NO NO NO NO 
cyclohexanone NO NO NO NO 
Oichlorobenzenes NO NO NO NO 
Oi-cl-b~-methane NO NO NO NO 
1,1-0ichl~roethane NO NO NO NO 
1,2-0ichloroethane NO NO NO NO 
1,1-0ichloroethylene NO NO NO NO 
1,2-0ichloroethylene NO NO NO NO 
1,2-0ichloropropane NO NO NO NO 
1,3-0ichloropropane NO NO NO NO 
Ethyl Acetate NO NO NO NO 
Ethylbenzene NO NO NO NO 
Ethyl Ether NO NO NO NO 
2-Ethoxyethanol <1. 0 <1.0 <1.0 <1. 0 
Hexane NO NO NO NO 
Isobutanol <5.0 <5.0 <5.0 <5.0 
Methyl Bromide NO NO NO NO 
Methyl Chloride NO NO NO NO 
2-Butanone (MEK) <1. 0 <1. 0 <1. 0 <1. 0 
4-Methyl-2-Pentanone 0.46 NO NO NO 
Methylene Chloride NO NO NO NO 
N-Butylalcohol <5.0 <5.0 <5.0 <5.0 
Tri-cl-tri-f-ethane NO NO NO NO 
1,1,2,2-Tet-cl-ethane NO NO NO NO 
Tetrachloroethylene NO NO NO NO 
Toluene NO NO NO NO 



Analysis (PPM) 

1,1,1-Tri-cl-ethane 
1,1,2-Tri-cl-ethane 
Trichloroethylene 
Tri-cl-f-methane 
Xylene 
Vinyl Chloride 

TCLP TPH 
Lo Boil HC 
Hi Bo i 1 HC 

TCLP Metals 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

TCLP Volatiles 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
1,2-0ichloroethane 
1,1-0i-cl-ethylene 
2-Butanone (MEK) 
Tetrachloroethylene 
Trichloroethylene 
Vinyl Chloride 

TCLP semi-volatiles 
Pyridine 
a-Cresol 
M-Cresol 
P-Cresol 
1,4-0ichlorobenzene 
2,4-0initrotoluene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Hexachlorobenzene 

Tank 1251 Excavation 
NW NE SE 

NO** NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

0.330 <0.100 
296 118 

<0.10 
1.48 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

NO 
NO 
NO 
NO 
NO 
NO 

<1. 0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

<0.10 
1.58 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

NO 
NO 
NO 
NO 
NO 
NO 

<1. 0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 

<0.100 
393 

<0.10 
1. 35 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

NO 
NO 
NO 
NO 
NO 
NO 

<1.0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

SW 

NO 
NO 
NO 
NO 
NO 
NO 

<0.100 
91 

<0.10 
1. 69 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

NO 
NO 
NO 
NO 
NO 
NO 

<1. 0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

* Sample heated to 160 degrees Fahrenheit without ignition 
** NO = not detected or <0.10 PPM 
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Tank 1252 Excavation 
Analysis (PPM) NW NE SE SW 

Flashpoint * )160 >160 >160 )160 

BTEX Soil 
Benzene NO NO NO NO 
Toluene 19.1 13.2 2.91 NO 
Ethylbenzene NO NO NO NO 
Xylene NO NO NO NO 

TPH 
to Boil HC 37.6 <5.0 <5.0 <5.0 
Hi Bo i 1 HC 3240 2233 419 195 

volatiles 
Acetone <1.0 <1.0 <1. a <1. a 
Acrylonitrile NO** NO NO NO 
Bromoform NO NO NO NO 
Carbon Disulfide NO NO NO NO 
Carbon Tetrachloride NO NO NO NO 
Oi-cl-di-f-methane NO NO NO NO 
Chlorobenzene NO NO NO NO 
Cl-di-br-methane NO NO NO NO 
Chloroethane NO NO NO NO 
2-Clethyvinyl Ether NO NO NO NO 
Chloroform NO NO NO NO 
cyclohexanone NO NO NO NO 
Oichlorobenzenes NO NO NO NO 
Oi-cl-br-methane NO NO NO NO 
1,1-0ichloroethane NO NO NO NO 
1,2-0ichloroethane NO NO NO NO 
1,1-01chloroethylene NO NO NO NO 
1,2-0ichloroethylene NO NO NO NO 
1,2-0ichloropropane NO NO NO NO 
1,3-0ichloropropane NO NO NO NO 
Ethyl Acetate NO NO NO NO 
Ethylbenzene NO NO NO NO 
Ethyl Ether NO NO NO NO 
2-Ethoxyethanol <1.0 <1.0 <1. a <1. 0 
Hexane NO NO NO NO 
Isobutanol <5.0 <5.0 <5.0 <5.0 
Methyl Bromide NO NO NO NO 
Methyl Chloride NO NO NO NO 
2-Butanone (MEK) <1. a <1. a <1. a <1. a 
4-Methyl-2-Pentanone NO NO NO NO 
Methylene Chloride NO NO NO NO 
N-Butylalcohol <5.0 <5.0 <5.0 <5.0 
Tri-cl-tri-f-ethane NO NO NO NO 
1,1,2,2-Tet-cl-ethane NO NO NO NO 
Tetrachloroethylene NO NO NO NO 
Toluene NO NO NO NO 
1,1,1-Tri-cl-ethane NO NO NO NO 
1,1,2-Tri-cl-ethane NO NO NO NO 
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Analysis (PPM) 

Trichloroethylene 
Tri-cl-f-methane 
Xylene 
Vinyl Chloride 

TCLP TPH 
Lo Boil HC 
Hi Boil HC 

TCLP Metals 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

TCLP Volatiles 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
1,2-0ichloroethane 
1,1-0i-cl-ethylene 
2-Butanone (MEK) 
Tetrachloroethylene 
Trichloroethylene 
Vinyl Chloride 

TCLP semi-volatiles 
Pyridine 
O-Cresol 
M-Cresol 
P-Cresol 
1,4-0ichlorobenzene 
2,4-0initrotoluene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
2,4,5-Trichlorophenol 

·2,4,6-Trichlorophenol 
Hexachlorobenzene 

Tank 1252 Excavation 
NW NE SE 

NO** NO 
NO NO 
NO NO 
"NO NO 

<0.100 <0.100 
363 348 

<0.10 
1. 29 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

NO 
NO 
NO 
NO 
NO 
NO 

<1.0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

<0'.10 
1.15 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

NO 
NO 
NO 
NO 
NO 
NO 

<1. 0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 

. NO 
NO 

<0.100 
184 

<0.10 
1. 38 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

NO 
NO 
NO 
NO 
NO 
NO 

<1. 0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

SW 

NO 
NO 
NO 
NO 

<0.100 
77 

<0.10 
1.17 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

NO 
NO 
NO 
NO 
NO 
NO 

<1.0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

* Sample heated to 160 degrees Fahrenheit without ignition 
** NO = not detected or <0.10 PPM 
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5.0 Disposal of Materials 

All soil removed from tank excavations at the N-94 site were 
placed back in the excavation as directed by the Navy. 
Certifications and disposal manifests for the tanks 1251, and 
1252 are included in Appendix r. Certifications and disposal 
manifests for the tank contents are included in Appendix G. 
Certifications and disposal manifests for rainwater from the 
tank vaults are included in Appendix H. 

6.0 Warranties and Limitations 

This report certifies that the storage tanks were closed in 
. accordance with federal and state regulations and Millington 
Naval Air Station's contract specifications. No certification 
is given that all environmental contaminants have been removed 
from the s1 te because of the limitations of the type of 
representative sampling that was required and performed for 
this kind of work. 



DIVISION OF UNDERGROUND STORAGE TANKS 
PERMANENT CLOSURE REPORT FORM 

Directions: please address' the ~0~10winq questions ~n 
detai~. Attach extra sheets it necessary. This ~orm must be 
comp~eted and submitted with the.~aboratory report forms. 

1. Faci1ity ~Dt: Tank tll251 

2. Faci~ity NaJne: Millington Naval Air Station, Building N-94 

3. . Did you noti~y this Divison one workinq 
taking the soil samp1es for the closure? Yes 

~. Was the tank atmosphere and the work 
tested with a combustible gas indicator in 
Appendix 5 Part (3) of the UST re9u~~tions? 

day prior to 
NO -L.J:. . If. 

zone requl.arl.y 
accordance with 
Yes XX No 

5. Describe how the tank(s) was purqed: Purged with 1. 5 lbsof 

dry· ice (carbon dioxide) for every 100 gallons of tank volume. 

6. Describe how a11 1iquids and sl.udqes were removed from 
the tank(s): liouids pumped with a pneumatic diaphram pump, sludge 

removed with a Tornado drum vac and aluminum squeegee • 
• 

7. Describe 
disposed o~: 

how all ~iquids and sludges were stored' and 
Tank contents were pumped into a truck for disposal 

bv Laidlaw Environmental. No sludge was found in the tank. 

8. I~ the tank(s) was re*oved, was it .labe1ed in accordance 
with Appendix 5 Part (4}(~) of the UST requl.ations? 
Yes..lL- No 

. 
9. How and where was the tank(s) disposed of? taken by 

Industrial Crane to Hutcherson Metals, Inc. for recycling. 

1.0. Was bedrock encountered during tank abandonment/closure? 
Yes Nq _XX..;.o __ 

1.1. Was water encountered in the. tank pit during the tank 
abandonment activities? Yes XX No 



was water samp~ed? Yes ~ No 
the results. 

If yes, 

Was obviously contam~nated sol~ encountered durinq the 
acandonment (i.e. discolored soil, soi~ with a 

odor, etc.).? Yes XX No 

Did you excavate more than 10 ~eet ~rom any edge ot the 
(5)1 Yes ____ No ~ . 

It yes, who ·did you noti~y w~th this D~vision? 
N/A ' 

When dia you ~e the notitlcation? __ N~/A~ ______________ __ 

much soi~ was removed during ~e tank abandonment 
(cub.!:c yards)? hIJC (,K . 

What was done with this soil atter it was removed from 
the tank excavation? (Any soil removed ~rom a tank pit 
excavation will be considered contaminated until proxe~ 
otherwise through laboratory analyses.; All soil was sto"tkpl.le 

at the s~t~ and returned' to the excavation (see closure report) . 

19. Were ·all samp~es· cooled to·a proper temperature when 
received by th,e lab? Yes XX No 

20. Were all sampies stored in proper sampling containers? 
.• 'Yes XI 'No 

21. Were the sampling containers properly prepared prior to 
the samples being taken? Yes XX No 

All results trom the analyses o~ -all samples must be 
submitted with this report. Attach the origina1 or carbon 
copies of the laboratory report forms, photostatic copies 
will not be accepted. The ~acility·s n~e and XDt~u&t be 
provided to the laboratory and printed on each sheet. 

J: certify thai:. :t have examined and am . fam..i~i.ar with the 
information in this and all attached documents, and that 
based on - lily inquiry o~ tliose .individuals .ilnJDediately 
responsible ror obtaininq the in~ormation, X be1.ieve that the 
submitted 'information is true, accurate, and complete. 

Name ana o~~icial Title o~ 
Owner or Owner's Authorized 
Representative (Print) 

Si9nature: 

close/disk2 
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DIVISION OF UNDERGROUND STORAGE TANKS 
PERMANENT CLOSURE REPORT FORM 

ons: P1.ease address the ~01.10vin9' questions i.n 
_~""..L."'. Attach extra sheets it necessary. This tOrJli must N 

~~~10~eted and submitted with the.1aboratory report torms . 

. 
Facil.ity :IDt: T~nk #1252 (Unregistered) 

Facility Name: Millington Naval Air Station, Building N-94 

3. Did you notity this Diviscn one working 
taking the soil samples for the closure? Yes 

day prior to 
NO L- ,l.r-' 

Was the tank atmosphere and the work 
tested with a combustible gas indicator in 
Appendix 5 Part (3) of the UST regu1ations? . . . 

zone requlosrl.Y 
accordance with 
Yes XX No_ 

5. Descri-be how the tank(s) vas purged: Purged with 1.5 

dry· ice (carbon dioxide) for every 100 gallons of tank volume. 
-
-

6. Oeseribe how a1.1 liquids and s1udqes were removed trom 
tha tank(s) : liquids pumped with a pneumatic diaphram pump, slud~~_ 

• removed with a Tornado drum vac and aluminum squee~ee. 

7. Describe 
disposed o~: 

how al1 1iquids and s1udges were stored and 
Tank contents were pumped into a truck for dispos:ll 

by Laidlaw Enviror~ental. No sludge was found in the tank. 

8. If the tank(s) was r .. oved, was it 1abe1ed in accordance 
with Appendix 5 Part (4)(t) of the UST requ2ations? 
Yes XX No 

9. How and where was the tank(s) disposed of? taken by 

Industrial Crane to Hutcherson Metals, Inc. for recycling. 

10. Was bedrock encounte~ed during tank abandonment/closure? 
Yes Nq _xx~. __ _ 

11. Was water encountered in the. tank pit durinq the tnOk 
abandonment activities? Yes XX No 



~2. r~ yes, vas \later sampl.ed? 'Yes .J,X ... X",--_ 
please attach the results. 

No I:f yes, 

13. Was obviously contaminated s01l. encounter~d during the 
tank abandonment (i.e. discolored soil, soil. with a 
hydrocarbon odor, etc.)? Yes XX No 

l4. Did you excavate more than 10 ~eet froM any edge o~ the 
tank(s)? Yes No XX 

15. If yes, who 'did you notify v±th this Division? 
N/A ' 

16. When did you :lake the noti.flc~t10n? __ N ... I.,A ________ _ 

17. How much soil was removed during the tank abandonment 
procedure (cubic yards)? __________ ~/~rC~{.o~C~~_,------------------__ 

18. What \las done with this soil. after it was removed from 
the tank excavation? (Any sQ~ removed from a tank pit 
excavation will be considered contaminated until ~f,0Qe~ 
otherwise ~rough laboratory analyses.) All soil was sto pi e 

at the site and returned to the excavation (see closure report) 0 

19. Were 02111 samples' cool.ed tooa proper temperature when 
recei ved by th,e lab? Yes XX No 

20. Were a11 sampies stored in proper samp1inq containers? 
Yes xx No 

21. Were the sampling containers properly prepared prior to 
the samp1es being taken? Yes XX No 

A11 resu1ts from the analyses o~ °all samp1es must be 
submitted with this report. Attach the original or carbon 
copies of the laboratory report form~, photostatic copies 
wi11 not be accepted. The facility's name and IO' must be 
provided to the laboratory and printed on each sheet. 

I certify that I have examined and am familiar with the 
information in - this and all. attached documents, and, that 
bas ed on 0 my inquiry of those indi vidua1s ilRJDediate1y 
responsible for obtaining the in~ormat1on, X be~ieve that the 
submitted 'information is true, accurate, and complete. 

Name and Official Title of 
Owner or Owner's Authori%ed 
Representative (Print) 

Signature: 

c1ose/disk2 
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1.0 Introduction 

The purpose of this report is to provide documentation that 
the underground storage tanks (UST) listed below at the Naval 
Air Station were properly removed and closed as required by 
the applicable Tennessee state regulations and the Navy IS 

contract specifications. 

Navy Tank No.: 

Location: 
Description: 
Contents: 
Removal date: 

Tank System 1253 and 1254 

Adjacent to Building N-94 
25,000 gal. steel tank 
Water with petroleum sheen 
December 18, 1991 

2.0 Description of Work Performed 

Before work began at the N-94 site, tank fluids were measured 
and volumes calculated. As the tanks were ope~ed, workers 
noticed a solvent-like odor. Samples were taken and additional 
testing was ordered. 

Tanks 1253 and 1254 were specified to contain 120 and 100 
gallons of water with a petroleum sheen. After measurement, 
the contents of tank 1253 were estimated to be 14,907 gallons, 
and tank 1254 was estimated at 929 gallons (Appendix A). 

Prior to excavation, equipment was moved to the site and a 
construction fence was erected around the area. Rainwater that 
had collected in the tank vaults was pumped into frac tank Rl. 
The water was sampled and analyzed prior to disposal. A 
diversion trench was dug around the N-94 site to prevent 
surface runoff from entering the excavation. 

Excavation began to expose tank 1254 first but both tanks 1253 
and 1254 were exposed during the initial excavation. 
Contaminated soil was found 8 to 12 inches below the surface. 
Excavated soil was checked with an HNU photoionization 
detector (PlD). The soil was hauled to the laydown area and 
stockpiled on 10 mil polyethylene sheeting. All soil was 
segregated into potentially clean and contaminated stockpiles. 

The tank liquids were pumped into frac tanks using a pneumatic 
diaphragm pump. The tank gasses were checked with a 
combustible gas indicator (CGl) and no combustible gasses were 
detected. Holes was cut in the tank with non-explosive 
pneumatic nibblers and the tanks were cleaned. 

The tanks were lifted out of the excavation using a 60 ton 
crane. The tanks were labeled and placed on a flatbed to be 
removed for disposal. 

Due to the extent of the contamination and the presence of 



ther contaminants at the tank farm, the State gave permission 
tor the Navy to have the source of the contamination (UST) 
removed and backfill all excavations in the N-94 area with 
contaminated soil until further investigations could be made. 

soil samples were taken from the excavation and backfill began 
using contaminated soil from the excavation, as directed by 
the Navy. 

Contaminated tank water from the tanks was sampled first. The 
samples were composite samples collected from the bottom, 
middle, and top of the liquid using a stainless steel bomb 
sampler. 

Soil was continually screened wi th an HNU photoionizatlon 
detector (PIO) with a 10.2 eV lamp. Every 20 to 40 yards of 
soil were checked during excavation. Samples were collected 
and submitted for analysis to confirm the PIO results prior to 
screening the stockpiles. Finally, every bucket of stockpiled 
soils was checked with the PIO to confirm the results. 

A total of 8 samples of contaminated soil from the stockpile 
were sent for analysis during and after the screening process. 
A total of 6 samples of clean stockpiled soil were submitted 
for analysis plus one sample for Browning-Ferris landfills 
leachate analysis (lab report included in Appendix 0). 

Water samples were then taken for analysis prior to disposal 
for the excavation· pit water, frac tanks 60 and 65 which 
contained the cohtents of tanks 1253 and 1254, as well as the 
rainwater in frac tank R1. 

Each water sample consisted of one liter of liquid collected 
in an amber glass bottle with a teflon lined lid, plus one 
Ii ter collected in the same way but wi th a ni tric ad.d 
preservative supplied with the bottle from the laboratory, 
plus two clear glass vials for volatile organic analysis. 
Samples were collected using sterile gloves which were 
disposed of between samples. Samples were shipped in coolers 
and iced to 4 degrees Celsius. 

Finally, soil samples from the excavation pit were collected 
from each corner of the tank. Sample locations are identified 
on the following map. Soils samples were packed in clear glass 
jars with Teflon lined lids supplied by the laboratory. All 
samples were labeled in the field and a chain of custody form 
SUbmitted with each shipment. 



lytical Results 

'Field screened soils checked ~ith the pro indicated initial 
concentrations of ionizable gasses at 1180, 1600, 197, and 270 
PPM respectively. Results of further excavation and stockpile 
testing yielded the results shown in Appendix A. 

Results of analysis of samples submitted to confirm field pro 
reading are presented in the following table and are included 
in Appendix B. The threshold value for contaminated soil was 
determined to be 200 PPM on the field instrument. 

BTEK (PPM) TPH (PPM) 
Sample pro 
no. (PPM) Benz. Tol. E.benz. Kyl. Lo B. Hi B. 

1 388 NO* 3.0 NO NO 505.0 <5.0 
2 152 NO NO NO NO 72.0 10.8 
3 212 NO 1.3 NO NO 89.0 7.1 
4 98 NO NO NO NO <5.0 <5.0 
5 94 NO NO NO NO 16.8 <5.0 
6 45.4 NO NO NO NO 13.5 <5.0 

* NO • not detected or <0.10 PPM 

All samples were shipped to Specialized Assays Environmental 
in Nashville Tennessee, a Navy approved and certified 
laboratory. Samples were analyzed using approved EPA methods 
tor soil and water. Water and tank contents were analyzed for 
flashpoint, BTEX, total lead, TPH, volatile organic compounds, 
TCLP metals, TCLP volatiles, and TCLP semi-volatiles. 
Stockpiled soils were analyzed for BTEX, TPH, as well as TCLP 
analysis for lead, benzene, and TPH. Final in-situ materials 
were analyzed for flashpoint, BTEK, TPH, volatile organic 
compounds, and TCLP analysis for TPH, metals, volatiles, and 
semi-volatiles. The results of the analysis are summarized in 
the following tables. Laboratory reports are included in 
Appendicies C, 0, and E respectively. 
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Analysis (PPM) 

Flashpoint * 

aTEX Water 
Benzene 
Toluene 
Ethylbenzene 
xylene 

Total Lead 

l:£H 
Lo Boil HC 
Hi Boil HC 

Analysis (PPM) 

volatiles 
Acetone 
Acrylonitrile 
Bromoform 
Carbon Disulfide 
Carbon Tetrachloride 
01-cl-di-f-methane 
ChI oro benzene 
Cl-di-br-methane 
Chloroethane 
2-Clethyvinyl Ether 
Chloroform 
Cyclohexanone 
Oichlorobenzenes 
Oi-cl-br-methane 
1,1-0ichloroethane 
1,2-0ichloroethane 
1,1-0ichloroethylene 
1,2-0ichloroethylene 
1,2-0ichloropropane 
1,3-0ichloropropane 
Ethyl Acetate 
Ethylbenzene 
Ethyl Ether 
2-Ethoxyethanol 
Hexane 
Isobutanol 
Methyl Bromide 
Methyl Chloride 
2-Butanone (MER) 
4-Methyl-2-Pentanone 
Methylene Chloride 
N-Butylalcohol 

Tanis Contents 

Tanis 1253 

>160 

0.735 
0.787 
4.20 
22.6 

0.065 

94.1 
<0.05 

Tank 1254 

>160 

0.634 
0.555 
2.07 
21.4 

0.19 

72.8 
<0.05 

Frac tank no. 
60 

NO** 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

<1. 0 
NO 

<5.0 
NO 
NO 

<1.0 
NO 
NO 

<5.0. 

65 Rl 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

<1.0 
NO 

<5.0 
NO 
NO 

<1. 0 
NO 
NO 

<5.0 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

<1. 0 
NO 

<5.0 
NO 
NO 

<1.0 
NO 
NO 

<5.0 

Excavation 
Pit Water 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

<1. 0 
NO 

<5.0 
NO 
NO 

<1. 0 
NO 
NO 

<5.0 



Analysis (PPM) 

Tri-cl-tri-f-ethane 
1,1,2,2-Tet-cl-ethane 
Tetrachloroethylene 
Toluene 
1,1,1-Tri-cl-ethane 
1,1,2-Tri-cl-ethane 
Trichloroethylene 
Tri-cl-f-methane 
Xylene 
Vinyl Chloride 

TCLP Metals 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

TCLP Volatiles 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
1,2-0ichloroethane 
1,1-0i-cl-ethylene 
2-Butanone (MEX} 
Tetrachloroethylene 
Trichloroethylene 
Vinyl Chloride 

TCLP semi-volatiles 
Pyridine 
O-Cresol 
M-Cresol 
P-Cresol 
1,4-0ichlorobenzene 
2,4-0initrotoluene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Hexachlorobenzene 

Frac tank no. 
60 - 65 H1 

NO** 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

<0.10 
<1. 0 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

NO 
NO 
NO 
NO 
NO 
NO 

<1. 0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

<0.10 
<1. 0 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

NO 
NO 
NO 
NO 
NO 
NO 

<1. 0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

<0.10 
<1. 0 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

NO 
NO 
NO 
NO 
NO 
NO 

<1.0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Excavation 
Pit Water 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

1.9 
NO 

<0.10 
<1.0 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

NO 
NO 
NO 
NO 
NO 
NO 

<1.0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO . 
NO 
NO 
NO 

* sample heated to 160 degrees Fahrenheit without ignition 
** NO - not detected or <0.10 PPM 



Contaminated Stockpile Samples 

Analysis 1 2 3 4 5 6 7 8 

alf:~ S2il 
Benzene <1.0 <1. 0 <1.0 <1.0 <1. 0 <1. 0 <1. 0 <1.0 
Toluene 15.0 <1. 0 21 <1.0 26.0 6.9 10.8 <1.0 
Ethylbenz. <1. 0 <1.0 6.3 <1.0 <1. 0 <1.0 <1.0 <1. 0 
Xylene 7.0 3.6 14 <1.0 2.1 <1. 0 <1.0 <1. 0 

lEi 
Lo Boil He 668.0 610 3056 146 3103 4403 557 <5.0 
Hi Boil He <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 

I.CL.£ 
Lead <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Benzene <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <'0.1 <0.1 
Lo Boil He 0.691 1.17 2.87 0.262 '0.352 0.497 0.330 <0.10 
Hi Boil He <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Clean St2ckpile Samples 

Analysis 1 2 3 4 5 6 

alfj~ S21l 
Benzene <1.0 <1. 0 <1.0 <1.0 <1. 0 <1. 0 
Toluene <1. 0 <1.0 <1.0 <1.0 <1.0 <1. 0 
Ethylbenz. <1.0 <1. 0 <1.0 <1.0 <1.0 <1. 0 
Xylene <1. 0 <1.0 <1. 0 <1.0 <1.0 <1. 0 

IEl:l 
Lo Boil He <5.0 <5.0 <5.0 54.7 242 51. 5 
Hi Boil He <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 

~ 
Lead <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 
Benzene <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
Lo Boil He <0.10 <0.10 <0.10 0.145 0.246 0.,270 
Hi Boil He <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 

.,: 



Final In situ Soils SamQles 

Analysis (PPM) 

Flashpoint * 

BTEX Soil 
Benzene 
Toluene 
Ethylbenzene 
xylene 

:wi 
Lo Boil HC 
Hi Boil HC 

volatiles 
Acetone 
Acrylonitrile 
Bromoform 
Carbon Disulfide 
Carbon Tetrachloride 
Oi-cl-oi-f-methane 
Chlorobenzene 
Cl-di-br-methane 
Chloroethane 
2-Clethyvinyl Ether 
Chloroform 
Cyclohexanone 
Oichlorobenzenes 
Oi-cl-br-methane 
1,1-0ichloroethane 
1,2-0ichloroethane 
1,1-0ichloroethylene 
1,2-0ichloroethylene 
1,2-0ichloropropane 
1,3-0ichloropropane 
Ethyl Acetate 
Ethylbenzene 
Ethyl Ether 
2-Ethoxyethanol 
Hexane 
Isobutanol 
Methyl. Bromide 
Methyl Chloride 
2-Butanone (MEK) 
4-Methyl-2-Pentanone 
Methylene Chloride 
N-Butylalcohol 
Tri-cl-tri-f-ethane 
1, 1, 2,2-Tet-cl-ethane 
Tetrachloroethylene 
Toluene 

. Tank 1253 Excavation 
NW NE SE 

)160 

<1.0 
<1. 0 
<1. 0 
<1. 0 

<5.0 
22.6 

<1.0 
<1.0 

NO** 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

<1.0 
NO 

<5.0 
NO 
NO 

<1.0 
NO 
NO 

<5.0 
NO 
NO 
NO 
NO 

)160 

<1. 0 
lS.6 
4.3 

23.S 

SS9 
12991 

<1.0 
<1. 0 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

<1. 0 
NO 

<5.0 
NO 
NO 

<1.0 
NO 
NO 

<5.0 
NO 
NO 
NO 

0.12 

)160 

<1.0 
<1.0 
<1.0 
<1.0 

<5.0 
169 

<1.0 
<1.0 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
Nt> 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

<1. 0 
NO 

<5.0 
NO 
NO 

<1.0 
NO 
NO 

<5.0 
NO 
NO 
NO 
NO 

SW 

>160 

<1. 0 
51.4 
13.S 
17.0 

2656 
1500 

<1. 0 
< 1. 0 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 

<1. 0 
NO 

<5.0 
NO 
NO 

<1.0 
NO 
NO 

<5.0 
NO 
NO 
NO 
NO 



analysis (PPM) 

1, 1, 1-Tri-cl-ethane 
1,1,2-Tri-cl-ethane 
Trichloroethylene 
Tri-cl-f-methane 
xylene 
Vinyl Chloride 

:rCLP TPH 
Lo Boil HC 
Hi Boil HC 

:rCLP Metals 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

TCLP Volatiles 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
1,2-0ichloroethane 
1,1-0i-cl-ethylene 
2-Butanone (MEK) 
Tetrachloroethylene 
Trichloroethylene 
Vinyl Chloride 

TCLP semi-volatiles 
Pyridine 
O-Cresol 
M-Cresol 
P-Cresol 
1,4-0ichlorobenzene 
2,4-0initrotoluene 
Hexpchlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Hexachlorobenzene 

Tank 1253 Excavation 
NW NE SE 

NO** 
NO 
NO 
NO 
NO 
NO 

<0.100 
1.13 

<0.10 
<1.0 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

NO 
NO 
NO 
NO 
NO 
NO 

<1.0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 

0.44 
NO 

0.184 
5.12 

<0.10 
<1.0 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

NO 
NO 
NO 
NO 
NO 
NO 

<1. 0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 

<0.100 
<0.100 

<0.10 
<1. 0 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

NO 
NO 
NO 
NO 
NO 
NO 

<1. 0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

SW 

NO 
NO 
NO 
NO 

1.9 
NO 

0.472 
2.10 

<0.10 
1.14 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

NO 
NO 
NO 
NO 
NO 
NO 

<1.0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

* Sample heated to 160 degrees Fahrenheit without ignition 
** NO • not detected or <0.10 PPM 



Tank 1254 Excavation 
NW NE SE SW 

)160 )160 )160 )160 

zene <1. 0 < 1. 0 <1. 0 <1. 0 
Toluene <1. 0 5.9 <1. 0 22.6 
:Ethylbenzene <1. 0 < 1. 0 <1.0 3 .. 5 
xylene <1.0 5.5 <1. 0 7.5 
i 

HC <5.0 682 <5.0 2607 
HC 17.0 490 47.1 128 

XS21at11~:ii 
Acetone <1. 0 <1. 0 <1.0 <1.0 
Acrylonitrile <1.0 <1.0 <1.0 <1.0 
Bromoform NO** NO NO NO 
Carbon Disulfide NO NO NO NO 
Carbon Tetrachloride NO NO NO NO 
Di-cl-di-f-methane NO NO NO NO 
Chlorobenzene NO NO NO NO 
Cl-di-br-methane NO NO NO NO 
Chloroethane NO NO NO NO 
2-Clethyvinyl Ether NO NO NO NO 
Chloroform NO NO NO NO 
Cyclohexanone NO NO NO NO 
Dichlorobenzenes NO NO NO NO 
Di-cl-br-methane NO NO NO NO 
1,1-0ichloroethane NO NO NO NO 
1,2-0ichloroethan~ NO NO NO NO 
1,1-0ichloroethylene • NO NO NO NO 
1,2-0ichloroethylene NO NO NO NO 
1,2-0ichloropropane NO NO NO NO 
1,3-0ichloropropane NO NO NO NO 
Ethyl Acetate NO NO NO NO 
Ethylbenzene NO NO NO NO 
Ethyl Ether NO NO NO NO 
2-Ethoxyethanol <1. 0 <1. 0 <1.0 <1. 0 
Hexane NO NO NO NO 
Isobutanol <5.0 <5.0 <5.0 <5.0 
Methyl Bromide NO NO NO NO 
Methyl Chloride NO NO NO NO 
2-Butanone (MEK) <1.0 <1.0 <1.0 <1. 0 
4-Methyl-2-Pentanone NO NO NO NO 
Methylene Chloride NO NO NO NO 
N-Butylalcohol <5.0 <5.0 <5.0 <5.0 
Tri-cl-tri-f-ethane NO NO NO NO 
1,1, 2, 2-Tet-cl-ethane NO NO NO NO 
Tetrachloroethylene NO NO NO NO 
Toluene NO 0.15 NO NO 
1,1,1-Tri-cl-ethane NO NO NO NO 
1,1,2-Tri-cl-ethane NO NO NO NO 



Trichloroethylene 
Tri-cl-f-methane 
xylene 
Vinyl Chloride 

I.CLP TPH 
Lo Boil HC 
Hi Boil HC 

ICLP Metals 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

ICLP Volatiles 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
1,2-0ichloroethane 
1,1-0i-cl-ethylene 
2-Butanone (MEK) 
Tetrachloroethylene 
Trichloroethylene 
Vinyl Chloride 

TCLP semi-volatiles 
Pyridine 
O-Cresol 
M-Cresol 
P-Cresol 
1,4-0ichlorobenzene 
2,4-0initrotoluene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Hexachlorobenzene 

Tank 1254 Excavation 
NW NE SE sw 

NO** 
NO 
NO 
NO 

<0.100 
<0.100 

<0.10 
<1.0 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

NO 
NO 
NO 
NO 
NO 
NO 

<1.0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 

0.68 
NO 

0.112 
0.840 

<0.10 
1.11 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

NO 
NO 
NO 
NO 
NO 
NO 

<1.0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 

<0.100 
<0.100 

<0.10 
1.00 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

NO 
NO 
NO 
NO 
NO 
NO 

<1.0 
NO 
NO 
NO 

NO 
NO 
NO 
NO. 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 

0.21 
NO 

0.713 
<0.100 

<0.10 
<1.0 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

NO 
NO 
NO 
NO 
NO 
NO 

<1. 0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

* Sample heated to 160 degrees Fahrenheit without ignition 
** NO • not detected or <0.10 PPM 

• 



Disposal of Materials 

All soil removed from tank excavations at the N-94 site were 
placed back in the excavation as directed by the Navy. 
Disposal manifests for the tanks 1253, 1254, and N-10 are 
included in Appendix F. Disposal manifests for the contents of 
frac tanks 60, 65, and R1 plus tanks 1253 and 1254 are 
included in Appendix G. 

Warranties and Limitations 

This report certifies that the storage tank was closed in 
accordance with federal and state regulations and Millington 
Naval Air Station's contract specifications. No certification 
is given that all environmental contaminants have been removed 
from the site because of the limitations of the type of 
representative sampling that was required and performed for 
this kind of work. 
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1.0 Introduction 

The purpose of this report is to provide documentation that 
the underground storage tank listed below at the Naval Air 
Station was properly removed and closed as required by the 
applicable Tennessee state regulations and the Navy's contract 
specifications. Permanent closure report forms are located in 
Appendix A. 

Navy Tank No.: 

Location: 
Description: 
Contents: 
Removal date: 

Tank 1255 

Adjacent to Building N-94 
25,000 gal. steel tank 
Water with petroleum sheen 
February 27, 1992 

Navy Tank No.: Tank 1256 

Location: 
Description: 
Contents: 
Removal date: 

Adjacent to Building N-94 
25,000 gal. steel tank 
Water with petroleum sheen 
March 3, 1992 

2.0 Description of Work Performed 

Before work began on the tanks, the fluid levels were measured 
and tank volumes were calculated. Tanks 1255 and 1256 were 
specified to contain 930 and· 1,070 gallons respectively. 
After measurement; the volUme of tank contents were determined 
to be 24,881 and 22,293 gallons respectively (Appendix B). 
Prior to excavation the tank contents were pumped into trucks 
and disposed of as a hazardous waste liquid. 

Excavation began to expose Tank 1255 first, then Tank 1256. 
After the tanks were completely exposed a 60 ton crane was 
hired but failed to extract the tanks. A larger crane was 
used to lift the tanks from the excavation. 

Tank gasses were purged using 1.5 lbs. of dry ice (carbon 
dioxide) for every 100 gallons of tank volume. The tank 
gasses were checked with a combustible gas indicator (CGI). 
When no combustible gasses were detected a hole was cut in the 
tank with non-explosive pneumatic nibblers and the tank was 
cleaned. Sludge was removed from the tank and. stored in drums 
using a Tornado drum vacuum and an aluminum squeegee. The 
tanks were then labeled and taken to Hutcherson Recycling for 
disposal. 
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Because of the nature of the N~94 site, the State of Tennessee 
gave permission for the Navy to backfill all excavations in 
the N-94 area with contaminated soil until further 
investigations could be made. The excavated soil was 
therefore stockpiled at the excavation site and was not field 
checked with the HNU photoionization detector (PID). 

Soil samples were taken from the excavations immediately after 
tank removal. The excavations were then backfilled using 
contaminated soil from the excavation, as directed by the 
Navy. 

3.0 Sampling 

Contaminated water from Tanks 1255, 1256, and 1257 were 
sampled first. The sample was a composite collected from the 
tanks using a stainless steel bomb sampler. Permission was 
granted for additional analysis so samples were collected from 
the oil and water phases from tanks 1255 and 1256. 

Each sample consisted of one liter of liquid collected in an 
amber glass bottle with a teflon lined lid, plus one liter 
collected in the same way but with a nitric acid preservative 
supplied with the bottle from the laboratory, plus two clear 
glass vials for volatile organic analysis. Samples were 
collected using sterile gloves which were disposed of between 
samples. Bottles were labeled in the field and a chain of 
custody form was submitted with each shipment. Samples were 
shipped in coolers and iced to 4 degrees Celsius. 

Because permission was given by the State to backfill the 
excavations with contaminated soil, the soil from the 
excavation was not sampled or field checked with the HNU 
photoionization detector (PID). 

Soil samples from the excavation pit were collected from the 
corners of each tank (8 samples). Samples were collected as 
grab samples from the excavator bucket and packed in clear 
glass jars w~th Teflon lined lids. The sample locations are 
identified on the following map. 
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..................... 0 
x = Sample locations. * Not To Scale 



• 

4.0 Analytical Results 

All samples were shipped to Specialized Assays Environmental 
in Nashville Tennessee, a Navy approved and certified 
laboratory. Samples were analyzed using approved EPA methods 
for soil and water. The initial solvent scan on the tank 
contents analyzed for total lead, PCBs, BTU, flashpoint, 
volatile and semi-volatile organic compounds, and reactive 
compounds. 

Additional analyses on -the oil and water- phases in the tanks 
included flashpoint, volatile organic compounds, total lead, 
and BTU for the oil phase. TCLP analysis run on the samples 
included metals, volatiles, semi-volatiles. 

Final in-situ materials were analyzed for flashpoint, BTEX, 
-TPH, volatile organic compounds, and TCLP analysis for metals, 
volatiles, and semi-volatiles .. The results of the analysis 
are summarized in the following tables. Laboratory reports 
are included in Appendices C, 0, and E respectively. 
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Tank Contents - Oil Layer/Composite 1255-1256-1257 

Analysis (PPM) 
Lead 
PCB's 
BTU's 
Flash Point 

Reactivity Test 
Reactive Cyanide 
Reactive Sulfide 

Volatiles 
Acetone 
Acylonitrile 
Bromoform 
Carbon DiSUlfide 
Carbon Tetrachloride 
Di-cl-di-f-methane 
Chlorobenzene 
Cl-di-br-methane 
Chloroethane 
2-Clethyvinyl Ether 
Chloroform 
Cyclohexanone 
Dichlorobenzene 
Di-cl-br-methane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloroethylene 
1,2-Dichloropropane 
1,3-Dichloropropane 
Ethyl Acetate 
Ethylbenzene 
Ethyl Ether 
2-Ethoxyethanol 
Hexane 
Isobutanol 
Methyl Bromide 
Methyl Chloride 
2-Butanone (MEK) 
4-Methyl-2-Pentanone 
Methylene Chloride 
N-Butylalcohol 
Tri-cl-tri-f-ethane 
1,1,2,2-Tet-cl-ethane 
Tetrachloroethylene 
Toluene 
1,1,1-Tri-cl-ethane 
1,1,2-Tri-cl-ethane 
Trichloroethylene 

342 
<2.0 

19000 
<70 0 F 

<2.0 
<2.0 

<1.0 
<1. 0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
1100 
<1. 0 
<1.0 
<1. 0 

<50.0 
<1.0 
<1.0 
<1.0 
3400 
<1.0 
<100 
<1.0 
<1.0 
<1.0 
5500 
<1.0 
<1.0 
<1.0 
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Analysis (PPM) 

Tri-cl-f-methane 
Xylene 
Vinyl Chloride 

Acid Organics 
2-Chlorophenol 
2,4 Dichlorophenol 
2,4 Dimethylphenol 
2,4 Dinitrophenol 
2-Nitrophenol 
4-Nitrophenol 
P-chloro-m-cresol 
Pentachlorophenol 
Phenol 
2,4,6-Tri cl phenol 

Base Neutrals 
Acenapthene 
Acenapthtylene 
Anthracene 
Benzidine 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Bis-2-cl-ethox-metha 
Bis(2-cl-ethyl)ether 
Bis(2-cl-isopro)ether 
Bis(2-eth-hex)phthal 
4-Br-phen-phen-ether 
Butyl-benz-pthalate 
2-Chloronapthalene 
4-Cl-phen-phen-ether 
Chrysene 
Dibenz(a,h)anthracen 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3-Dichlorobenzidine 
Diethyl Phthalate 
Dimethyl Phthalate 
Benzo(e)pyrene 
D1-n~butyl Phthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
1,2-Diphen-hydrazine 
Fluoranthene 
Fluorene 

<1.0 
11000 

<1.0 

<500 
<500 
<500 
<500 

'< 500 
<500 
<500 
<500 
<500 
<500 

<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 

, < 500 
<500 
<500 
<500 
<500 
<500 
<500 
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Analysis (PPM) 

Hexachlorobenzene 
Hexachlorobutadiene 
Hexclcyclopentadiene 
Hexachloroethane 
Indeno (1,2,3-cd)pyr 
Isophorone 
Naphthalene 
Nitrobenzene 
N-nit-deimethylamine 
N-nit-dinpropylamine 
N-nit-diphenylamine 
Phenanthrene 
1, 2, 4-Trichlorobenz 

-<500 
<500 
<500 
<500 
<500 
<500 

760 
<500 
<500 
<500 
<500 
<500 
<500 
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Tank Contents - Oil Phase 

Analysis (PPM) 
Flash Point 

volatiles 
Acetone 
Acylonitrile 
Bromoform 
Carbon Disulfide 
Carbon Tetrachloride 
Di-cl-di-f-methane 
Chlorobenzene 
Cl-di-br-methane 
Chloroethane 
2-Clethyvinyl Ether 
Chloroform 
Cyclohexanone 
Dichlorobenzene 
Di-cl-br-methane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloroethylene 
1,2-Dichloropropane 
1,3-Dichloropropane 
Ethyl Acetate 
Ethylbenzene 
Ethyl Ether 
2-Ethoxyethanol 
Hexane 
Isobutanol 
Methyl Bromide 
Methyl Chloride 
2-Butanone (MEK) 
4-Methyl-2-Pentanone 
Methylene Chloride 
N-Butylalcohol 
Tri-cl-tri-f-ethane 
1,1,2,2-Tet-cl-ethane 
Tetrachloroethylene 
Toluene 
1,1,1-Tri-cl-ethane 
1, 1, 2-Tri-cl-ethane 
Trichloroethylene 
Tri-cl-f-methane 
Xylene 
Vinyl Chloride 
BTU's /lb 
Lead 

Tank 1255 
Room Temp 

<1.0 
<1.0 
<1.0 
<1.'0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<5.0 
<1.0 
<1.0 
<1.0 
<1. 0 
<1.0 
8.8 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

13 
<1.0 

19,830 
43 

* ND • not detected or <0.10 PPM 
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Tank 1256 
Room Temp 

<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 

<10 
<100 
<100 
<100 
<100 
<100 

<10 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 

11000 
<100 

19,340 
44 



Tank Contents - Water Phase 

Analysis (PPM) Tang 1255 %ank 1256 

Flash Point Room Temperature 1000 F 

Volatiles 
Acetone 
Acylonitrile 
Bromoform 
Carbon Disulfide 
Carbon Tetrachloride 
Di-cl-di-f-methane 
Chlorobenzene 
Cl-di-br-methane 
Chloroethane 
2-Clethyvinyl Ether 
Chloroform 
Cyclohexanone 
Dichlorobenzene 
Di-cl-br-methane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloroethylene 
1,2-Dichloropropane 
1,3-Dichloropropane 
Ethyl Acetate 
Ethylbenzene 
Ethyl Ether 
2-Ethoxyethanol 
Hexane 
Isobutanol~ 
Methyl Bromide 
Methyl Chloride 
2-Butanone (MEK) 
4-Methyl-2-Pentanone 
Methylene Chloride 
N-Butylalcohol 
Tri-cl-tri-f-ethane 
1,1,2,2-Tet-cl-ethane 
Tetrachloroethylene 
Toluene 
1,1,1-Tri-cl-ethane 
1,1,2-Tri-cl-ethane 
Trichloroethylene 
Tri-cl-f-methane 
Xylene 
Vinyl Chloride 
Lead 

<1.0 
<1.0 
<1.0 
(1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1. 0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
1.6 

<1.0 
<1.0 
<1. 0 
<5.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<5.0 
<1.0 
<1.0 
<1. 0 

11 
<1.0 
<1.0 
<1. 0 
<1.0 

23 
<1.0 
0.28 

* ND • not detected or <0.10 PPM 

10 

<1.0 
<1.0 
<1.0 
<1.0 
< 1'.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
2.1 

<1. 0 
<1.0 
<1.0 
<5.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<5.0 
<1.0 
<1.0 
<1.0 
9~9 

<1.0 
<1.0 
<1.0 
<1.0 

27 
<1.0 
0.09 



Analysis (PPM) 

Volatiles 
Acetone 
Acrylonitrile 
Bromoform 
Carbon Disulfide 
Carbon Tetrachloride 
Di-cl-di-f-methane 
Chlorobenzene 
Chlorodibrmethane 
Chloroethane 
2-Clethyvinyl Ether 
Chloroform 
Cyclohexanone 
Dichlorobenzene 
Di-cl-br-methane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloroethylene 
1,2-Dichloropropane 
1,3-Dichloropropane 
Ethyl Acetate 
Ethylbenzene 
Ethyl Ether 
2-Ethoxyethanol 
Hexane 
Isobutanol 
Methyl Bromide 
M~thyl Chloride 
2-Butanone (MEK) 
4-Methyl-2-Pentanone 
Methylene Chloride 
N-Butylalcohol 
Tri-cl-tri-f-ethane 
1,1,2,2-Tet-cl-ethane 
Tetrachloroethylene 
Toluene 
1,1,1-Tri-cl-ethane 
1,1,2-Tri-cl-ethane 
Trichloroethylene 
Tri-cl-f-methane 
Xylene 
Vinyl Chloride 

Tank Contents 

Tank 1255 

ND* 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

5.0 
ND 

<1.0 
ND 

<5.0 
ND 
ND 

<1.0 
ND 
ND 

<5.0 
ND 
ND 
ND 
12 
ND 
ND 
ND 
ND 
63 
ND 

7 

Tank 1256 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<1. 0 
ND 

<5.0 
ND 
ND 

<1.0 
ND 
ND 

<5.0 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 



TCLP Metals 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

TCLP Volatiles 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
1,2-0ichloroethane 
1,1-0i-cl-ethylene 
2-Butanone (MEK) 
Tetrachloroethylene 
Trichloroethylene 
Vinyl Chloride 

TCLP semi-volatiles 
Pyridine 
O-Cresol 
M-Cresol 
P-Cresol 
1,4-0ichlorobenzene 
2,4-0initrotoluene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
2,4,5-Trichlorophenol 
2,4,~-Trichlorophenol 
Hexachlorobenzene 

Tank 1255 
ND 

<1.0 
NO 

<0.5 
0.92 

<0.01 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 

<1.0 
NO 
NO 
NO 

<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 

* NO • not detected or <0.10 PPM 

8 

Tank 1256 
NO 

<1.0 
NO 

<0.50 
<0.50 
<0.01 

NO 
NO 

0.44 
NO 
NO 
NO 
NO 
NO 

<1.0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 



final In situ Soils Samples 

Analysis (PPM) 

BTEX Soil 
Benzene 
Toluene 
Ethylbenzene 
Xylene 

l:EH 
Lo Boil HC 
Hi Boil HC 

volatiles 
Acetone 
Acrylonitrile 
Bromoform 
Carbon Disulfide 
Carbon Tetrachloride 
Di-cl-di-f-methane 
Chlorobenzene 
Cl-di-br-methane 
Chloroethane 
2-Clethyvinyl Ether 
Chloroform 
Cyclohexanone 
Dichlorobenzene 
Di-cl-br-methane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloroethylene 
1,2-Dichloropropane 
1,3-Dichloropropane 
Ethyl Acetate 
Ethylbenzene 
Ethyl Ether 
2-Ethoxyethanol 
Hexane 
Isobutanol 
Methyl Bromide 
Methyl Chloride 
2-Butanone (MEK) 
4-Methyl-2-Pentanone 
Methylene Chloride 
N-Butylalcohol 
Tri-cl-tri-f-ethane 
1, 1, 2,2-Tet-cl-ethane 
Tetrachloroethylene 
TolUene 

Tank 1255 Excavation 
NW NE SE 

<1 
<1 
<1 

.< 1 

<5.0 
19.7 

<0.10 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

NO 
<0.01 
<5.0 
<0.01 
<0.01 

NO 
<0.01 
<0.01 

<5.0 
<0.01 
<0.01 
<0.01 
<0.01 

14 

<1 
<1 
<1 
<1 

<5.0 
230 

<0.10 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

NO 
<0.01 
<5.0 
<0.01 
<0.01 
0.20 
0.12 

<0.01 
<5.0 

<0.01 
<0.01 

<0.01 
<0.01 

<1 
<1 
<1 
<1 

<5.0 
<5.0 

<0.11 
<0.01 

.<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.0.1 
<0.01 

NO 
<0.01 
<5.0 
<0.01 
<0.01 
0.22 

<0.01 
<0.01 

<5.0 
<0.01 
<0.01 

<0.01 
<0.01 

SW 

<1 
<1 
<1 
<1 

<5.0 
<5.0 

<0.10 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

NO 
<0.01 

<5.0 
<0.01 
<0.01 
0.22 

<0.01 
<0.01 

<5.0 
<0.01 
<0.01 

<0.01 
<0.01 



Analysis (PPM) 

1,1,1-Tri-cl-ethane 
1,1,2-Tri-cl-ethane 
Trichloroethylene 
Tri-cl-f-methane 
Xylene 
Vinyl Chloride 

TCLP Metals 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

TCLP Volatiles 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
1,2-0ichloroethane 
1,1-0i-cl-ethylene 
2-Butanone (MEK) 
Tetrachloroethylene 
Trichloroethylene 
Vinyl Chloride 

TCLP semi-volatiles 
Pyridine 
O-Cresol 
M-"Cresol 
P-Cresol 
1,4-Oichlorobenzene 
2,4-Oinitrotoluene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Hexachlorobenzene 

Tank 1255 Excavation 
NW NE SE 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

NO 
1.36 

NO 
<0.50 
<0.50 
<0.01 

NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 

<1.0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

NO 
1.14 

NO 
<0.50 
<0.50 
<0.01 

NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 

<1.0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

NO 
1.07 

NO 
<0.50 
<0.50 
<0.01 

NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
<1. 0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

* NO • not detected or <0.10 PPM 
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SW 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

NO 
<1.0 

NO 
<0.50 
<0.50 
<0.01 

NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
<1. 0 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 



Tank 1256 Excavation 
Analysis (PPM) NW - NE SE SW 

aI~X S21l 
Benzene <1 <1 <1 <1 
Toluene <1 <1 <1 <1 
Ethylbenzene <1 <1 <1 <1 
Xylene <1 <1 <1 <1 

I.f.H 
Lo Boil HC 2500 <5.0 <5.0 285 
Hi Boil HC <5.0 <5.0 <5.0 <5.0 

~2latil~:a 
Acetone <1.3 <1. 3 <1.3 <1.3 
Acrylonitrile <0.63 <0.63 <0.63 <0.63 
Bromoform <0.63 <0.63 <0.63 <0.63 
Carbon Disulfide <0.63 <0.63 <0.63 <0.63 
Carbon Tetrachloride <0.63 <0.63 <0.63 <0.63 
Di-cl-di-f-methane <0.63 <0.63 <0.63 <0.63 
Chlorobenzene <0.63 <0.63 <0.63 <0.63 
Cl-di-br-methane <0.63 <0.63 <0.63 <0.63 
Chloroethane <0.63 <0.63 <0.63 <0.63 
2-Clethyvinyl Ether <0.63 <0.63 <0.63 <0.63 
Chloroform <0.63 <0.63 <0.63 <0.63 
Cyclohexanone <0.63 <0.63 <0.63 <0.63 
Dichlorobenzene <0.63 <0.63 <0.63 <0.63 
Di-cl-br-methane <0.63 <0.63 <0.63 <0.63 
1,1-Dichloroethane <0.63 <0.63 <0.63 <0.63 
1,2-Dichloroethane <0.63 <0.63 <0.63 <0.63 
1,1-Dichloroethylene <0.63 <0.63 <0.63 <0.63 
1,2-Dichloroethylene <0.63 <0.63 <0.63 <0.63 
1,2-Dichloropropane <0.63 <0.63 <0.63 <0.63 
1,3-Dichloropropane <0.63 <0.63 <0.63 <0.63 
Ethyl Acetate <0.63 <0.63 <0.63 <0.63 
Ethylbenzene <0.63 <0.63 <0.63 <0.63 
Ethyl Ether <0.63 <0.63 <0.63 <0.63 
2-Ethoxyethanol <1.3 <1.3 <1.3 <1.3 
Hexane <0.63 <0.63 <0."63 <0.63 
Isobutanol <5.0 <5.0 <5.0 <5.0 
Methyl Bromide <0.63 <0.63 <0.63 <0.63 
Methyl Chloride <0.63 <0.63 <0.63 <0.63 
2-Butanone (MEK) <1.3 <1.3 <1.3 <3.6 
4-Methyl-2-Pentanone 3.1 8.8 <0.63 <0.63 
Methylene Chloride <0.63 <0.63 <0.63 <0.63 
N-Butylalcohol <5.0 <5.0 <5.0 <5.0 
Tri-cl-tri-f-ethane <0.63 <0.63 <0.63 <0.63 
1,1,2,2-Tet-cl-ethane <0.63 <0.63 <0.63 <0.63 
Tetrachloroethylene <0.63 <0.63 <0.63 <0.63 
Toluene <0.63 <0.63 <0.63 <0.63 
1,1,1-Tri-cl-ethane <0.63 <0.63 <0.63 <0.63 
1,1,2-Tri-cl-ethane <0.63 <0.63 <0.63 <0.63 

16 



Tank 1256 Excavation 
Analysis (PPM) NW NE SE SW 

Trichloroethylene <0.63 <0.63 <0.63 <0.63 
Tri-cl-f-methane <0.63 <0.63 <0.63 <0.63 
Xylene <0.63 <0.63 <0.63 <0.63 
Vinyl Chloride <0.63 <0.63 <0.63 <0.63 

ICLe H~tg,l§ 
Arsenic NO* NO NO NO 
Barium 1. 46 1. 57 1. 47 1.45 
cadmium NO NO NO NO 
Chromium <0.50 <0.50 <0.50 <0.50 
Lead <0.50 <0.50 <0.50 <0.50 
Mercury <0.01 <0.01 <0.01 <0.01 
Selenium NO NO NO NO 
Silver NO NO NO NO 

ICLe :llQlg,til~§ 
Benzene NO NO NO NO 
Carbon Tetrachloride NO NO NO NO 
Chlorobenzene NO NO NO NO 
Chloroform NO NO NO NO 
1,2-0ichloroethane NO NO NO NO 
1,1-0i-cl-ethylene NO NO NO NO 
2-Butanone (MER) <1.0 <1.0 <1.0 <1.0 
Tetrachloroethylene NO NO NO NO 
Trichloroethylene NO NO NO NO 
Vinyl Chloride NO NO NO NO 

ICLe §~mi-vQlg,t11~§ 
Pyridine NO NO NO NO 
O-Cresol NO NO NO NO 
M-Cresol NO NO NO NO 
P-Cresol NO NO NO NO 
1,4-0ichlorobenzene NO NO NO NO 
2,4-0initrotoluene NO NO NO NO 
Hexachlorobutadiene NO . NO NO NO 
Hexachloroethane NO NO NO NO 
Nitr.obenzene NO NO NO NO 
Pentachlorophenol NO NO NO NO 
2,4,5-Trichlorophenol NO NO NO NO 
2,4,6-Trichlorophenol NO NO NO NO 
Hexachlorobenzene NO NO NO NO 

* NO • not detected or <0.10 PPM 

17 



5.0 Disposal of Materials 

All soil removed from tank excavations at the N-94 site were 
placed back in the excavation as directed by the Navy. 
Certifications and disposal manifests for the Tanks 1255, and 
1256 are included in Appendix F. Certifications and disposal 
manifests for the tank contents are included in Appendix G. 

6.0 Warranties and Limitations 

This report certifies that the storage tanks were closed in 
accordance with federal and state regulations and Millington 
Naval Air Station's contract specifications. No certification 
is given that all environmental contaminants have been removed 
from the site because of the limi tations of the type of 
representative sampling that was required and performed for 
this kind of work. 

18 



DIVISION OF UNDERGROUND STORAGE TANKS 
PERMANENT CLOSURE REPORT FORM 

Directions: P1ease address the ~0110wing questions in 
detai1. Attach extra sheets it necessary. This torm must be 
comp1eted and submitted with the.laboratory report torms. 

~, Faci1ity XDt: Tank fJ12S5 (Unregistered) 

2. Faci1ity Name: Millington Naval Air Station, Building N-94 

3._ Did. you noti~y this Div.ison one working 
taking the soil samples for the closure? Yes 

4. Was the tank atmosphere and the work 
tested with a combustib1e gas indicator in 
Append.ix 5 Part (3) of the UST regu1~tions? 

day prior to 
NO XX 

zone reqular1y 
accordance with 
Yes ~ No 

5. Describe hoW' the tankCs) 'Was purged: Purged with 1.5 lbs 'of 

dry' ice (carbon dioxide) for ev'ery 100 gallons of tank volume. 

6, Describe how a11 1.iquids and sludges were removed ~rom 
the tankes): liouids Eumtled with a pneumatic diaphram pump, sludge 

removed, with a Tornado drum vac and aluminum squeegee. 

7. Describe how 81» 1iquids and s1udges were stored and 
disposed ot:: 

Liquid was taken by Laidlaw Environmental 'for disposal. Sludge 

stored in 17H DOT drums and will be disposed of with sludge from 
all N-94 tanks. 

B. I~ the tank(s) was re~oved, was it ,1abeled in accordance 
with Appendix 5 Part (4)(t) of the UST re~ations? 
Yes ~ No ____ 

9. HoW' and where was the tank(s) disposed of? taken bv 

Industrial Crane to Hutcherson Metals, Inc. for recycling. 

10. Was bedrock encountered during tank abandonment/closure? 
Yes Nq _XX~, ___ _ 

11. Was water encountered in the, tank pit during the tank 
abandonment activities? Yes XX No __ _ 



I , 
i 
I 

. '. 

L 

12- r~ yes, was wa~er sampled? 
please attach the results. 

Yes 

-

NoE- If yes, 

1J. Was obviously contaminated soi~ encountered during the 
tank abandonment (i.e. discolored soil, soil with a 
hydrocarbon odor, etc.)? Yes XX No 

14. Old you excavate more than ~o feet from any edge of the 
tank(s)? Yes No XX 

~S. If yes, Who·did you notify v~th this Division? 
N/A . 

~6. When did. you :JI:lake the notification? _.:;;.N.:,.;/ A~ _______ _ 

'." 1. 7 • HoW much soil was removed 'during the tank abandonment 
procedure (cub~c yards)? __ ~6~O~O~C~Y ____________________________ _ 

lS. What was done with this soil 8fter it was removed from 
the tank excavation? (Any so~ removed ~rom a tank pit 
excavation will be considered contaminated unti~ p~o~en 
otherwise through laboratory ana~yses. >' All soil was ,sto~ltpil.ec1 

at the s~t~ and returned' to the excavation (see closure report) . 

15. Were -all sampl.es· cooled to-a proper temperature when 
received by th.e lab? Yes XX No 

20. Were al~ sampies stored in proper samp~ing containers~ 
. 'Yes xx No 

21. Were the sampling containers properly prepared prior to 
the samples being taken? Yes XX NO 

All resul.ts from the analyses of -all samp~es must be 
SUbmitted with this report. Attach the original or carbon 
copies of the laboratory report forms, photostatic copies 
will not be accepted. The facility's name and IQI must be 
provided to the laboratory and print~d on each she~t. 

:r certify that I have examined and am . f"aJirlliar 'With the 
information in this and a11 attached documents, and that 
based on· lilY inquiry of tliose individuals immediately 
rQsponsib~e ~or obtaininq the information, X be~ieve that the 
submitted information is truer accurate, and complete. 

Name and O~ficial Title of 
Ovne:r or Owner's Authorized 
Representative (Print) 

Signature: 

close/disk2 



.: 

DIVISION OF UNDERGROUND STORAGE TANKS 
PERMANENT CLOSURE REPORT FORM 

Directions: P1ease address the ~ol10wing questLons Ln 
detai1. Attach extra sheets if necessary. This form ~ust be 
comp1eted and submitted with the ,laboratory report forms. 

1. Faci1ity Iot: Ta~k #1256 (Unregistered) 

2. Faci1ity Name: Millington Naval Air Station, Building N-94 

3. Did you noti~y this Divison one working day prior to 
taking the soil samples for the closure? Yes NO XX 

4. Was the tank atmosphere and the work 
tested with a combustib1e gas indicator in 
Appendix 5 Part (3) o~ the UST regu1~tions? 

zone reqular1y 
accordance with 
Yes XX No 

5. Describe how the tankCs) was purged: Purged with 1. 5 lbs 'of 

dry' ice (carbon dioxide) for ev'ery 100 gallons of tank volume. 

6. Describe how a11 liquids and sludges were removed ~rom 
the tank(s): liQuids pumped with a pneumatic diaphram pump, sludge 

removed with a Tornado drum vac and aluminum squeegee. 

7. Describe how al1 liquids and s1udges were stored' and 
disposed of: 

B. 
with 
Yes 

Liquid was t~ken by Laidlaw Environmental 'for disposal. Sludge 

stored in 17H DOT drums and will be disposed of with s~u~ge from 
all N-94 tanks. . 
I~ the tank(s) was removed, was it .1abeled in' accordance 
Appendix 5 Part: (4)(~j of the OST requ1ations? 
xx No 

9. How and where was the tank(s) disposed of? taken bv 

Industrial Crane to Hutcherson Metals, Inc. for recycling. 

10. Was bedrock encountered during tank abandonment/c10sure? 
Yes NQ _XX",:", __ 

11. Was 'Water encountered in the. tank pit during the tank 
abandonment activities? Yes XX No 



'. 

12. 'If yes, 'WAS ",a=t.er sampled? 
please attach the results. 

Yes No XX If yes, 

1J. Was obviously contaminated soi~ encountered during the 
tank abandonment (i.e. discolored soil, soil with a 
hydrocarbon odor, etc.)? Yes XX No __ _ 

14. Did you excavate more than 10 ~eet ~ro~ any edge of the 
tank(s)? Yes No XX 

15. 'If yes, who 'did you notify 'W~th this Division? 
NtA 

16.' When did you :JI:I.al<:e the notification? _.;.;.N.o,.;/ A_.. _______ _ 

17. How much soil vas removed 'during the tank abandonment 
procedure (cubic yards)? _--=6:..:0:..:0:....;:C~y ______________ _ 

18. What ",as done with this soil a£ter it was removed from 
the tank excavation? (Any so~ ~emoved from a tank pit 
excavation vill be considered contaminated until pro~en 
otherwise 'through laboratory analyses. >' All soil was sto~kpiled 

at the s~t~ and returned' to the excavation (see closure report) . 

19. Were '2111 samples' cooled to·a proper temperature when 
received lJy th,e lab? Yes XX No 

20. Were all sampies stored in proper sampling containers, 
'Yes xx No 

21. Were the sampling containers properly prepared prior to 
the samples being taken? Yes XX No 

All results from the analyses or 'all samples must be 
SUbmitted with this report. Attach the original or carbon 
copies of the laboratory report forms, photostatic copies 
will' not be accepted. The facility's name and IQ' must be 
provided to the laboratory and print~d on each sheet. 

Z certify that l: have examined and am . fa:zidliar 'With the 
information in this and 2111 attached documents r and that 
based en . lDY inquiry of those individuals immediately 
responsib~e for obtaining the inrormation, Z be1ieve that the 
submitted information is truer accurate, and complete. 

Name and Official Title of 
O\olner o~ Owner I s Authorized 
Representative (Print) 

sig-nature: 

close/disk2 



UNDERGROUND STORAGE TANKS REMOVAL, NAS MEHPHIS, SUBMITTALS LOGS ( ) 

TANK I' 
£:f,Q LL o,.J ::, o p.) - oS I 7f£:" ACTUAL. 

5PcC'D - ~~L(!.UUlT€i) Pt.-(r1PC'O 

1 TANK 302 "'-J:::::x1. .JC..-I:J I ::: ~ t'i 'f' (',-,q. c... 1 

2 TANK 1250 I /'" (") (.,..;:)L "C77Q ~L- 2 

3 TJ.l..NK 12.51 1::J . ...,O~~·l ~ "ir'FJ I 6-A l 3 

~ TJ.l..NK "'1' .;:j, J) Of) i.J:J , ~4' 'R'~~ -,'fA L ~ 

5 'l'~lIJK ,.,1:\":\ '1'::;,0 t'TIH_ 14 907 670L 5 

6 'l'AlIJK ,.,C:;d 100 t...t\f. '72,.'1 C:ri:lc... 6 

7 'l'lHJJ( 1., c:; c:; q .~(") -, -d), f. '~~' 15""'81 (rA '- 7 

8 1IT'l\hlK ,.,c:t:: l07D lorll L _"l.':I'.::J"'13 CN:I L 8 

9 TANK. 1257 .Q.::>'5<J (~L ~2. .,.c:; (-rc Co- 9 

10 TANK 1258 ..:J' :=:3l'1c:' J_'r/:J L. ~?7"::; 6-i:l.L 10 

11 "'-A.NK 1 -670~ ~2. &11:1'- 11 

12 l'1'A.NK 2 '5'6'~ r..&. .5",-;1, ~L- 12 

13 TANK 3 ~-kJ -~';;iL -;"1_1 I"H:J t 13 

1~ ITA.NK 4 -!5 tN) /",ql .52..'5 Or,.(.... 14 

15 1'l'l!.lIJK Ci _<:~n /rl)(" - PL1.J.(.I~:-() • 15 

16 TANK 6 _":;',,0 /nlc... _<"l>"2.. ~, 16 

17 ITJ.l..NK 303 17 

18 1'l'l!.NK 1'41 18 
19 TANK 7 19 

20 TANK S 75N 20 
21 ITA.NK ~-7C;W 21 
22 l'l'ANK "44 "- 22 
23 TANK 1245 23 
24 '1'A.NK 1246 24 
25 l'1'A.NK ,C;6C; 25 
26 TANK 1566 26 
27 T1-.NK 1618 27 
28 TANK S-8 28 
29 l'1'A.NK 553 29 

t--
3O TANK S-50 30 
31 TAL'lK S-54 31 
32 TANK S-56 32. 
33 I'T'~NK , r::,Q4 33 
34 I'T'~NK 1,nCil\l ?..:~ C4 h,);)" 34 
35 TANK 12055 IdcO ~I S~ 35 
36 1'T'.r..NK N-'-O flO Q.S3 36 
37 TANK N-IOO 37 
3a 38 
39 39 
~o 40 
~1 ~1 

~2 42 
~3 43 
~~ <44 
~5 <45 
~6 <4& 
~7 47 
048 48 
~9 49 
SO 50 
51 51 
52 52 

: . 
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1.0 Introduction 

The purpose of this report is to provide documentation that 
the underground storage tank listed below at the Naval Air 
Station was properly removed and closed as required by the 
applicable Tennessee state regulations and the Navy's contract 
specifications. Permanent closure report forms are located in 
Appendix A. 

Navy Tank No.: Tank 1257 

Location: 
Description: 
Contents: 
Removal date: 

Adjacent to Building N-94 
25,000 gal. steel tank 
Water with petroleum sheen 
March 6, 1992 

Navy Tank No.: Tank 1258 

Location: 
Description: 
Contents: 
Removal date: 

Adjacent to Building N-94 
25,000 gal. steel tank 
Water with petroleum sheen 
March 6, 1992 

2.0 Description of Work Performed 

Before work began on the tanks, the fluid levels were measured 
and tank volumes were calCUlated. Tanks 1257 and 1258 were 
specified to contain 2,2..50 and 2,306 gallons respectively. 
After measurement, the volume of tank contents were determined 
to be 5,275 gallons for each tank (Appendix B). 

Prior to excavation, rainwater that had collected in the tank 
vaults and the tanks contents were pumped into trucks and 
disposed of as a hazardous waste liquid. 

Excavation began to expose Tank 1257 first, then Tank 1258. 
After the tanks were completely exposed a crane was used to 
lift the tanks from the excavation. 

Tank gasses were purged using 1.5 1bs. of dry ice (carbon 
dioxide) for every 100 gallons of tank volume. The tank 
gasses were checked with a combustible gas indicator (CGI). 
When no combustible gasses were detected a hole. was cut in the 
tank with non-explosive pneumatic nibblers and the tank was 
cleaned. Sludge was removed from the tank and stored in drums 
using a Tornado drum vacuum and an aluminum squeegee. The 
tanks were then labeled and taken to Hutcherson Recycling for 
disposal. 
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of the nature of the N-~4 site, the State of Tennessee 
permission for the Navy to backfill all excavations in 

area with contaminated soil until further 
igations could be made. The excavated soil was 
ore stockpiled at the excavation site and was not field 

with the HNU photoionization detector (PIO). 

samples were taken from the excavations immediately after 
removal. The excavations were then backfilled using 

nated soil from the excavation, as directed by the 

water from Tank 1257 was sampled first. The 
1e was a composite combined with samples from Tanks 1255 
1256. The sample was collected using a stainless steel 
sampler. Permission was granted for additional analysis 

so a sample of contaminated water was taken from Tank 1257. 
A composite and the oil and water phases of the contents of 
Tank 1258 were also sampled for additional analysis. 

'Each sample consisted of one liter of liquid collected in an 
amber glass bottle with a teflon lined lid, plus one liter 
collected in the same way but with a nitric acid preservative 
supplied with the bottle from the laboratory, plus two clear 
glass vials for volatile organic analysis. Samples were 
collected using sterile gloves which were disposed of between 
samples. Bottles were labeled in the field and a chain of 
custody form was, submitted wi th each shipment. Samples were 
shipped in coolers and iced to 4 degrees Celsius. 

Because permission was given by the State to backfill the 
excavations with contaminated soil, the soil from the 
excavation was not sampled or field checked with the HNU 
photoionization detector (PIO). 

Soil samples from the excavation pit were collected the 
corners of each tank (8 samples). Samples were collected as 
grab samples from the excavator bucket and packed in clear 
glass jars with Teflon lined lids. The sample locations are 
identified on the following map. 
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ica1 Results 

to Specialized Assays Environmental 
Nashville Tennessee, a Navy approved and certified 

_~~T·-tory. Samples were analyzed using approved EPA methods 
and water. The initial solvent scan on the tank 

ents analyzed for total lead, PCBs, BTU, f1ashpoint, 
tile and semi-volatile organic compounds, and reactive 

s. 

tiona1 analyses on the oil and water phases in the tanks 
f1ashpoint, volatile organic compounds, total lead, 

BTU for the oil phase. TCLP analysis run on the samples 
1uded metals, volatiles, semi-volatiles. 

1 in-situ materials were analyzed for f1ashpoint, BTEX, 
, volatile organic compounds, and TCLP analysis for metals, 

1ati1es, and semi-volatiles. The results of the analysis 
summarized in the following tables. Laboratory reports 
included in Appendices C, 0, and E respectively. 
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Tank Contents 1257-1258 

Analysis (PPM) 
TCLP Metal:s 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

TCLP volatile:s 
Benzene 
Carbon Tetrachloride 
ChI oro benzene 
Chloroform 
1,2-Dichloroethane 
1,1-Di-cl-ethylene 
2-Butanone (MEK) 
Tetrachloroethylene 
Trichloroethylene 
Vinyl Chloride 

TCLP :semi-volatiles 
Pyridine 
O-Cre:sol 
M-Cresol 
P-Cresol 
1,4-Dichlorobenzene 
2,4-Dinitrotoluene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Hexachlorobenzene 

volatiles 
Acetone 
Acrylonitrile 
Bromoform 
Carbon Di:sulfide 
Carbon Tetrachloride 
Di-cl-di-f-methane 
Chlorobenzene 
Cl-di-br-methane 
Chloroethane 
2-Clethyvinyl Ether 
Chloroform 

1257 

<0.10 
<1.0 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

<1.0 
<0.10 
<0.10 
<0.10 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
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1258 

<0.10 
<1.0 

<0.10 
<0.50 
<0.50 

<0.010 
<0.10 
<0.10 

0.90 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

<1.0 
<0.10 
<0.10 
<0.10 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 



Anal:l1ii11ii (PPM) lZ::iZ lZ::ia 
Cyclohexanone <0.10 <0.10 
Dichlorobenzenes <0.10 <0.10 
Di-cl-br-methane <0.10 <0.10 
1,1-Dichloroethane <0.10 <0.10 
1,2-Dichloroethane <0.10 <0.10 
1,1-Dichloroethylene <0.10 <0.10 
1,2-Dichloroethylene <0.10 <0.10 
1,2-Dichloropropane <0 .. 10 <0.10 
1,3-Dichloropropane <0.10 <0.10 
Ethyl Acetate <0.10 <0.10 
Ethylbenzene <0.10 0.67 
Ethyl Ether <0.10 <0.10 
2-Ethoxyethanol <1.0 <1.0 
Hexane <0.10 <0.10 
Isobutanol <5.0 <5.0 
Methyl Bromide <0.10 <0.10 
Methyl Chloride <0.10 <0.10 
2-Butanone (MEK) <1.0 <1.0 
4-Methyl-2-Pentanone <0.10 <0.10 
Methylene Chloride <0.10 <0.10 
N-Butylalcohol <5.0 <5.0 
Tri-cl-tri-f-ethane <0.10 <0.10 
1,1, 2, 2-Tet-cl-ethane <0.10 <0.10 

-u. Tetrachloroethylene <0.10 <0.10 
.~.: ... ' 

Toluene 0.87 9.5 
".~ , 1,1,1-Tri-cl-ethane <0.10 <0.10 
':0 1,1,2-Tri-cl-ethane <0.10 <0.10 . 
-- Trichloroethylene <0.10 <0.10 

Tri-cl-f-methane <0.10 <0.10 
Xylene 2.4 3.6 
Vinyl Chloride <0.10 <0.10 
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Tank Contents - Oil LayerlCQrnposite 1255-1256-1257 

Analysis (PPM) 

Lead 
PCB's 
BTU's 
Flash Point 

Reactivity Test 
Reactive Cyanide 
Reactive Sulfide 

volatiles 
Acetone 
Acylonitrile 
~romoform 
Carbon Disulfide 
Carbon Tetrachloride 
Di-cl-di-f-methane 
Chlorobenzene 
Cl-di-br-methane 
Chloroethane 
2-Clethyvinyl Ether 
Chloroform 
Cyclohexanone 
Dichlorobenzene 
Di-cl-br-methane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloroethylene 
1,2-Dichloropropane 
1,3-Dichloropropane 
Ethyl Acetate 
Ethylbenzene 
Ethyl Ether 
2-Ethoxyethanol 
Hexane 
Isobutanol 
Methyl Bromide 
Methyl Chloride 
2-Butanone (MEK) 
4-Methyl-2-Pentanone 
Methylene Chloride 
N-Butylalcohol 
Tri-cl-tri-f-ethane 
1,1,2,2-Tet-cl-ethane 
Tetrachloroethylene 
Toluene 
1,1,1-Tri-cl-ethane 
1.,1,2-Tri-cl-ethane 

342 
<2.0 

19000 
<70 0 F 

<2.0 
<2.0 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1. a 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
1100 
<1.0 
<1.0 
<1.0 

<50.0 
<1.0 
<1.0 
<1.0 
3400 
<1.0 
<100 
<1.0 
<1.0 
<1.0 
5500 
<1.0 
<1.0 
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". 

Analysis (PPM) 
Trichloroethylene 
Tri-cl-f-methane 
Xylene 
Vinyl Chloride 

Acid Organics 
2-Chlorophenol 
2,4 Dichlorophenol 
2,4 Dimethylphenol 
2,4 Dinitrophenol 
2-Nitrophenol 
4-Nitrophenol 
P-chloro-m-cresol 
Pentachlorophenol 
Phenol 
2,4,6-Tri cl phenol 

Base Neutrals 
Acenapthene 
Acenapthtylene 
Anthracene 
Benzidine 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Bis-2-cl-ethox-metha 
Bis(2-cl-ethyl)ether 
Bis(2-cl-isopro)ether 
Bis(2-eth-hex)phthal 
4-Br-phen-phen-ether 
Butyl-benz-pthalate 
2-Chloronapthalene 
4-Cl-phen~phen-ether 
Chrysene 
Dibenz(a,h)anthracen 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3-Dichlorobenzidine 
Diethyl Phthalate 
Dimethyl Phthalate 
Benzo(e)pyrene 
Di-n-butyl Phthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
1,2-Diphen-hydrazine 
Fluoranthene 
Fluorene 

-
<1.0 
<1.0 

11000 
<1.0 

<500 
< 5.00 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 

<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<sao' 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
<500 
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zene (500 
'( orobutadiene (500 

" yclopentadiene (500 
loroethane (500 . (1,2,3-cd)pyr ... (500 

(500 
760 

ene (500 
imethylamine (500 
npropylamine (500 

t-diphenylamine (500 
threne (500 

,'-Trichlorobenz (500 
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Analysis (PPM) 

Flashpoint 
Total Lead 

Volatiles 

Tank Contents - Water Phase 

Tank 1257 

* 0.27 

Tank 1258 

Room Temp 
0.72 

Acetone .NO** <1.0 
Acrylonitrile NO <1.0 
Bromoform NO <1.0 
Carbon Disulfide NO <1.0 
Carbon Tetrachloride NO <1.0 
Oi-cl-di-f-methane NO <1.0 
Chlorobenzene NO <1.0 
Cl-di-br-methane NO <1.0 
Chloroethane NO <1.0 
2-Clethyvinyl Ether NO <1.0 
Chloroform NO <1.0 
Cyclohexanone 'NO <1.0 
Oichlorobenzenes NO <1.0 
Oi-cl-br-methane NO <1.0 
1,1-0ichloroethane NO <1.0 
1,2-0ichloroethane NO <1.0 
1,1-0ichloroethylene NO <1.0 
1,2-0ichloroethylene NO <1.0 
1,2-0ichloropropane NO <1.0 
1,3-0ichloropropane NO <1.0 
Ethyl Acetate NO <1.0 
Ethylbenzene NO 2.8 
Ethyl Ether NO <1.0 
2-Ethoxyethanol NO <1.0 
Hexane NO <1.0 
Isobutanol <5.0 <5.0 
Methyl Bromide NO <1.0 
Methyl Chloride NO <1.0 
2-Butanone (MEK) NO <1.0 
4-Methyl-2-Pentanone NO 8.9 
Methylene Chloride NO <1.0 
N-Butylalcohol <5.0 <5.0 
Tri-cl-tri-f-ethane NO <1.0 
1,1,2,2-Tet-cl-ethane NO <1.0 
Tetrachloroethylene NO <1.0 
Toluene NO 23 
1,1,1-Tri-cl-ethane NO <1.0 
1,1,2-Tri-cl-ethane NO <1.0 
Trichloroethylene NO <1.0 
Tri-cl-f-methane NO <1.0 
Xylene .13 19 
Vinyl Chloride NO <1.0 
* sample heated to 160 degrees Fahrenheit without ignition 
** NO • not detected or <0.010 PPM 
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Final In-situ Soils Samples 

Analysis (PPM) 
BTEX Soil 
Benzene 
Toluene 
Ethylbenzene 
Xylene 

IEH 
Lo Boil HC 
Hi Boil HC 

volatiles 
Acetone 
Acrylonitrile 
Bromoform 
Carbon Disulfide 
Carbon Tetrachloride 
Di-cl-di-f-methane 
Chlorobenzene 
Cl-di-br-methane 
Chloroethane 
2-Clethyvinyl Ether 
Chloroform 
Cyclohexanone 
Dichlorobenzenes 
Di-cl-br-methane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloroethylene 
1,2-Dichloropropane 
1,3-Dichloropropane 
Ethyl Acetate 
Ethylbenzene 
Ethyl Ether 
2-Ethoxyethanol 
Hexane 
Isobutanol 
Methyl Bromide 
Methyl Chloride 
2-Butanone (MEK) 
4-Methyl-2-Pentanone 
Methylene Chloride 
N-Butylalcohol 
Tri-cl-tri-f-ethane 
1,1, 2, 2-Tet-cl-ethane 
Tetrachloroethylene 
Toluene 

Tank 1257 Excavation 
NW NE SE 

<1.0 
<1.0 
<1.0 
1.0.1 

5960 
<5.0 

9.8 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 

<1.3 
<0.63 

<10 
<0.63 
<0.63 

<1.3 
<0.63 
<0.63 

<10 
<0.63 
<0.63 
<0.63 
<0.63 

14 

<1.0 
<1.0 
<1.0 
7.26 

3580 
<5.0 

12 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 

<1.3 
<0.63 

<10 
<0.63 
<0.63 

<1.3 
<0.63 
<0.63 

<10 
<0.63 
<0.63 
<0.63 
<0.63 

<1.0 
<1.0 
<1.0 
·26.6 

5330 
<5.0 

<1.3 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 

<1.3 
<0.63 

<10 
<0.63 
<0.63 

<1.3 
<0.63 
<0.63 

<10 
<0.63 
<0.63 
<0.63 
<0.63 

SW 

<1.0 
<1.0 
<1.0 
20.9 

2670 
<5.0 

19 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 
<0.63 

<1.3 
<0.63 

<10 
<0.63 
<0.63 

<1.3 
<0.63 
<0.63 

<10 
<0.63 
<0.63 
<0.63 
<0.63 



.: 

DIVISION OF UNDERGROUND STORAGE TANKS 
PERMANENT CLOSURE REPORT FORM 

Directions: Please address. the ~ollowing questions in 
detail. Attach extra sheets it necessary. This torm must be 
completed and submitted with the ,laboratory report torms. 

1. Facility IDt: Ta~k #1257 (Unregistered) 

2. Facility Name: Millington Naval Air Station, Building N-94 

3. Did you noti~y this Divison one working day prior to 
taking the soil samples ~or the closure? Yes NO XX 

4. Was the tank atmosphere and the work 
tested with a combustible gas indicator in 
Appendix 5 Part (3) o~ the UST regul~tions? 

zone reqularly 
accordance with 
Yes XX No - -

5. Describe, how the. tank(s) was purged: Purged with 1.5 1bsof 

dry' ice (carbon dioxide) for ev'ery 100 gallons of tank volume. 

6. Describe hoW all liquids an4 sludges were removed ~rom 
the tank,(s): liquids pumped with a pneumatic diaphram pump, sludge 

removed with a Tornado drum vac and aluminum squeegee. 

7. Describe how all liquids and sludges were stored and 
disposed o~: 

Liquid was taken by Laidlaw Environmental 'for disposal. Sludge 

stored in 17H DOT drums and will be disposed of with s~udge from 
all N-94 tanks. 

s. X~ the tank(s) was removed, was it ,labeled in accordance 
with Appendix 5 Part (4)(t) of the OST req~ations? 
Yes...AI.- No 

9. How and where was the tank(s) disposed of? taken by 

Industrial Crane to Hutcherson Metals, Inc. for recycling. 

10. Was bedrock encountered during tank abandonment/closure? 
Yes Nq }QC • 

11. Was water encountere.d in the. tank pit during the tank 
abandonment activities? Yes XX No 



I 

I 
I 

~2. r~ yes, was water sampled? Yes ____ No ~ rf yes, 
please attach the results. 

~3. Was obviously contaminated soil encountered during the 
tank abandonment (i.e. discolored soil, soil with a 
hydrocarbon odor, etc.)? Yes XX No 

14. Did you excavate more than 10 feet from any edge ~~ the 
tank(s)? Yes ____ No ~ 

15. r~ yes, Who'did you notify w~th this Division? 
N/A . 

16. When did you ~ak. the notification? __ ~N~/A~ ______________ __ 

17. How much soil was removed during the tank abandonment 
procedure (cubic yards)? __ ~6~O_O __ CY ____________________________ __ 

.... ," . 
18. What was done with this 80i1 after it was removed from 
the tank excavation? (Any soi1 removed from a tank pit 
excavation will be considered contaminated until pro~e~ 
otherwise through laboratory analyses.) All soil was sto~kpile 

at the s~t~ and returned to the excavation (see closure report) . 

19. Were 'all samples' cooled to'a proper temperature when 
received by th.e lab? Yes XX No 

20. Were all sampies stored in proper sampling containers! 
·Yes xx No 

21. Were the sampling containers properly prepared prior to 
the samples being taken? Yes XX No 

All results from the analyses or all samples must be 
submitted with this report. Attach the original or carbon 
copies of the laboratory report forms, photostatic copies 
will not be accepted. The facility·s name and rQt must be 
provided to the laboratory and printed on each sheet. 

r certify that Z have examined and am familiar with the 
information in this and all attached documents, and that 
based on' lilY inquiry of tnose .indi viduals illllDediately 
rGsponsib~e for obtaininq the information, Z be1ieve that the 
subMitted information is true, accurate, and complete. 

Name and Official Title of 
Owner or Owner's AuthoriZed 
Representative (Print) 

Signature: 

close/disk.2 
0'-· 
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DrvISION OF UNDERGROUND STORAGE TANKS 
PERMANENT CLOSURE REPORT FORM 

Directions: Please address the ~ollowing questions in 
detail. Attach extra sheets ~t necessary. This torm must be 
completed and submitted with the.laboratory report torms • 

1. Facility ID': 
. 

Tank # 1258 (Unregistered) 

2. Facility Name: Millington Naval Air Station, Building N-94 

3. Did you notify this Divison one working 
taking the soil samples ~or the closure? Yes 

4. Was the tank atmosphere and the work 
tested with a combustible gas indicator in 
Appendix 5 Part (3) ot the UST regul~tions? 

day prior to 
NO XX 

zone regularly 
accordance with 
Yes ~ No 

5. Describe how the tank(s) was purged: Purged with 1.5 lbsof 

dry' ice (carbon dioxide) for ev·ery 100 gallons of tank volume. 

6. Describe how all liquids an4 sludges were removed trom 
the tank(s): liquids pumped with a pneumatic diaphram pump, sludge 

removed with a Tornado drum vac and aluminum squeegee. 

• 
7. Describe how all liquids and sludges were stored and 
disposed ot: 

Liquid was taken by Laidlaw Environmental 'for disposal. Sludge 

stored in 17H DOT drums and will be disposed of with s~u~ge from 
all N-94 tanks. 

s. xt the tank(s) was removed, was it .labeled in accordance 
with APpendix 5 Part (4)(t) of the OST re~ations? 
Yes...xL- No __ 

. 
9. How and where was the tank(s) disposed ot? taken by 

Industrial Crane to Hutcherson Metals, Inc. for recycling. 

10. Was bedrock encountered during tank abandonment/closure? 
Yes Nq _XX ..... __ 

11. Was water encountered in the. tank pit during the tank 
abandonment acti vi ties? Yes XX No __ _ 
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~2 • 'I~ yes, 'WAS va'ter samp1ed? Yes _ No XX 
p1ease attach the resu1ts. 

'If yes, 

~3. Was obviously contam~nated soi1 encountered during the 
tank abandonment (i.e. disc010red soi1, soi1 vith a 
hydrocarbon odor, etc.)? Yes XX No 

14. Dld you excavate more than 10 ~eet from any edge of the 
tankes)? Yes No ~ 

15. 'If yes, Who ·did you notify 'W~th this D~visibn? 
N/A . 

16. When did you ~ake the notification? __ ~N~/A~ ______________ __ 

17. How much soil was remov$d during the tank abandonment 
procedure (cubic yards)? __ ~6~O~O~C~Y ____________________________ __ 

18. What 'Was done 'With this soil. a~ter it was removed from 
the tank excavation? (Any soil. removed from a tank pit 
excavation vi11 be considered contaminated until ~~Q~e~ 
otherwise through laboratory analyses.) All soil was sto pl. e 

at the s~t~ and returned to the excavation (see closure report) . 

19. Were °a11 samples co01ed to-a proper temperature when 
received by th.e lab? Yes XX No __ _ 

20. Were a11 sampies stored in proper samp1ing containers? 
. ·Yes xx . No __ _ 

21. Were the sampling containers properly prepared prior to 
the samples being taken? Yes XX No 

A1l results from the analyses o~ 'a11 samp1es must be 
submitted with this report. Attach the original or carbon 
copies of the laboratory report forms, photostatic copies 
vi11 not be accepted. The facility·s name and I.Q' must be 
provided to the laboratory and print~d on each sheet. 

'I certify that Z have examined and am 'familiar with the 
information in this and a11 attached documents, and that 
based on' lily inquiry of tnose individuals iJlUDediate1y 
responsib~e ~or obtaining the information, X believe that the 
suclIlitted information is true, accurate, and comp1ete. 

Hame and Officia1 Title of 
Owner or Owner's Authorized 
Representative (Print) 

signa.ture: 

close/disk2 



//- 17-91 
UNDERGROUND STORAGE TANKS REMOVAL, NAS MEt-1PHIS, SUBMITTALS LOGS ( ) 

6-A LL o,.J 5 0 p.) - .:!J I 7"€:" 
5 Pee I D ~~L(!.uuCTEi) TANK I 

1 TAN K 3 0 2 ~;:::j(), -A-IJ I .,.:~ ~ t'1 'i" l'rl\ L 1 
2 TANK 1250 11",11 ("r'IJ1. <77 q ~L- 2 

5 I T~'t\It( 1 ?C;1 ',-;:y.o (~L ILl ~07 6x3L 5 

9 TANK 1257 .a :;>~. ("~L 52."'C; t"J'OL- 9 

13 TANK 3 ~-jO ,(~.z:.. ""/_1 /~L 13 

17 TANK 10 ~ 17 
18 TANK 1 '41 18 
19 TANK 7 19 
20 TANK -S-7 SN 20 
21 ITANK !=;-7liW 21 
22 I Tn 1I.I l( 1? 4 .d "-

23 TANK -1245 ~ 
2. ITANK 1'4~ 24 
25TANY. 1 C;~ c; 25 
26 TANK 1566 26 
27 TAN K 16 1 8 27 
~ TANKS-8 ~ 
29 ITANK C; C; 1 29 

~~30~tT~AN~K~S~-j5~O~ ____ ~ ____________ -+ ______________ ~ ____________ ~~~30~ 
31 TANK S-54 
32 TANK S-56 31 

35 TANK 1205SjddO~1 S~ 35 
36 ITANI< N-':' n tj(() ~.5"3 . 36 
37 TANK N-100 37 
38 
39 38 
40 39 

.2 41 

.3 42 
4. 43 
45 44 
46 45 

48 47 

50 49 
51 50 

52 
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NHS'MEMPHIS PUB WORKS TEL No.901-873-5300 Feb.26.92 9:21 P.Ol 

. --1. ______ ......... "' • .,. 

HEHDRANDUH 

From: RDJCC 

. OF THE NAVY 
'I .. no! Ufo C(INtlTQUOTION 

"R IT ... TIOI-I M~M~IIIC 

~NIii!;l:I:r: ~IO$<I.QOO7 

"UIOVON 91\11·51117 • 

AN OOG.57M 

Code R-10fMJ 
90Q683K 
25 Feb 1992 

To: Public Works Engineering. litn: Tanya Barker 

Subj: UNDERGROUND STORAGE TANK REMOVAL AT H-9~ 

Enel: (1) TCLP/GCMS analysis for Frat Tank R-l 
(2) TCLP/&tMS Ina'ysis for Frac Tonk 33 
(~) TCLP/GtMS analy,il for Frle Tlnk 46 

1. Enclosed are the lab analysis for the three (3) ZZ,OOO 
01110n portable storage tanks used to store rainwater 
col'ected in the excavation pits It H-94. 

2. We are requ85t permission to pump t~e contents of the 
ibove listed tinks into the dra1nage ditch loc.ted juat 
WIst of the N-g4 site. 

3. Please re,pond IS soon .~ possible. 
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NAS MEMPHIS PU~ WORKS TE~ ~Q!901-e73-5300 Feb.26.92 9;26 P.08 

------------------.------~~-~--------------------
Specimen Specfmen 10 Acceai 

I 
FRAC TANK #46 (RAINWATER) 92823259 92 823' 
~ .. -_ .. -----....... --- -_._---_ ... ------------------ _ ... -----
Col1~ot'on D~t.!! Tfme Recet 

O?I) 7/92 00-00 02/1B --------------- -- ---------------"" -.' -_ ..... - ..... "" --.. .,..,.-
R~fert'n~ Client 

BRVAN CAVINS 

ell ent J 0 RepOr 

02/24 • __ ~- •• _____ ~N ________________________________________ - _______________ ~~ ___ ~ 

Test R~$u't Un 1 ts Referenclt L'm,t 
.. ~ .. ---~-~~~-------------------------~~~---------------~-------~.~---------

2.~t6"TRJ CL PH£NO~ 
HEXAeHLOR08ENZENE 

VOLATIL.ES 
ACETONE 
AeRYLONITRILE 
BROMOFORM 
CARDON D'SU~FIOE 
CARBON TETRACHLORIDE 
Dl-CL-DI-F-HETHANe 
CHL.OROBENZENE 
CHLORODIBRMET~ANE 
CHLOROETHANE 
!-CLETHYVINYL ETHER 
CH~OROFORI'I 
CYCl.OH£XANONE 
tJICHL.OROBENZENES . 
OI"'CL-6R-METHANE 
'-I~DICHL.OROETHANE 
1.2-01CHLOROETHANE 
t,l-O'-CL-EiHYLENE 
I,Z-OICHLOROE1HY~ENE 
1 ,2-0 I CHLOROPROPANE 
1,3~D1CHLOROPROPENt 
ETHY~ AC£TAiE 
ETHYL.BENZENE· 
ETHYL ETHER 
2-ETHOXYETHANOL 
HEXAN£ 
ISOSUTANO\.. 
MtTHYl. BROMIOE 
HETliYL CHLOR J DE 
~-BUTANONE (MEK) 
d-METHYL-2-PENTANONE 
H!T~VLEN~ CH~ORIOE 
N ... eUTYL-ALCOHOl. 
TRJ~CL~TRJ-f-ETHANE 

NO 
NO 

<l .0 
<0.10 
<0. 10 
<0.10 
(0.10 
<0. 10 
<0, to 
<0. 10 
<0,10 
(0.10 
<0. 10 
<0.10 
(0.10 
(0.10 
(0. J 0 
<0.10 
(0.10 
(Q. to 
(0.10 
<0.10 
<0. 10 
<0.10 
<0. 10 
< I . Q 

(U. 10 
<5.0 

<0. 10 
(0. 10 
<0. 10 

<1.0 
(0. 10 
(5.0 

<0. 10 

NArlONAL ·SALVAGE SERVICE CO. 
ATT. MARy OU10e:N 
243 ~. WINSLOW RD. 
BLOOMINGTON IN 47401 

PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
pp.., 
Pf.l'H 
PPM 
PPM 
PPM 
PPM 
PPM 
PPH 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 

111704 
.". .,.. . .. 



.. v-_ . _____ ... 
FRO" SPECIAl1ZED RSSAYS EHUrO~~ENt~L . ,. . 

------------------------~~~-----~--- ... Specimen Specimen ID ~~~~ 

ENVIRONMENTAL fRAC TANK #46 (RAINWATER) 928232S9 92 82 
~OO 1 ~h Ava, S, - -- - - - -- - - - - - - .. - .......... - - - - - - - - - - - - - - - - - -- ... ,.. - - - - --
N.,hvllle, TN 37202 Co 11 e~t' 0 .... Date Tt me R~oe 

02/17/92 00.00 0%/1 
----~-----------------~~ .. ----------~~-----~.---ReFerrIng Client C\ lent 10 Ropo 

BRYAN CAVINS 02/2 - ___ • __________________ -_ •• __ ~~v __ ~~ww-_~~ •• ~_ •• P~.------------__________ ~ 
Teat 

TCLP METALS 
ARSENIC 
\,ARIUM 

, CADHI UM 
CHROMIUM, TOTAL 
LEAD 
MERCURY 
SELENIUM 
SI~VER 

TCt.P VOLATll.ES 
METHOD NU~BER 
QUANT1TATJON LIMIT 
eENZENE 
CARBON TETRACHLORIDE 
CHLOR08!NZI!N£ 
CHLOROFORM 
1,2-DICHLOROETHANE 
'fl-Ol-C~-ETHYLEN~ 
2-eUTANON~ (MEK) 
TET~ACHLORO£THYLENE 
'TRICHLORO~THV~ENE 
VINYL CHLOR1De: 

TClP EXTRACrAB~E$ 
t1f:THOD NUM8E.R 
QUANTITATION LIMIT 
P'(RIDINE . 
O-CRESOL 
t1"'CR~SOL 
P-CrtESOL 
1.4-01CHLOROeEN~EN~ 
2.4-0IN)lROTOLUE~~ 
HEXACH~OROBUTADIENF 
HEXACHLOROETHANE 
NITROBENZENE 
PI!: Nl'ACHI,.OROPHENOL. 
2.~,S-TRICHLORPHENOL 

Result 

<0. 10 
(I .0 

(0.10 
<0.50 
(0.50 

<0.010 
<0.10 
(0. 10 

8240 
·0. 10 

NO 
ND 
NO 
NO 
ND 
ND 

< I .0 
NO 
ND 
NO 

8270 
0.10 

NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
NO 
NO 
NO 

NAT'QNA~ SALVAGE SERVICE CO. 
ATi. MARY GUlDEN 
243 ~. WINSLOW RD • 

. BLOOM I NGTON J N ~7"O I 

Units 

PPM 
PPM 
PPM 
PPM 
PPM 
PF'M 
PPM 
PPM 

PPM 

PPM 

PPM 

470~ 

Reference Liml 



..,~,..,"..,.., 

I"M~ rJt.I'lt"'H.I.~ ,",Uti WURKS TEL No .901-973-5300 

-.--....-.. .. . 
FROM S~ECIA~JZ£~ ~5SAYS rNV1~~H£NTRl 

'. . 

~uuo 

Feb.26.92 9:26 P.09 

..---..-- .. - .... - . 

82.24 •• "2 ~3'Z7 

--_ .. --_ ...... - .. ~-- -.... ,. ... -------- .... -----~----------- ---m.UIED Spec'men Speetmen 10 AeCC5 

INVIRONMENTAL fRAC TANK ##46 (RAJ NWAiER) 92823259 SOO 12th Ave. 6. _ ... ___________________ ... __ ._ .... _P ..... -.. ....... w ..... ____ ... ____ .. _ 

NuhvlUO. TN 37202 Col' eet 'on Dat fJ T I me 

02117/~2 oo~oo 
------- .... ---•.. _ ...... _---- .. --------..... -..- -------- -,.. ---

Teet 

ReFerring Clf~"t 

aRYAN CAVINS 

Re$ult 

C I lant 10 

Units ____ a.. _______ - __ ~--- __ ... ___________________ .... _____ ._ .. ____ .. ~ .. - ____ ... __ .. _ ••••• ___ _ 

1,1,2.2 rET CL ETHAN 
. TETRACHLOROETHYLEN~ 

TOLUENE 
t,l,l-lRJ-CL-ETHANE 
1,1,2~TRJ-CL~ETHANE 
TRICHLOROETHYLENE 
T~l~CL-t"HETHANE 
XYl.ENE· 
VINYL. CHLORIDE 

(0. 10 
<0.20 
(0.10 
<0.10 
<0. 10 
(0.10 
(0. 10 
<0. 10 
<0. 10 

NATIONAL SA~VAQE SERVICt co. 
A'TT. MARY GUIllEN 
243 E. WINSLOW RD. _. -_ ...... _ ... 

PPM 
PPM 
PPI'1 
PPM 
PPM 
PPM 
PPM 
PPM 
pPt'\ 



\I,,'\lI/~" v" .. " uuv .. , .... v,,\'" ~rJ:.",.l.Iu ... rI\V\1V.'" 

NH~ M~M~Hl~ ~uB WORKS TEL No,901-8?3-5300 Feb.26.92 

IPIClAUZED 
AISAYI 

.. ,.~ '. '''\0,'' . . . __ ~ __ . __________ ... ______ .~ ___ w._- ______ ~~ ________ _ 
Spec 'men Spec'men 10 Acce&~ 

&NVIAOHMINTAL FRAC TAN~( MRJ (RAINWATER) 9Z623257 9~ 823, 
8()0 12th AYa. S. -_ .. ., •. --- ,. .. _- --- -- - ----------- ......... -- -- ----~-- -- -_ ... 
NI.hvlll,. "N 3720? Co 1 'ect' on Date T , me Ree"" 

02/11/92 00100 02./ t 8J 

Reter~'ng Cltent C 1 1 e.nt to Repor. 

aRYAN CAVINS ---------.-__ . __ ~ ________ ~---MM_-_____________ -_~-_~ ___ ~ ________________ ~ __ a 

Teat Rseult Un ,to,s ReferencQ Limit! 
--.--~--------------------"~~---------------.-~--~~-------~-- .. --------------TCLP METAl.S 

ARSENIC 
BARIUM 
'CACHI UM 
CHROMIUM, TOTAL 
LEAO 
MERCURY 
SELENIUM 
SILVER 

TCLP VOLATILES 
METHOD NUMBER 
QUANTITATJON LIM!,. 
BENZENE 
CARSON TETRACHLOR10E 
CHLOROSENZENE 
CHLOROFORM 
1.2-0ICHLOROETHAN~ 
1.1-01-CL-ETHY~ENE 
2-8UTANONC (MEK) 
TETRACtfLOROtTHYLENF; 
TRICHLORO£YHYLENE 
'V 1 N,(L CHL.OR J DE 
TCL~ ~XTRACTA8LES 

t1e:TI'iOO NUMBER 
QUJ),NT I TA T ION l. I HIT 
r'YR, DI NE 
O-CRESOL 
H-CRESOl 
P-CRESOL 
1.4-0ICHLOR08ENZENE 
2,4-01NliROTOLUEN£ 
HEXACHLOROSUTADIENE 
tiEXACHLOROETtiANE 
NJTROBENz£Nt 
~N'ACHLOf'lOPt1C:~OL 
2,4, ~"1 ~ J.CHLORPHENOL 

NATJONAL SALVAGE S~RVICE 
AlT. MARY GUlDEN 
243 E. WINSLOW RD, 
8LOOMINGTON . IN 

ND 
ND 
Nb 
NO 
NO 
NO 

NO 
NLJ 
NO 

Nfl 
ND 
NO 
NO 
Ntl 
NO 
NO 
NO 
ND 
No 
NO 

<0. 10 
(1.0 

<0. 10 
<0.50 
(0.50 

(0.010 
<0. 10 
<0.10 

8240 
0.10 

2.3 

eZ70 
o. 10 

PPM 
PPM 
PPM 
PPM 
PPM 
rr't1 
PPH 
PPM 

PPH 

PPM 

PPM 

Telephonel 812 339 9000 

<4704 
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NAS'MEMPHIS PUB WORKS TEL ~~.~91-e73-5300 
o.J" ... "' ....... •• --- ---

Feb.26.92 9:22 P.03 

. .... .- .. _ . ..,..... ... --- .' .... ' ..... ""-,..' .. ....,~ .... -. 
__________ •· •• e ____ ···, ------ ... -----------.. ----------=-UZED ~pec f men 

ENVIRONMeNTAL P'RAC TANK IIRI (RAINWATER) 92e~32!'\7 
300 12th A'IG. S. ---------------- ...... ------- ... ------ ... -------- ..... ---- ... 
NashvIlle, 1 N 37202 Co 1 1 e:et t or-. Date T' me 

OZ/,7/92 00.00 
----------~--------~-~~------------------~--~"--

Test 

Referring Client 

8RYAN CAVINS 

Un't~ 

ell cnt 10 

Re'erenoo Ltm't 
------~~~-~----_~-~~ _____ N.~~ _________ ~"~~ ______ ~ _____ -~.-----~-----------
2,4.6~TRt CL PHENOL 
HEXACHLO~OBENZENr 

VOLATILEs . 
'ACETONE 
ACRYLONtTRILE 
BR0I10F'ORH 
CARBON OISULrlDE 
CARBON TETRACHLORIDE 
DI-CL-DI-F-HETHANE 
CHLOROBENZltNE 
CHLORODIBRHETHANE 
CHLO~ETHAN~ 
2-CLETHYVINYL ETHER 
CHLO~OFORM 
CYCl.OHEXANONE 
OICHLOROBEN2ENES 
Dl-Cl-BR~HETHANE 
1-'~DICHLOROETHANe 
1.2-DJCHLOROETHANE 
I,J~DI-Cl-EiHYLENE 
1.2~DtCHLOROETHYLtNE 
1,2-0JCHLOROPROPAN£ 
l,3-0ICHLOROPROPEN£ 
EtHYL ACETATE 
ETHYLBENZe:NE 
ETHYL ETHER 
2-ETHOXYETHANOL 
HEXANE 
lS0eU'rANOL 
"ETHYL BROMIDE 
"'ETHYL CHLORIDE 
2-BUTANONE (HEK) 
4-HETHYL-2-P£NTANONE 
HETHYltNE CHLO~IOE 
N-8UTVLALCOHO~ . 
TRI-CL-TRI-F-ETHANE 

NO 
ND 

< 1.0 
(0. J 0 
«(l.10 
<0,10 
(0.10 
<0. 10 
<0.10 
<0.10 
(0. 10 
<0.10 
<0.10 
(0 •• 0 
(0. JO 
(0.10 
<0. 10 
(O.JO 
(0.10 
(0.10 
(0.10 
<0.10 
<0.10 
(0.10 
(0. to 
< 1.0 

(0. 10 
(5.0 

(0.20 
<0.10 

2.3 
<O.ID 
<0. 10 
<5.0 

(0.10 

PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 

.. PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 

NATIONAL SALVAGE SERVICE CO. Telephone: 812 339 9000 
"TT. M"RY GUlDEN 
243 F. WINSLOW RD. 
BLOOM 1 N(';TnN , .. , A" .,.. • 



B.WORKS TEL.No.901-873-5300 Feb.26.92 9:23 P.04 
• 1 

ENVIRONMENTAL fRAC TANK HR' (R~ 1 NWATER) ~2e2325 7 92 92l 
300 12th Ave. S. ~----'I"'~"'''' ... ·.r.· r .'- ------------ .... ------- ------ -----
Naahville, TN 372C1~ Co 11 ect '01'\ Data T' me 

02/17/92 00:00 02/1 ----------------.. --"- ....... -----------.. -~- -----------
Referring Client 

BRYAN CAVINS 

cl 'ent 10 Repo 

02/2 
-~--------.~~---~.~----~~-------------------------~~~-----------------.-~-Teet , Result UnIts Ref'el"enee Lim' 
··-~~-··--_~ ____ ~~ __ ~ ______ w~-------------~~---------- -----------~ _______ ~ 

l.l.2t2 TET CL ETHAN 
TETRACHLOROETHYLENE 
TOLUENE 
1.1,1·iRl~CL-E'HANE 
1.1,2-TR1~CL-ETHANE 
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PIEZOCONE SOUNDING LOG Page: 1 

***************************************************************************************************************** 
SOUNDING #: 15-P01 CLIENT: ENSAFE DATE: 05-16-1995 

NAME OR #: NASM094 LOCATION: SWMU15 ST1 DEPTH OF GROUNDWATER: 18 FE 
********************************************************************************************************************************* 

Depth PP PT SL FR Soil Type N VES FA RD YM USS SEN CM OCR 
================================================================================================================================= 

2.00 -0.30 112.43 1.05 0.94 silty Fine sand 28 0.05 >45 100+ 247 675 
3.00 0.03 25.17 1.30 5.16 Clay 25 0.09 334 1.7 ·1.2 50 >10 
4.00 0.02 26.20 0.14 0.53 Silty to Clayey F.S. 9 0.14 44 57 58 157 
5.00 -0.00 31.86 0.32 1.01 Silty to clayey F.S. 11 0.19 43 58 70 191 
6.00 0.09 25.05 0.27 1.07 Silty to Clayey F.S. 8 0.23 41 48 55 150 
7.00 0.01 24.57 0.40 1.63 Clayey Fine Sand 10 0.28 324 1.6 3.7 49 >10 
8.00 0.05 23.35 0.45 1.93 Clayey Fine Sand 9 0.33 307 1.5 3.1 47 >10 
9.00 0.12 16.52 0.27 1.65 Clayey Fine Sand 7 0.38 215 1.1 3.6 83 >10 

10.00 0.14 18.43 0.12 0.63 Clayey Fine Sand 7 0.43 240 1.2 9.5 92 >10 
11.00 0.16 17.90 0.19 1.08 Clayey Fine Sand 7 0.48 232 1.2 5.5 90 >10 
12.00 0.20 18.20 0.25 1.40 Clayey Fine Sand 7 0.53 236 1.2 4.3 91 >10 
13.00 0.22 14.17 0.17 1.22 Clayey Fine Sand 6 0.58 181 0.9 4.9 71 
15.00 1.13 30.77 0.80 2.60 Clayey Fine Sand 12 0.67 401 2.0 2.3 62 >10 
16.00 1.31 14.66 0.31 2.14 Sandy Clay 7 0.72 186 0.9 2.8 73 7 
17.00 1.29 11.00 0.14 1.23 Sandy Clay 5 0.76 137 0.7 4.9 55 3 
18.00 1.30 6.53 0.10 1.60 Sandy Clay 3 0.81 76 0.4 3.8 46 1 
19.00 1.36 12.58 0.12 0.93 Clayey Fine Sand 5 0.84 157 0.8 6.5 63 4 
20.00 1.37 8.58 0.04 0.45 Sensitive Fine Grain 4 0.86 154 0.8 13.4 43 3 

.00 1.39 10.18 0.02 0.18 Clayey Fine Sand 4 0.89 124 0.6 33.4 51 2 

.00 1.40 10.60 0.05 0.48 Clayey Fine Sand 4 0.92 129 0.6 12.5 53 2 
23.00 1.39 11.28 0.04 0.32 Clayey Fine Sand 5 0.95 138 0.7, 18.7 56 2 
24.00 1.46 13.78 0.10 0.73 Clayey Fine Sand 6 0.98 171 0.9 8.2 69 3 
25.00 1.58 20.51 0.33 1.60 Clayey Fine Sand 8 1.01 260 1.3 3.7 41 6 
26.00 1.65 14.89 0.20 1.34 Clayey Fine Sand 6 1.04 185 0.9 4.5 74 3 
27.00 1.52 39.95 0.84 2.10 Clayey Fine Sand 16 1.07 518 2.6 2.9 80 >10 
28.00 1.79 31.46. 0.46 1.45 Clayey Fine Sand 13 1.10 405 2.0 4.1 63 >10 
29.00 1.71 48.85 0.66 1.34 Silty to Clayey F.S. 16 1.14 36 45 107 293 
30.00 1.73 46.92 1.76 3.75 Sandy clay 23 1.16 610 3.1 1.6 94 >10 
31.00 1.88 45.22 0.96 2.13 Clayey Fine Sand 18 1.19 587 2.9 2.8 90 >10 
32.00 1. 98 29.48 0.46 1.57 Clayey Fine Sand 12 1.22 377 1.9 3.8 59 
34.00 2.14 20.86 0.26 1.26 Clayey Fine Sand 8 1.29 261 1.3 4.8 42 4 
35.00 2.19 30.28 0.30 0.98 Silty to Clayey F.S. 10 1.32 32 29 67 182 
36.00 2.24 27.01 0.16 0.59 Silty to Clayey F.S. 9 1.35 31 25 59 162 
37.00 2.37 27.52 0.23 0.82 Silty to Clayey F.S. 9 1.38 31 25 61 165 
38.00 1.80 210.74 0.78 0.37 Fine Sand 42 1.41 43 83 464 1264 
39.00 1.54 122.22 1.64 1.34 Silty Fine Sand 31 1.44 40 68 269 733 
40.00 2.25 40.53 0.85 2.10 Clayey Fine Sand 16 1.47 521 2.6 2.9 81 
42.00 0.94 243.35 1.78 0.73 Fine Sand 49 1.54 43 86 535 1460 
43.00 0.94 254.02 1.12 0.44 Cemented Sand to HardPan 42 1.58 43 87 559 1524 
44.00 0.91 199.67 0.45 0.23 Fine Sand 40 1.61 42 80 439 1198 



PIEZOCONE SOUNDING LOG Page: 2 

*************************************************************************************************************************** 
SOUNDING #: 15-POI CLIENT: ENSAFE DATE: 05-16-1995 

JOB NAME OR #: NASM094 LOCATION: SWMU15 STI DEPTH OF GROUNDWATER: 18 FE 
********************************************************************************************************************************* 

Depth PP PT SL FR Soil Type N VES FA RD YM USS SEN CM OCR 
================================================================================================================================= 

45.00 
46.00 

0.88 207.99 
0.69 307.65 

0.75 
1. 74 

0.36 Fine Sand 
0.57 Cemented Sand to HardPan 

42 
51 

N - Equivalent SPT Blow Count (bpf) 
VES - Vertical Effective Stress (Kg/cm2) 
FA - Friction Angle (Degress) 

1.64 
1.68 

42 
44 

81 
92 

458 
677 

.USS - Undrained Sheer Strength 
SEN - Sensitivity 
CM - Constrained Modulus 

1248 
1846 

PP - Pore Pressure (Kg/cm2) 
PT - Point Bearing (Kg/cm2) 
SL - Sleeve Friction (Kg/cm2) 
FR - Friction Ratio (%) RD - Relative Density (+ or - 5%) OCR - Estimated Over Consolidation Ratio 
GWD - Ground water Depth YM - Youngs Modulus 

The above data was computed utilizing SST's in-house correlations and guidelines published in 'Guidelines for Use and 
Interpretation of the Electronic Cone Penetration Test', Robertson and campanella, September, 1989. 



PIEZOCONE SOUNDING LOG . Page: 1 

****************************************************** 
CLIENT: ENSAFE DATE: 05-16-1995 

LOCATION: SWMU15 ST1 DEPTH OF GROUNDWATER: 18 FE 
********************************************************************************************************************************* 

Depth PP PT SL FR Soil Type N VES FA RD YM USS SEN CM OCR 
================================================================================================================================= 

2.00 0.85 29.58 0.05 0.16 silty to clayey F.S. 10 0.05 >45 75 65 177 
3.00 1.09 20.33 0.15 0.76 Clayey Fine Sand 8 0.10 270 1.3 7.9 41 >10 
4.00 1.02 18.79 0.22 1.16 clayey Fine Sand 8 0.15 249 1.2 5.2 94 >10 
5.00 0.75 9.72 0.32 3.32 Silty clay 6 0.19 127 0.6 1.8 49 >10 
6.00 0.93 6.78 0.06 0.91 Sensitive Fine Grain 3 0.22 131 0.7 6.6 47 >10 
7.00 0.19 104.21 0.53 0.50 Fine Sand 21 0.28 >45 87 229 625 
8.00 1.06 6.20 0.09 1.44 Sandy clay 3 0.32 78 0.4 4.2 43 5 
9.00 1.11 1.40 0.15 10.63 Organic Material 1 0.35 

10.00 1.02 2.94 0.10 3.29 clay 3 0.39 34 0.2 1.8 21 1 
11.00 1.07 0.19 0.09 47.22 Undefined 0 0.39 
12.00 1.07 1.70 0.21 12.31 Organic Material 2 0.42 
13.00 0.79 4.38 0.29 6.68 clay 4 0.46 52 0.3 0.9 31 2 
14.00 0.86 2.01 0.20 9.88 Organic Material 2 0.50 
15.00 0.85 1.56 0.19 12.19 Organic Material 2 0.53 
16.00 0.81 13.87 0.12 0.83 Clayey Fine Sand 6 0.58 177 0.9 7.2 69 
18.00 0.86 13.89 0.47 3.39 Silty clay 9 0.66 176 0.9 1.8 69 7 
19.00 0.79 23.12 0.46 2.00 Clayey Fine Sand 9 0.69 299 1.5 3.0 46 >10 
20.00 0.84 28.99 0.40 1.39 clayey Fine Sand 12 0.73 377 1.9 4.3 58 >10 

.00 0.84 29.81 0.28 0.95 Silty to clayey F.S. 10 0.76 35 36 66 179 

.00 0.63 60.76 0.90 1.49 Silty to clayey F.S. 20 0.79 39 56 134 365 
23.00 0.84 30.49 0.60 1.97 clayey Fine Sand 12 0.82 396 2.0 3.0 61 >10 
24.00 0.94 22.33 0.18 0.81 Silty to clayey F.S. 7 0.85 33 26 49 134 
25.00 0.98 19.93 0.40 1.99 clayey Fine Sand 8 0.88 254 1.3 3.0 100 10 
26.00 1.02 15.29 0.23 1.48 Clayey Fine Sand 6 0.91 192 1.0 4.0 76 4 
27.00 1.04 8.90 0.05 0.51 Sensitive Fine Grain 4 0.93 159 0.8 11.7 44 3 
28.00 1.07 12.17 0.10 0.83 Clayey Fine Sand 5 0.96 149 0.7 7.2 61 3 
29.00 1.07 11.26 0.01 0.10 clayey Fine Sand 5 0.99 137 0.7 60.6 56 2 
30.00 1.10 14.85 0.11 0.71 clayey Fine Sand 6 1.02 184 0.9 8.4 74 3 
31.00 1.08 15.62 0.22 1.38 clayey Fine Sand 6 1.06 194 1.0 4.3 78 3 
32.00 1.00 31.16 0.61 1.96 clayey Fine Sand 12 1.09 401 2.0 3.1 62 >10 
33.00 0.63 92.72 0.14 0.15 Fine Sand 19 1.12 39 63 204 556 
34.00 0.57 123.69 0.12 0.10 Fine Sand 25 1.15 41 71 272 742 
35.00 0.59 135.83 0.30 0.22 Fine Sand 27 1.19 41 73 299 815 
36.00 0.52 153.68 0.54 0.35 Fine Sand 31 1.22 42 76 338 922 
37.00 0.51 194.56 0.77 0.39 Fine Sand 39 1.25 43 83 428 1167 
38.00 0.51 196.73 0.75 0.38 Fine Sand 39 1.29 43 83 433 1180 
39.00 0.53 225.44 1.16 0.51 Fine Sand 45 1.32 43 86 496 1353 
40.00 0.70 208.64 1.81 0.87 Fine Sand 42 1.35 43 84 459 1252 
41.00 0.65 249.47 1.61 0.65 Fine Sand 50 1.38 44 89 549 1497 
42.00 0.67 246.77 2.30 0.93 Fine Sand 49 1.42 43 88 543 1481 
43.00 0.77 237.14 2.13 0.90 Fine Sand 47 1.45 43 86 522 1423 
44.00 0.77 153.31 1.54 1.00 Fine Sand 31 1.48 41 74 337 920 
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PIEZOCONE SOUNDING LOG Page: 2 

***************************************************************************************************************************** 
SOUNDING #: 15-P18 CLIENT: ENSAFE DATE: 05-16-1995 

NAME OR #: NASM094 LOCATION: SWMU15 ST1 DEPTH OF GROUNDWATER: 18 FE 
********************************************************************************************************************************* 

Depth PP PT SL FR Soil Type N VES FA RD YM USS SEN CM OCR 
================================================================================================================================= 

45.00 
46.00 
47.00 
48.00 

0.75 271.85 
0.90 264.74 
0.80 373.91 
0.90 446.37 

1.48 
1.49 
1.77 
3.20 

0.54 Cemented Sand to HardPan 
0.56 Fine Sand 
0.47 Cemented Sand to HardPan 
0.72 Cemented Sand to HardPan 

45 
53 
62 
74 

N - Equivalent SPT Blow Count (bpf) 
VES - Vertical Effective Stress (Kg/cm2) 
FA - Friction Angle (Degress) 

1.52 43 
1. 55 43 
1.59 45 
1.63 >45 

90 
89 
98 

100+ 

598 
582 
823 
982 

USS - Undrained Sheer Strength 
SEN - Sensitivity 
CM - Constrained Modulus 

1631 
1588 
2243 
2678 

PP - Pore Pressure (Kg/cm2) 
PT - Point Bearing (Kg/cm2) 
SL - Sleeve Friction (Kg/cm2) 
FR - Friction Ratio (%) RD - Relative Density (+ or - 5%) OCR - Estimated Over Consolidation Ratio 
GWD - Ground water Depth YM - Youngs Modulus 

The above data was computed utilizing SST's in-house correlations and guidelines published in 'Guidelines for Use and 
Interpretation of the Electronic Cone Penetration Test', Robertson and Campanella, September, 1989. 
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GS-1 SAMPLE PLOT 

SAMPLE #: 15GH204 

eLI.NT: .... A"!! -.J08: NASM084 

DATE: 015-21-1888 LOCATION: SWMU18 STa 

SUBSURFACE 
TECHNOLOGY 



Appendix C 

Analytical Data 



FORMA T: XXXX \ 1 2 3 4 5 6 7 8 9 0 

XXXX \ 
123 
4 
5678 
90 

- OPTIONAL prOlect prefix 
. SITE where sample collected 
- MATRIX I OC cOde 
- SAMPLING lOCATION 
- DEPTH. INTERVAL. SERIAL # 

All spaces MUST be filled and nC! extra characters Included. 
Use zeroes as space-fillers. Indicate MS/MSos on COc'o 

MATRIX/OC CODES: 
S - so~ (surface. bOrings. and trenchesl 
C - 50.1 duplicate sample 
M - sediment Isettled. flUId-borne solidi 
N - sediment duplicate 
G - groundwater 
H - grllundwater duplicate sample 
W - surface water 
R - surface water duplicate sample 
U - sludge 
Y - sludge duplicate 
A - air 
Z - liquid waste (including lOW drums} 
V - solid waste (including lOW drums} • 

T - triP blank 
E - eqUIpment rlnsate blank 
o - O( svstem blank 
P - potable water blank 
F - field blank 
l - fIlter blank 
B - EPA blind spike sample 
2 - cement blank 
3 - drilling mud 
4 - grout blank 
5 - bentonite blink 
6 - Sind blank 



DATAlCP3 NAS MEMPHIS Page: 
10/30/95 NAS MEMPHIS, RFI, ASSEMBLY C Time: 11:19 

SfiMU 15 - Primary Samples 

015-1\":1)001"1>3 01S-c-0012-02 01S-C-0015-02 
015HOO0103 0151:00121>2 o1SC001S02 
123~70 ... 123613 123614 
1)15HOO0103 0151:001202 01StOOiS02 
05/16195· 9~!11195 05/11/95 
Ost25/95 OS/25/95 05/25/95 
Ileter· soH 
UG/1.: UG/1<G 

VAt. 

74-S7-3 10. 12. 100. 13. 13. UJ 
14~83·9 10. 12~ 10(h 13. 13. u 
75-01-4 10. UJ 12. 100. 13. U 13. U 
75·0()~3 10. u 12, 100. 13. U 13. U 
75-09-2 7. J 12. J 100. 3. J 2. J 
(J7'..:64~1 10. U Sf$~ 810 .. 13. U 13. u 
75-15-0 disulfide 3. J 12. U 100. 13. U 13. U 
15-35-4 ;,oiehloro&tnene 10. u 12. u 10th 13 .. u 13. u 
75-34-3 '~1-Dichloroethane 10. U 12. 20. 100. 13. U 13. U 

S40~S9·0 1, 2;'0 h~hlor6eth&!'MI (total) 7O. U 12~ 20. 100. 13. U 13. U 
67-66-3 loroform 10. U 12. 20. 100. 13. U 13. U 

167~06';2 •. a·bh:hloroethEln~ 10. U t2. 21l, . 100. 13. U 13. U 
7.S-9~-3 8utanone. (MEK) 10. U 6. 20. 100. U 13. U 13. U 
7H;lS;;'6 ·'~hTticMoroethane 10;; u 12. 20. 100. u 13. U 13. U 
56-23-5 loride 10. U 12. U 20. 100. U 13. U 13. U 
t5"21~4 10. U 12. U 20 •. 100.: U 13. U 13. U 
7S-S7-5 10. U 12. 20. 100. U 13. U 13. U 

10061·-"01-"S 
.. 

10. u 12. 20, 101'l. u 13. U 13 • U 
79-01-6 10. U 12. 20. 100. U 13. U 13. U 

·1a4':48"j to .. u 12. 20~ 100~ U 13. U 13. U 
79-00-5 10. U 12. 20. 100. U 13. U 13. U 
t1~43":2 10.< U 12, 20~ 1800. 13~ u 6. J 

10061-02-6 10. U 12. 20. 100. U 13. U 13. U 
15..:25,.2 10. U 12~ 20. 100. Ii 13. u 13. u 

10S-10-1 (MI8K) 10. U 12. 20. U 100. U 13. UJ 13. U 
591·18·6 10~ U 12, 21);, iJ 100. U 13. UJ 13. U 
127-1S-4 10. U 12. U 20. U 100. U 13. UJ 13. U 
79·34~5 10. u 12. U 20. U 100. U 13. UJ 13. U 

10S-88-3 2. J 12. U 3. J 180. 13. UJ 13. U 
108-91)- 11). U 12. U 20. U 100. U 13. UJ 13. U 
100-41-4 10. U 27. 20. U 720. 8600. D 200. 
100-42-5 10 .. U 12, U 20. U 100. U 13. UJ 13. U 

1330-20-7 2. J 12. U 3. J 1600. 39000. D 130. 

*** Validation Complete *** 



DATAlCP3 NAS MEMPHIS Page: 2 
10/30/95 NAS MEMPHIS, RFI, ASSEMBLY C Time: 11:19 

SWMU 15 - Primary Samples 

015-11-0100-45 
01511010045 
123748 
01511010045 
05/19/95 
OS/23/95 
WElteI' 
UG/l 

1407 VAL 

13. 10. u 
13~ 10. u 
13. u 10. u 
13. U 10. U 

u 50. 13. u 10. u 
IJ 50. 25. UJ 10. U 
u 50. 13. u 10. u 
IJ 50. 13. U 10. U 
u 50. 13. u 10. u 

12. U 50; 13. U 10. U 
12. u 50. 13. u 10. u 
12. U SO~ 13. U 10. U 
12. u 50. 13. u 10. u 
fch. Ii 5th 13. u 10. U 
12. u 50. 13. u 10. u 
12. U 50, . 13. U 10. U 
12. u 50. 13. u 10. u 

U 13. u 10. U 
12. 13. u 10. u 
12. 13. U 10. U 
12. u u 13. u 10. u 
12~ u 13. U 2, J 
12. u u u 13. u 10. u 
U!. U U U 13. U 10. U 
12. u 50. u u 13. u 10. u 
12. U SO, U UJ 13. UJ 10. U 
12. u 50. u u u 13. u 10. u 
12. U 50. U U U 13. U 10. U 
12. u 50. u J U 13. U 10. u 
12. U 50. U U U 13. U 10. U 
12. u 240. J 10. J 2. J 
12. u 50, u U U 13. U 10. u 
12. u 83. J 4. J 10. U 

*** Validation Complete *** 



DATAlCP3 
10/30/95 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY C 

SWMU 15 - Primary Samples 

*** Validation Complete *** 

Page: 3 

Time: 11 :19 



HydroLogic Mobile lAboralory 

Analytical Results - Volatile Orgll1llc Compounds 

Memphis Naval Air Station 

SlIlTIple LOClition:015S0001 01 

lAb File 10: NAS6QA.OO1 

Calibration Sld.:vc0e06.001 

Compound 

VinYl Chloride 

1,1-Dichloroethene 

1-1,2-0Ichloroethene 

c-1,2-0ichloroelhene 

1 ,1-0ichloropropene 

Benzene 

Trichloroethene 

0-1,3-0ichloropropane 

1-1,3-0ichloropropene 

Toluene 

Tetrachloroethane 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-XYlene 

BFB (surrogale) 

40,42 

n-Propylbenzane 

2-Chlorololuene 

4-Chlorololuene 

1,3,5-Trimethylbenzene 

I-Butylbenzene 

1,2,4-Trimelttylbenzene 

s-butylbenzene/1,3-0CB 

1,4-Dichlorobenzene 

p-Isopropyllolu_ 

1 ,2-0ichlorobanzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

HexachlorobutAdiane 

1,2,3-Trichlorobanzene 

Oichlorotluoromethllne 

Bromornethll1le 

Chloroelhll1le 

Trichlorofluoromelhane 

Melhylenechloride 

1,1-0Ichioroelhll1le 

Bromochloromethll1le 

Chloroform 

2,2-Dichloropropll1le 

1,2-Dichloroethll1le 

1,1,1-Trichloroethane 

Caroon Telrachloride 

Oibrornomelhll1le 

1,2-Dichloropropll1le 

Trichloroethane 

Bromodlchlorornethllne 

1,1,2-Trichloroethll1le 

1 ,3-Dichloropropene 

Oibromochloromethll1le 

1,2-dibrornomethll1le 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-Dibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 

BOL 

BDL 

BDL 

BOL 

BOL 

BDL 

BDL 

BOL 

BDL 

BOL 

BOL 

BDL 

BOL 

BOL 

BDL 

83 

BOL 

BOL 

BOL 

BDL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BDL 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

n/~ 
n/a 

n/a 
n/a 
nill 

n/a 
n/a 
n/a 
n/a 
n/a 

Oale: 0f110f1/95 
BlII1lk: blk0606.001 

Conc..,. BllI1lk 

Hall (ppb) Concen. 

BOL 

BOL 

BOL 

BOL 

BDL 

nia 

BDL 

BOL 

BDL 

n/a 
BOL 

BDL 

n/a 
n/a 
n/a 
n/a 
eg.S 

n/a 
n/a 
BOL 

BOL 

n/a 
nia 

n/a 
n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

BDL 

BDL 

BDL 

BOL 

BDL 

11 12 

BDL 

BDL 

BDL 

BDL 

BDL 

BOL 

BOL 

BDL 

BOL 

BOL 

BDL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BDL 

BDL 

Dilution: 



Hydrologic Mobile Laboratory 

Analytical Results - Voletile Organic Compounds 

Memphis Neval Air Station 

Sample location:01SGOO0102 

Lab File ID: NAS68A.OOl 

Celibretion Std.:vc0607.001 

Compound 

Vinyl Chloride 
1,1-Dichloroethene 

t-l,2-Dichloroethene 

c-l,2-Dichloroethene 

1,1-Dichloropropene 

Benzene 

Trichloroethene 
c-l,3-Dichloropropene 

t-l,3-Dichloropropene 

Toluene 

Tetrechloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenas 

Styrene 

o-Xylene 

BFB (surrogete) 
40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 
1 ,3,S-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/1 ,3-DCB 

1,4-Dichlorobenzene 

p-Isopropyltoluene 

1,2-Dichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Nephthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Dichlorofluoromethane 

Bromomethane 

Chloroethene 

Trichlorofluoromethane 

Methylenechloride 

1,1-Dichloroethene 

Bromochloromethane 

Chloroform 

2,2-Dichloropropane 

1,2-Dichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrechloride 

Dibromomethane 

1,2-Dichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-Dichloropropene 

Dibromochloromethene 

1,2-dibromomethane 

1,1,1,2-Tetrechloroethane 

Bromoform 

41,43 

1,2-Dibromo-3-chloropropene 

Concen. 

PID (ppb) 

BDl 
BDl 

BDl 

BDl 

BDl 

19.6 

BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

61 

S.S 

BDl 

S 

103 

8.4 

9.7 

BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

n/e 

n/e 

n/e 

n/e 

n/e 

n/e 

n/e 

n/e 

n/e 

n/e 

n/e 

n/e 

n/e 

n/e 

nil!-
n/e 

n/e 

n/e 

n/e 

n/e 

n/e 

n/e 

n/e 

n/e 

Dete: 08107/95 

Blank: blk0607.001 

Concen. Blank 

Hall (ppb) Concen. 

BDl 
BDl 

BDl 

BDl 

BDl 

n/e 
BDl 

BDl 

BDl 

n/e 

BDl 

BDl 

n/e 

n/e 
n/e 

n/e 
87.3 

n/e 

n/e 
BDl 

BDl 

n/e 

n/e 

n/e 

n/e 

BDl 

n/e 
BDl 

n/e 
BDl 

n/e 
BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

S 12 

BDl 

BDl 

BDl 
BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

Dilution: 



Hydrologic Mobile laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air station 

Sample location:015GOOOl 03 

lab File ID:NAS73.001 

Calibration Std.:vc0516.001 

Compound 

Vinyl Chloride 
1,1-Dichloroethene 
t-l,2-Dichloroethene 

c-l,2-Dichloroethene 

1,1-Dichloropropene 

Benzene 
Trichloroethene 
c-l,3-Dichloropropene 

l-l,3-Dichloropropene 

Toluene 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 

m,p-Xylenes 
Styrene 

o-Xylene 
BFB (surrogate) 
40,42 

n-Propylbenzene 
2-Chlorotoluene 

4-Chlorotoluene 
1 ,3,S-Trimethylbenzene 
t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/l,3-DCB 

1 A-Dichlorobenzene 
p-Isopropyltoluene 
1,2-Dichlorobenzene 

n-Butylbenzene 
1,2,4-Trichlorobenzene 

Naphthalene 
Hexachlorobutadiene 
1,2,3-Trichlorobenzene 

Dichlorof!uoromethane 
Bromomethane 

Chloroethane 
Trichlorofluoromethane 
Methylenechloride 

1,1-Dichloroeihane 
Bromochloromethane 

Chloroform 
2,2-Dichloropropane 
1,2-Dichloroethane 

1,1,1-Trichloroethane 
Carbon Tetrachloride 

Dibromomethane 
1,2-Dichloropropane 

Trichloroethene 
Bromodichloromethane 
1,1,2-Trichloroethane 

1,3-Dichloropropene 
Dibromochloromethane 

1,2-dibromomeihane 
1,1,1,2-Tetrachloroethane 
B;omoform 

41,43 
1,2-Dibromo-3-chloropropene 

Concen. 

PID (ppb) 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
8.1 

21.2 
1404 

38.9 
83.4 
5.2 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 

BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

n/a 
n/a 

.n/a 
n/a 
n/a 

n/a 

n/a 

n/a 
n/a 
n/a 

n/a 

n/a 

n/a 
n/a 

n/a 

n/a 
n/a 

n/a 
n/a 

n/a 
n/a 

n/a 

n/a 
n/a 

Date: 05/16/95 

Blank: blk0516.001 

Concen. Blank 

Hall (ppb) Concen. 

BDl 
BDl 
BDl 

BDl 
BDl 

n/a 
BDl 
BDl 

BDl 

n/a 

BDl 
BDl 

n/a 

n/a 

n/a 

n/a 
81.2 

n/a 

n/a 
BDl 

BDl 

n/a 
n/a 

n/a 
n/a 

BDl 

n/a 
BDl 

n/a 
BDl 

n/a 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDL 11 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 

BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

Dilution: 



Hydrologic Mobile Laboratory 
Analytical Results - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample location:015S000201 
Lab File ID:nas74.001 

Calibration Std.:vc0516.001 

Compound 

Vinyl Chloride 
1,1-Dichloroethene 
t-l,2-Dichloroethene 

c-l,2-Dichloroethene 
1 ,1-Dichloropropene 

Benzene 
Trichloroethene 
c-l,3-Dichloropropene 
t-l,3-Dichloropropene 
Toluene 

Tetrachloroethene 
Chlorob enzene 
Ethylbenzene 
m,p-Xylenes 
Styrene 

o-Xylene 
BFB (surrogate) 
40,42 

n-Propylbenzene 
2-Chlorotoluene 

4-Chlorotoluene 
1,3,5-Trimethylbenzene 
t-Butylbenzene 

1,2,4-Trimethylbenzene 
s-butylbenzene/l.3-DCB 
1,4-Dichlorobenzene 
p-Isopropyltoluene 
1,2-Dichlorobenzene 

n-Butylbenzene 
1,2,4-Trichlorobenzene 

Naphthalene 
Hexachlorobutadiene 
1,2,3-Trichlorobenzene 

Dichlorofluoromethane 
Bromomethane 

Chloroethane 
Trichlorofluoromethane 
Methylenechloride 
1,1-Dichloroethane 
Bromochloromethane 

Chloroform 
2,2-Dichloropropane 
1,2-Dichloroethane 

1,1,1-Trichloroethane 
Carbon Tetrachloride 

Dibromomethane 
1,2-Dichloropropane 

Trichloroethene 
Bromodichloromethane 
1,1,2-Trichloroethane 

1,3-Dichloropropene 
Dibromochloromethane 

1 ,2-dibromomethane 
1,1,1,2-Tetrachloroethane 
Bromoform 
41,43 
1,2-Dibrom0-3-chloropropene 

Concen. 

PID (ppb) 

BDl 
BDl 
BDl 

BDl 
BDl 

36.8 
BDl 
BDl 
BDl 
BDl 

BDl 
BDl 
39.8 
68.5 
BDl 
26.8 
589 
44.5 

7.7 
BDl 

BDl 
BDl 
7.2 
BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
nla 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Date: 05/16/95 
Blank: blk0516.001 

Concen. Blank 
Hall (ppb) Concen. 

BDl 
BDl 
BDl 
BDl 
BDl 

n/a 
BDl 
BDl 

BDl 
n/a 
BDl 
BDl 
n/a 
n/a 
n/a 
n/a 
55.3 

n/a 
n/a 
BDl 

BDl 
n/a 
n/a 
n/a 
n/a 
BDl 
n/a 
BDl 

n/a 
BDl 

n/a 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
15 11 
BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

SOL 
BDl 

BDl 
BDl 
BDl 

SOL 
BDl 

BDl 
BDl 
BDl 

BDl 
SOL 

Dilution: 



Hydrologic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample location:015S000201 
Lab File ID:nas74a.001 

Calibration Std.:vc0517.001 

Compound 

Vin y/ Chi orid e 
1,1-Dichloroethene 
t-l,2-Dichloroethene 

c-l,2-Dichloroethene 
1,1-Dichloropropene 

Benzene 
Trichloroethene 
C-l,3-Dichloropropene 
t-l,3-Dichloropropene 
Toluene 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene . 

m,p-Xylenes 
Styrene 

o-Xylene 
BFB (surrogate) 
40,42 

n-Propy/benzene 
2-Chlorotoluene 

4-Chlorotoluene 
1 ,3,S-Trimethylbenzene 
t-Butylbenzene 

1,2,4-Trimethylbenzene 
s-butylbenzene/1 ,3-DCB 

l,4-Dichlorobenzene 
p-Isopropy/toluene 
1,2-Dichlorobenzene 

n-Butylbenzene 
1,2,4-Trichlorobenzene 

Naphthalene 
Hexachlorobutadiene 
1,2,3-Trichlorobenzene 

Dichlorofluoromethane 
Bromomethane 

Chloroethane 
Trichlorofluoromethane 
Methylenechloride 

1,1-Dichloroethane 
Bromochloromethane 

Chloroform 
2,2-Dichloropropane 
1,2-Dichloroethane 

1,1,1-Trichloroethane 
Carbon Tetrachloride 

Dibromomethane 
1,2-Dichloropropane 

Trichloroethene 
Bromodichloromethane 
1 ,1 ,2-T richl oroethane 

1,3-Dichloropropene 
Dibromochloromethane 
1,2-dibromomethane 
1,1,1,2-Tetrachloroethane 
Bromoform 
41,43 
1,2-Dibrom0-3-chloropropene 

Concen. 
PID (ppb) 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
48.5 

64.8 
BDl 

29.7 
113 
25.2 

21.7 
BDl 

BDl 
BDl 
BDl 

BDl 
18.0 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Date: 05/17/95 

Blank: blk0517.001 

Concen. Blank 
Hall (ppb) Concen. 

BDl 
BDl 
BDl 

BDl 
BDl 

n/a 
BDl 
BDl 

BDl 
n/a 
BDl 
BDl 
n/a 
n/a 
n/a 
n/a 
74.1 
n/a 
n/a 
BDl 

BDl 

n/a 
n/a 
n/a 
n/a 
BDl 
n/a 
BDl 

n/a 
BDl 

n/a 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
5 13 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

Dilution: 3.23 



Hydrologic Mobile laboratory 
Analytical Results - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample locanon:015G000202 
lab File ID:08s71.001 
calibration Std.:vc0516.001 

Compound 

Vinyl Chloride 
1,1-Dichloroethene 
t-l,2-Dichloroethene 
c-l.2-Dichloroethene 
1,1-Dichloropropene 

Benzene 
Trichloroethene 
C-l,3-Dichloropropene 

t-l,3-Dichloropropene 
Toluene 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 

m,p-Xylenes 
Styrene 

o-Xylene 
BFB (surrogate) 
40,42 

n-Propylbenzene 
2-Chlorotoluene 

4-Chlorotoluene 
1,3,5-Trimethylbenzene 
t-Butylbenzene 

1,2,4-Trimethylbenzene 
s-butylbenzene/l,3-DCB 

l,4-Dichlorobenzene 
p-Isopropyltoluene 
1,2-Dichlorobenzene 

n-Butylbenzene 
1,2,4-Trichlorobenzene 

Naphthalene 
Hexachlorobutadiene 
1,2,3-Trichlorobenzene 

Dichlorofluoromethane 
Bromomethane 

Chi oroethane 
Trichlorofluoromethane 
Methylenechloride 

1,1-Dichloroethane 
Bromochloromethane 

Chloroform 
2,2-Dichloropropane 
1,2-Dichloroethane 

1,1, f -Trichloroethane 
Carbon Tetrachloride 

Dibromomethane 
1,2-Dichloropropane 

Trichloroethene 
Bromodichloromethane 
1,1,2-Trichloroethane 

1,3-Dichloropropene 
Dibromochloromethane 

1,2-dibromomethane 
1,1,1,2-Tetrachloroethane 
Bromoform 
41,43 
1,2-Dibrom0-3-chloropropene 

Concen. 

PID (ppb) 

BDl 
BDl 
BDl 
BDl 
BDl 
13 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
15 

8 
BDl 

BDl 
185 
5.7 

43.2 
BDl 

BDl 
BDl 
BDl 
9.5 
10.2 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
flfa 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

Date: 05/16/95 

Blank: blk0516.001 

Concen. Blank 

Hall (ppb) Concen. 

BDl 
BDl 
BDl 
SDl 
BDl 

nla 
BDl 
BDl 

BDl 
nla 
BDl 
BDl 
nla 
nla 
nla 
nla 
78.5 
nla 
nla 
BDl 

BDl 
nla 
nla 
nla 
nla 
BDl 
nla 
BDl 

nla 
BDl 

nla 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
5 11 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

DHution: 



Hydrologic Mobile Laboratory 
Analytical Results - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample location:015G000202 RA 
Lab FIle IO:nas71 a.OOl 

Calibration Std.:vc0517.001 

Compound 

Vinyl Chloride 
1,1-0ichloroethene 
t-l,2-0ichloroethene 

c-l,2-0ichloroethene 
1,1-0ichloropropene 

Benzene 
Trichloroethene 
c-l,3-Dichloropropene 

t-l,3-0ichloropropene 
Toluene 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 

m,p-Xylenes 
Styrene 

o-Xy/ene 
BFB (surrogate) 
40,42 

n-Propylbenzene 
2-Chlorotoluene 

4-Chlorotoluene 
1,3,5-Trimethylbenzene 
t-Butylbenzene 
1,2,4-Trimethylbenzene 
s-butylbenzene/1.3-0CB 
1,4-0ichlorobenzene 
p-Isopropyltoluene 
1,2-0ichlorobenzene 

n-Butylbenzene 
1,2,4-Trichlorobenzene 

Naphthalene 
Hexachlorobutadiene 
1,2,3-Trichlorobenzene 

Oichlorofluoromethane 
Bromomethane 

Chloroethane 
Trichlorofluoromethane 
Methylenechloride 

1,1-0ichloroethane 
Bromochloromethane 

Chloroform 
2,2-0ichloropropane 
1,2-0ichloroethane 

1,1,1-Trichloroethane 
Carbon Tetrachloride 

Oibromomethane 
1,2-0ichloropropane 

Trichloroethene 
Bromodichloromethane 
1,1,2-Trichloroethane 

1,3-0ichloropropene 
Oibromochloromethane 
1,2-dibromomethane 
1.1,1,2-Tetrachloroethane 
Bromoform 

41,43 
1,2-0ibrom0-3-chloropropene 

Concen. 
PIO (ppb) 

BOl 
BOl 
BOl 

BOl 
BOl 

20 
BOl 
BOl 

BOl 
BOl 

BOl 
BOl 
34.8 

34.9 
BOl 

BOl 
101 
BOl 

71.4 
BOl 

BOl 
BOl 
BOl 
BOl 
BOl 

BOl 
BOl 
BOl 

BOl 
BOl 

BOl 
BOl 
BOl 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/e. 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Date: 05/17/95 

Blank: blk0517.001 

Concen. Blank 
Hall (ppb) Concen. 

BOl 
BOl 
BOl 

BOl 
BOl 

n/a 
BOl 
BOl 

BOl 
n/a 
BOl 
BOl 
n/a 
n/a 
n/a 
n/a 
81 

n/a 
n/a 
BOl 

BOl 
n/a 
n/a 
n/a 
n/a 
BOl 
n/a 
BOl 

n/a 
BOl 

n/a 
BOl 
BOl 

BOl 
BOl 

BOl 
BOl 
13 13 

BOl 
BOl 

BOl 
BOl 
BOl 

BOl 
BOl 

BOl 
BOl 

BOl 
BOl 
BOl 

BOl 
BOl 

BOl 
BOl 
BOl 

BOl 
BOl 

Dilution: 10 



Hydrologic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample location:015S003007 

Lab FIle ID:NAS93.001 

Calibration Std.:vc0518.001 

Compound 

Vinyl Chloride 
1,1-Dichloroethene 
t-l,2-Dichloroethene 

c-l,2-Dichloroethene 
1,1-Diehloropropene 

Benzene 
Trichloroethene 
c-l,3-Dichloropropene 

t-l,3-Dichloropropene 

Toluene 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 

m,p-Xylenes 
Styrene 

o-Xylene 
BFB (surrogate) 
40,42 

n-Propylbenzene 
2-Chlorotoluene 

4-Chlorotoluene 
1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 
s-butylbenzene/l,3oDCB 

1,4-Dichlorobenzene 
p-Isopropyltoluene 
1,2-Dichlorobenzene 

n-Butylbenzene 
1,2,4-Trichlorobenzene 

Naphthalene 
Hexachlorobutadiene 
1,2,3-Trichlorobenzene 

Dichlorot/uoromethane 
Bromomethane 

Chloroethane 

Trichloroftuoromethane 
Methylenechloride 

1,1-Dichloroethane 

Bromochloromethane 

Chloroform 
2,2-Dlchloropropane 
1,2-Dichloroethane 

1,1 , 1-Trichloroethane 
Carbon Tetrachloride 

Dibromomethane 
1,2-Dichloropropane 

Trichloroethene 
Bromodichloromethane 
1,1,2-Trichloroethane 

1,3oDichloropropene 
Dibromochloromethane 

1,2-dibromomethane 
1,1,1,2-Tetrachloroethane 
Bromoform 

41,43 

1,2-Dibromo-3ochloropropene 

Concen. 

PID (ppb) 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
70.5 

BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 

BDl 

BDl 

BDl 
BDl 

BDl 
BDl 

BDl 

BDl 
BDl 

n/a 
n/a 

n/a 
n/a 
n/a 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 

n/a 

n/a 

n/a 

n/a 
n/a 
n/a 

n/a 
n/a 

n/a 
n/a 
n/a 

n/a 
n/a 

Date: 05/18/95 
Blank: blk0518.001 

Concen. Blank 

Hall (ppb) Concen. 

BDl 
BDl 
BDl 

BDl 
BDl 

n/a 
BDl 
BDl 

BDl 

n/a 

BDl 
BDl 
n/a 

n/a 
n/a 

n/a 
48.7 

n/a 

n/a 
BDl 

BDl 
n/a 

n/a 

n/a 
n/a 

BDl 

n/a 
BDl 

n/a 
BDl 

n/a 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 10 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 

BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 

BDl 

Dilution: 2 



Hydrologic Mobile Laboratory 

Analytical Results - Vo/atile Organic Compounds 
Memphis Naval Air Station 

Sample location:015S003007 
Lab File ID: NAS93A.00l 

Calibration Std.:vc0521.001 

Compound 

Vinyl Chloride 
1,1-Dichloroethene 
t-l,2-Dichloroethene 

c-l,2-Dichloroethene 
1,1-Dichloropropene 

Benzene 
Trichloroethene 
c-l,3-Dichloropropene 

t-l,3-Dichloropropene 
Toluene 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
m,p-Xylenes 
Styrene 

o-Xylene 
BFB (surrogate) 
40,42 

n-Propylbenzene 
2-Chlorotoluene 

4-Chlorotoluene 
1,3,5-Trimethylbenzene 
t-Butylbenzene 

1,2,4-Trimethylbenzene 
s-butylbenzene/l,3-DCB 
l,4-Dichlorobenzene 
p-Isopropylto/uene 
1,2-Dichlorobenzene 

n-Butylbenzene 
1,2,4-TJichlorobenzene 

Naphthalene 
Hexachlorobutadiene 
1,2,3-Trichlorobenzene 

Dichlorofluoromethane 
Bromomethane 

Chloroethane 
TJichlorofluoromethane 
Methylenechloride 

1,1-Dichloroethane 
Bromochloromethane 

Chloroform 
2,2-Dichloropropane 
1,2-Dichloroethane 

1,1,1-Trichloroethane 
Carbon Tetrachloride 

Dibrom om ethane 
1,2-Dichloropropane 

Trichloroethene 
Bromodichloromethane 
1,1,2-Trichloroethane 

1,3-Dichloropropene 
Dibromochloromethane 

1,2-dibromomethane 
1,1,1,2-Tetrachloroethane 
Bromoform 
41,43 
1,2-Dibromo-3-chloropropene 

Concen. 
PID (ppb) 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
81.8 

BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 
BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDL 
BDl 

n/a 
n/a 

n/a 
n/a 
n/a 

n/a 
n/a 

nfa 
n/a 
n/a 

n/a 
n/a 

n/a 
n/a 

n/a 
n/e. 
nfa 

n/a 
n/a 

n/a 
n/a 
n/a 
n/a 

n/a 

Date: OS/21/95 
Blank: blk0521.001 

Concen. Blank 
Hall (ppb) Concen. 

BDl 
BDl 
BDl 
BDl 
BDl 

n/a 
BDl 
BDl 

BDl 

n/a 
BDl 
BDl 
n/a 

n/a 
n/a 

n/a 
45.4 
n/a 

n/a 
BDl 

BDl 
n/a 
n/a 

n/a 
n/a 
BDl 

n/a 
BDl 

n/a 
BDl 

n/a 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
20 15 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

DUUtion: 



Hydrologic Mobile laboratory 
Analytical Results - Vo/atile Organic Compounds 
Memphis Naval Air Station 

Semple location:015S003017 
lab File IO:NAS94.001 

Calibration Std.:vc0518.001 

Compound 

Vinyl Chloride 
1,1-0ichloroethene 
t-l,2-0Ichloroettiene 

c-l,2-0ichloroethene 
1,1-0ichloropropene 

Benzene 
Trichloroethene 
c-l,3-0ichloropropene 

t-l,3-0ichloropropene 
Toluene 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
m,p-Xylenes 
Styrene 

o-Xylene 
BFB (surrogate) 
40,42 

n-Propylbenzene 
2-Chloroto/uene 

4-Chlorotoluene 
1,3,5-Trimethylbenzene 
t-Butylbenzene 
1,2,4-Trimethy/benzene 
s-butylbenzene/1 ,3-0CB 

1,4-0ichlorobenzene 
p-Isopropyltoluene 
1,2-0ichlorobenzene 

n-Butylbenzene 
1,2,4-Trichlorobenzene 

Naphthal ene 
Hexachlorobutadiene 
1,2,3-Trichlorobenzene 

Oichlorofluoromethane 
Bromomethane 

Chloroethane 
Trichloroftuoromethane 
Methylenechloride 

1,1-0ichloroethane 
Sromochloromethane 

Chloroform 
2,2-0ichloropropane 
1,2-0ichloroethane 

1,1,1-Trichloroethane 
carbon Tetrachloride 

Oibromomethane 
1,2-0ichloropropane 

Trichloroethene 
Bromodichloromethane 
1,1,2-Trichloroethane 

1,3-0ichloropropene 
Oibromochloromethane 

1,2-dibromomethane 
l,l,1,2-Tetrachloroethane 
Bromoform 
41,43 

1,2-0ibrom0-3-chloropropene 

Concen. 
PIO (ppb) 

BOl 
BOl 
BOl 

BOl 
BOl 
BOl 
BOl 
BOl 

BOl 
BOl 

BOl 
BOl 
41.7 

47.3 
10.6 

2.5 
83.6 
17.6 

BOl 
BOl 

BOl 
15.8 
BOl 

17.2 
10.5 

BOl 
SOL 
BOl 

BOl 
BOl 

BOl 
BOl 
BOl 

nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nta 
nla 
nla 
nla 
nla 
n/a-
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

Date: 05/18/95 

Blank: blk0518.001 

Concen. Blank 

Hall (ppb) Concen. 

BOl 
BOl 
BOl 

BOl 
BOl 

nla 
BOl 
BDl 

BOl 
nla 
BOl 
BOl 
nfa 
nla 
nla 
nla 
47.7 

nla 
nla 
BOl 

BOl 
nla 
nla 
nla 
nla 
BOl 
nla 
BOl 

nla 
SOL 

nla 
BOl 
SOL 

BDl 
BOl 

BOl 
BOl 
BOl 10 

BOl 
BDl 

BOl 
BOl 
BOl 

BOl 
BDl 
BOl 
BOl 

BOl 
BOl 
BOl 

BOl 
BOl 

BOl 
BOl 
BOl 
BOl 
BOl 

Oilubon: 2 



Hydrologic MabUe Laboratory 
Analytical Results - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample location:01SG003048 ra 
Lab File ID:NAS91A.001 

Calibration Std.:vcOS19.001 

Compound 

Vinyl Chloride 
1,1-Dichloroethene 
t-l,2-Dichloroethene 

c-l,2-Dichloroethene 
1,1-Dichloropropene 

Benzene 
Trichloroethene 
C-l,3-Dichloropropene 

t-l,3-Dichloropropene 
Toluene 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 

m,p-Xylenes 
Styrene 
o-Xylene 
BFB (surrogate) 
40,42 

n-Propy/benzene 
2-Chloroto/uene 
4-Chlor01oluene 
1,3,S-Trimethylbenzene 
t-Butylbenzene 

1,2,4-Trimethylbenzene 
s-butylbenzene/1 ,3-DCB 

l,4-Dichlorobenzene 
p-Isopropyltoluene 
1,2-Dichlorobenzene 

n-Butylbenzene 
1,2,4-Trichlorobenzene 

Naphthalene 
Hexachlorobutadiene 
1,2,3-Trichlorobenzene 

Dichlorofluoromethane 
Bromomethane 

Chloroethane 
Trichlorof/uoromethane 
Methylenechloride 

1,1 -Dichl ciroethane 
Bromochloromethane 

Chloroform 
2,2-Dichloropropane 
1,2-Dichloroethane 

1,1,1-Trichloroethane 
Carbon Tetrachloride 

Dibromomethane 
1,2-Dichloropropane 

Trichloroethene 
Bromodichloromethane 
1,1.2-Trichloroethane 
1,3-Dichloropropene 
Dibromochloromethane 

1,2-dibromomethane 
1 , 1 , 1 ,2-T etrachf oroethane 
Bromoform 

41,43 
1,2-Dibromo-3-chloropropene 

Concen. 
PID (ppb) 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
87.S 
BDl 
BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BOl 

BDl 
BDl 
BDl 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
nla 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Date: OS/19/9S 

Blank: blkOS19.001 

Concen. Blank 
Hall (ppb) Concen. 

BDl 
BDl 
BDl 

BDl 
BDl 

n/a 
BDl 
BDl 

BDl 
n/a 
BDl 
BDl 
n/a 
n/a 
n/a 
n/a 
79.3 
n/a 
n/a 
BDl 

BDl 
n/a 
n/a 
n/a 
n/a 
BDl 
n/a 
BDl 

n/a 
BOl 

n/a 
BOl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 12 

BDl 
BDl 

BDl 
BDl 
BDl 
BDl 
SDl 
BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BOl 

BDl 
BDl 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S000401 

Lab File ID:nas75a.00l 

Calibration Std.:vC0517.001 

Compound 

Vinyl Chloride 
1,1-Dichloroethene 

t-l,2-Dichloroethene 

c-l,2-Dichloroethene 

1,1-Dichloropropene 

Benzene 

Tnchloroethene 

c-l,3-Dichloropropene 

t-l,3-Dichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xyl enes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/1 ,3-DCB 

l.4-Dichlorobenzene 

p-Isopropyltoluene 
1,2-Dichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Dichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-Dichloroethane 

Bromochloromethane 

Chloroform 

2,2-Dichloropropane 

1,2-Dichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1,2-Dichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-Dichloropropene 

Dibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-Dibromo-3-chloropropene 

Concen. 

PID (ppb) 

BDL 
BDL 

eDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

23.1 

55.5 

15.2 

31.5 

99.8 

28.5 

41.3 

BDL 

BDL 

BDL 

BDL 

144 

26.4 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

nla 
nla 
nla 
nla 
nla 
nla 
nla 

nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
rila 
nla 

nla 
nla 
nla 
nla 
nla 
nla 
nla 

Date: 05/17/95 

Blank: blk0517.001 

Concen. Blank 

Hall (ppb) Concen. 

BDL 
BDL 

BDL 

BDL 

BDL 

nla 
BDL 

BDL 

BDL 

nla 
BDL 

BDL 

nla 
nla 
nla 

nla 
69.1 

nla 
nla 
BDL 

BDL 

nla 
nla 
nla 
nla 
BDL 

nla 
BDL 

nla 
BDL 

nla 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

80 13 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

Dilution: 4.35 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015GOOO402 

Lab Rle ID:nasn.OOl 

Calibration Std.:vc0517.001 

Compound 

Vinyl Chloride 
1,1-Dichloroethene 

t-l,2-Dichloroethene 

c-l,2-Dichloroethene 

1,1-Dichloropropene 

Benzene 

Trichloroethene 

c-l,3-Dichloropropene 

t-l,3-Dichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 
Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotol uene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-bulylbenzenetl,3-DCB 

l,4-Dichlorobenzene 

p-Isopropyltoluene 

1,2-Dichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Dichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichloroftuoromethane 

Methylenechloride 

1,1-Dlchloroethane 

Bromochloromethane 

Chloroform 

2,2-Dichloropropane 

1 ,2-Dichl oroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1,2-Dichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-Dichloropropene 

Dibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-Dibrom0-3-chloropropene 

Concen. 

PID (ppb) 

BDL 

BDL 

BDL 

BDL 
BDL 

2900 
BDL 

BDL 

BDL 

186 

BDL 

BDL 

820 

3000 
BDL 

349 

97.3 

BDL 

98 

BDL 

BDL 

222 

BDL 

540 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
oli 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

Date: 05/17/95 

Blank: blk0517.001 

Concen. Blank 

Hall (ppb) Concen. 

BDL 
BDL 

BDL 

BDL 

BDL 

nla 
BDL 

BDL 

BDL 

nla 
BDL 

BDL 

nla 
nla 
nla 
nla 
79.2 

nla 
nla 
BDL 

BDL 

nla 
nla 
nla 
nla 
BDL 

nla 
BDL 

nla 
BDL 

nla 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 13 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

Dilution: 10 



HydroLogic Mobile Laboralory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015GOOO402 

Lab Rle ID:NAS77A.OOl 

Calibration Sld.:vC0518.001 

Compound 

Vinyl Chloride 

1,1-Dichloroethene 

l-l,2-Dichloroethene 

c-l,2-Dichloroethene 

1,1-Dichloropropene 

Senzene 

Trichloroethene 

c-l,3-Dichloropropene 

l-l,3-Dichloropropene 
Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 
Styrene 

o-Xylene 

SFS (surrogale) 

40,42 

n-Propylbenzene 

2-Chlorololuene 

4-Chlorololuene 

1,3,5-Trimethylbenzene 

I-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/l,3-DCS 

1,4-Dichlorobenzene 
p-Isopropylloluene 

1,2-Dichlorobenzene 

n-Sutylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 
Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Dichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-Dichloroethane 

Bromochloromethane 

Chloroform 
2,2-Dichloropropane 

1,2-Dichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1,2-Dichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-Dichloropropene 

Dibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Sromoform 

41,43 

1,2-Dibrom0-3-chloropropene 

Concen. 

PID (ppb) 

SDL 

SDL 
SDL 

SDL 

SDL 

3200 

SDL 
SDL 

SDL 

SDL 

SDL 

SDL 

1300 

4200 
SDL 

500 

91.8 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

550 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

n/a 
n/a 

n/a 
n/a 
n/a 

n/a 
n/a 

n/a 
n/a 
n/a 

n/a 
n/a 
n/a 
n/a 

n/a 
n/a 
n/a 

n/a 
nla 

n/a 
n/a 
n/a 

n/a 
n/a 

Dale: 05/18/95 

Blank: blk0518.001 

Concen. Blank 

Hall (ppb) Concen. 

SDL 

SDL 
SDL 

SDL 
SDL 

n/a 
SDL 

SDL 

SDL 

n/a 
SDL 

SDL 

n/a 

n/a 
n/a 

n/a 
85.4 

n/a 

n/a 
SDL 

SDL 

n/a 
n/a 

n/a 
n/a 
SDL 

n/a 
SDL 

n/a 
SDL 

n/a 
SDL 

SDL 

SDL 
SDL 

BDL 

SDL 

SDL 10 

SDL 

SDL 

SDL 

SDL 

SDL 

SOL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

Dilution: 100 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile OrganiC Compounds 

Memphis Naval Air Station 

Sampl e Location:015GOOO403 

Lab Rle ID:nas72.001 

Calibration Std.:vc0516.001 

Compound 

Vinyl Chloride 

1,1-Dichloroethene 
t-l,2-Dichloroethene 

c-l,2-Dichloroethene 

1,1-Dichloropropene 

Benzene 

Trichloroethene 

c-l,3-Dichloropropene 

t-l,3-Dichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 
BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzenefl.3-DCB 

l,4-Dichlorobenzene 

p-Isopropyltoluene 
1,2-Dichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 
Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Dichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichloroftuoromethane 

Methylenechloride 

1.1-Dichloroethane 

Bromochloromethane 

Chloroform 

2,2-Dichloropropane 

1,2-Dichloroethane 

1,1 ,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 
1 ,2-Dichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1.3-Dichloropropene 

Dibromochloromethane 

1,2-dibromomethane 

1,1,1.2-Tetrachloroethane 

Bromoform 

41,43 

1,2-Dibrom0-3-chloropropene 

Concen. 

PID (ppb) 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

5.5 

9.4 
62.4 

BDL 

BDL 

BDL 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

Date: as/16/95 

Blank: blk0516.001 

Concen. Blank 

Hall (ppb) Concen. 

BDL 
BDL 
BDL 

BDL 
BDL 

nla 
BDL 

BDL 

BDL 

nla 
BDL 

BDL 

nla 
nla 
nla 
nla 
82.2 

nla 
nla 
BDL 

BDL 

nla 
nla 
nla 
nla 
BDL 

nla 
BDL 

nla 
BDL 

nla 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 11 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

Dilution: 104 



Hydrologic Mobile Laboralory 

Analytical Resulls - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S000502 

Lab File ID:NAS129.001 

Calibration Sld.:vc0523a.00l 

Compound 

Vinyl Chloride 
1,1-Dichloroethene 

l-l,2-Dichloroethene 

c-l,2-Dichloroethene 

1,1-Dichloropropene 

Benzene 
Trichloroethene 

c-l,3-Dichloropropene 

l-l,3-Dichloropropene 

Toluene 

Tetrachl oroelh ene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogale) 

40,42 

n-Propylbenzene 

2-Chlorololuene 

4-Chlorololuene 

1,3,5-Trimethylbenzene 

I-Butyl benzene 

1,2,4-Trlmethylbenzene 

s-butylbenzene/l,3-DCB 

l,4-Dichlorobenzene 

p-Isopropylloluene 

1,2-Dichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadlene 
1,2,3-Trichlorobenzene 

Dichlorofluorornethane 

Brornornethane 

Chloroethane 
Trichlorofluoromethane 

Methylenechloride 

1,1-Dlchloroethane 

Bromochloromethane 

Chloroform 

2,2-Dichloropropane 

1 ,2-Dichl oroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dlbromornethane 

1,2-Dlchloropropane 

Trichloroelhene 

Bromodlchloromethane 

1,1,2-Trichloroethane 

1,3-Dichloropropene 

Dibrornochlorornethane 

1,2-dibromomethane 

1,1,1.2-Tetrachloroethane 

Bromoform 

41,43 

1 ,2-Dibromo-3-chloropropene 

Concen. 

PID (ppb) 

BDL 

BDL 

BDL 

BDL 

BDL 

13.1 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 
71.4 

BDL 

BDL 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
tila 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

Dale: 05/23/95 

Blank: blk0523.001 

Concen. Blank 

Hall (ppb) Concen. 

BDL 
BDL 

BDL 

BDL 

BDL 

nla 
BDL 
BDL 

BDL 

nla 
BDL 

BDL 

nla 
nla 
nla 
nla 
50.2 

nla 
nla 
BDL 

BDL 

nla 
nla 
nla 
nla 
BDL 

nla 
BDL 

nla 
BDL 

nla 
BDL 
BDL 

BDL 

BDL 

BDL 

BDL 
13 10 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

Dilution: 



HydroLogic Mobile Laboretory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015GO00503 

Lab File ID:NAS126.001 

Calibretion Std.:vc0523a.00l 

Compound 

Vinyl Chloride 

1,1-Dichloroethene 

t-l,2-Dichloroethene 

c-l,2-Dichloroethene 

1,1-Dichloropropene 

Benzene 

Trichloroethene 

C-l,3-Dichloropropene 

t-l,3-Dichloropropene 

Toluene 

Tetracnloroethene 

Chlorobenzene 
Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 
2-Chlorololuene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/l,3-DCB 

l,4-Dichlorobenzene 

p-Isopropyltoluene 

1,2-Dichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Dichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-Dichloroethane 

Bromochloromethene 

Chloroform 
2,2-Dichloropropane 

1,2-Dichloroethane 

1,1,1-Trichloroethane 

Carbon TetrachlOride 

Dibromomethane 

1,2-Dichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-Dichloropropene 

Dibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-Dibromo-3-chloropropene 

Concen. 

PID (ppb) 

BDL 

BDL 
BDL 

BDL 

BDL 

741 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 

27.2 

BDL 

BDL 

BDL 

101 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
ora 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Dete: 05/23/95 

Blank: blk0523.001 

Concen. Blank 

Hall (ppb) Concen. 

BDL 

BDL 

BDL 

BDL 

BDL 

n/a 
BDL 

BDL 

BDL 

n/a 
BDL 

BDL 

n/a 
n/a 
n/a 
n/a 
70.1 

n/a 
n/a 
BDL 

BDL 

n/a 
n/a 
n/a 
n/a 
BDL 

n/a 
BDL 

n/a 
BDL 

n/a 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

5 10 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

DHulion: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015GOOO503 RA 

Lab Rle ID:NAS126AOOl 

Calibration Std.:vc0524.001 

Compound 

Vinyl Chloride 
1,1-Dichloroethene 
t-l,2-Dichloroethene 

c-l,2-Dlchloroethene 

1,1-Dichloropropene 

Benzene 
Trichloroethene 

c-l,3-Dichloropropene 

t-l,3-Dichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 
2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzenetl.3-DCB 

l,4-Dichlorobenzene 

p-Isopropyltoluene 

1,2-Dichlorobenzene 

n-Butylb enzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Dichloroftuoromethane 

Bromomethane 

Chloroethane 

Trichloroftuoromethane 

Methylenechloride 

1,1-Dichloroethane 

Bromochloromethane 

Chloroform 

2,2-Dichloropropane 

1,2-Dichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1.2-Dichloropropane 

Trichloroethene 

Bromodichloromethane 

1 ,1,2-Trichloroethane 

1,3-Dichloropropene 

Dibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1.2-Dibrom0-3-chloropropene 

Concen. 

PID (ppb) 

BDL 
BDL 
BDL 

BDL 

BDL 

538 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

98.5 
BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

nla 
nla 
nla 
nla 
nla 
ii/a 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

Date: 05/24/95 

Blank: blk0524.001 

Concen. Blank 

Hail (ppb) Concen. 

BDL 
BDL 
BDL 

eDL 

BDL 

nla 
BDL 

BDL 

BDL 

nla 
BDL 

BDL 

nla 
nla 
nla 
nla 
88.5 

nla 
nla 
BDL 

BDL 

nla 
nla 
nla 
nla 
BDL 

nla 
BDL 

nla 
BDL 

nla 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 
BDL 15 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S000601 

Lab File ID:NAS89.001 

Calibration Std.:vc0518.001 

Compound 

Vinyl Chloride 

1,1-Dichloroethane 
t-l,2-Dichloroethene 

c-l,2-Dichloroethene 

1,1-Dichloropropene 

Benzane 

Trichloroethene 
c-l,3-Dichloropropene 

t-l,3-Dichloropropane 

Toluene 

T etrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylanes 

Styrene 

o-Xylene 

BFB (surrogate) 

40.42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 
t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/1 ,3-DCB 

l,4-Dichlorobenzene 

p-Isopropylloluene 

1,2-Dichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthal ene 

Hexa.chlorobutadiene 

1,2,3-Trichlorobenzene 

Dichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-Dichloroethane 

Bromochloromethane 

Chloroform 

2,2-Dichloropropane 

1,2-Dichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1,2-Dichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-Dichloropropene 

Dibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-Dibrom0-3-chloropropene 

Concan. 

PID (ppb) 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

85.2 
5.9 

BDL 

BDL 

BDL 

8.4 

BDL 

8.1 

5.9 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Date: 05/18/95 

Blank: blk0518.001 

Concan. Blank 

Hall (ppb) Concan. 

BDL 
BDL 

BDL 

BDL 
BDL 

n/a 
BDL 

BDL 

BDL 

n/a 
BDL 
BDL 

n/a 
n/a 
n/a 
n/a 
66.2 

n/a 
n/a 
BDL 

BDL 

n/a 
n/a 
n/a 
n/a 
BDL 

n/a 
BDL 

n/a 
BDL 

n/a 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

14 10 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

Dilution: 



HydroLogic Mobile Leboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S006017 

Leb Rle ID:NAS92.001 

Calibration Std.:vc0518.001 

Compound 

Vinyl Chloride 

1,1-Dichloroethene 

t-1,2-Dichloroethene 

c-1,2-Dichloroethene 

1,1-Dichloropropene 

Benzene 

Trichloroethene 

c-1,3-Dichloropropene 

t-1,3-Dichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 
Ethytbenzene 

m,p-Xytenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propytbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethytbenzene 

s-butylbenzene/1,3-DCB 

1,4-Dichlorobenzene 

p-Isopropyttoluene 

1,2-Dichlorobenzene 

n-Butytbenzene 
1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Dichlorofluoromethane 

Bromomethane 

Chloroethene 

Trichlorofluoromethane 
Methylenechloride 

1,1-Dichloroethane 

Bromochloromethane 

Chloroform 

2, 2-Dichl oropropane 

1,2-Dichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1,2-Dichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-Dichloropropene 

Dibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-Dibrom0-3-chloropropene 

Concen. 

PID (ppb) 

BDL 

BDL 

BDL 

BDL 
BDL 

210 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

190 

450 

BDL 

14 

92.6 

BDL 

34.6 

BDL 

BDL 

48.8 

BDL 

160 
14.4 

BDL 

BDL 

BDL 

BDL 

BDL 

40.3 

BDL 

BDL 

nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nfa 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

Date: 05/1 8/95 
Blank: blk0518.001 

Concen. Blank 

Hall (ppb) Concen. 

BDL 
BDL 

BDL 

BDL 

BDL 

nla 
BDL 

BDL 

BDL 

nla 
BDL 

BDL 

nla 
nla 
nla 
nla 
62.4 

nla 
nla 
BDL 

BDL 

nla 
nla 
nla 
nla 
BDL 

nla 
BDL 

nla 
BDL 

nla 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 10 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

Dilution: 2.78 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015GOO6050 ra 

Lab File ID: NAS90A.OOl 

Calibration Std.:vC0519.001 

Compound 

Vinyl Chloride 
1,1-Dichloroethene 
t-l,2-Dichloroethene 

c-l,2-Dlchloroethene 

1,1-Dichloropropene 

Benzene 
Trichloroethene 

c-l,3-Dichloropropene 

t-l,S-Dichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2.4-Trimethylbenzene 

s-butylbenzene/l ,S-DCB 

l,4-Dichlorobenzene 

p-Isopropyltoluene 

1,2-Dichlorobenzene 

n-Butylb enzene 

1.2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Dichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-Dichloroethane 

Bromochloromethane 

Chloroform 

2.2-Dichloropropane 

1,2-Dichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1,2-Dichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1.3-Dichloropropene 

Dibromochloromethane 

1,2-dibromomethane 

1,1.1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-Dibrom0-3-chloropropene 

Concen. 

PID (ppb) 

BDL 
BDL 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

71.8 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 
BDL 

nla 
nla 

. nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

Date: 05/19/95 

Blank: blk0519.001 

Concan. Blank 

Hall (ppb) Concen. 

BDL 
BDL 
BDL 

BDL 

BDL 

nla 
BDL 

BDL 

BDL 

nla 
BDL 

BDL 

nla 
nla 
nla 
nla 
53 

nla 
nla 
BDL 

BDL 

nla 
nla 
nla 
nla 
BDL 

nla 
BDL 

nla 
BDL 

nla 
BDL 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 12 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 
BDL 

BDL 

BDL 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S007007 

Lab File IO:NAS96.001 

Calibration Std.:vc0519.001 

Compound 

Vinyl Chloride 
l,l-0ichloroethene 
t-l,2-Oichloroettiene 

c-l,2-Dichloroethene 

l,l-0ichloropropene 

Senzene 

Trichloroethene 

c-l,3-0ichloropropene 

t-l,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chi orobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

~Xylene 

SFB (surrogate) 
40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

l,2,4-Trimethylbenzene 

s-butylbenzene/l,3-0CS 

l,4-0ichlorobenzene 

p-Isopropyltoluene 

l,2-0ichlorobenzene 

n-Sutylbenzene 

1,2.4-Trichl orobenzene 

Naphthalene 

Hexachlorobutadiene 
1,2,3-Trichlorobenzene 

Oichloroftuoromethane 

Sromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

l,l-0ichloroethane 

Bromochloromethane 

Chlorofonn 

2,2-0ichloropropane 

1 ,2-Oichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

l,2-0ichloropropane 

Trichloroethene 

Sromodichloromethane 

1 ,1 ,2-Trichloroethane 

l,3-0ichloropropene 

Oibromochloromethane 

1 ,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromofonn 

41,43 

l,2-0ibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

SOL 
SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

91.9 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

Oate: 05/19/95 

Blank: blk0519.001 

Concen. Blank 

Hall (ppb) Concen. 

SOL 
SOL 
SOL 

SOL 

SOL 

nla 

SOL 

SOL 

SOL 

nla 

SOL 

SOL 

nla 

nla 

nla 

nla 
78.3 

nla 

nla 
SOL 

SOL 

nla 

nla 

nla 

nla 

SOL 

nla 
SOL 

nla 
SOL 

nla 
SOL 

SOL 

SOL 

SOL 

SOL 

SOL 
12 12 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 
SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

Oilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S007017 

Lab Rle IO:NAS97.001 

Calibration Std.:vc0519.001 

Compound 

VInyl Chi onde 
1 ,l-0ichl oroethene 

t-l,2-0ichloroethene 

c-l,2-0ichloroethene 
l,l-0ichloropropene 

Benzene 

Trichloroethene 

c-l,3-0ichloropropene 

t-l,3-0ichloropropene 

Toluene 

Tetrachl oroeth ene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 
2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/l,3-0CB 

1,4-0ichlorobenzene 

p-Isopropyltoluene 

l,2-0ichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

l,2,3-Trichlorobenzene 

OichlorofJuoromethane 

Bromomethane 

Chloroethane 

Trichloronuoromethane 

Methyl~echloride 

l,l-0ichloroethane 

Bromochloromethane 

Chloroform 

2,2-0lchloropropane 

l,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1 ,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

l,l,2-Trichloroethane 

l,3-0ichloropropene 

Oibromochloromethane 

l,2-dibromomethane 

1,1 ,1 ,2-Tetrachloroethane 

Bromoform 

41,43 

l,2-0ibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 

BOL 

BOL 

BOL 
BOL 

6.2 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

18.6 

5.7 

BOL 

BOL 

119 

7.5 

22 
BOL 

BOL 

BOL 

BOL 

BOL 

10.2 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

SOL 

BOL 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 
n/a 

n/a 

ii/a 
n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

Oate: 05/19/95 
Blank: blk0519.001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 

BOL 
BOL 

BOL 

BOL 

n/a 

BOL 
BOL 

BOL 

n/a 

BOL 
BOL 

n/a 

n/a 

n/a 

n/a 
70.2 

n/a 

n/a 
BOL 

BOL 

n/a 

n/a 

n/a 

n/a 

BOL 

n/a 
BOL 

n/a 

BOL 

n/a 
BOL 

BOL 

BOL 

SOL 

BOL 

BOL 
13 12 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

SOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Oilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015GOO7047 

Lab F~e ID:NAS95A.OOl 

Calibration Std.:vc0519.001 

Compound 

Vinyl Chloride 
l,l-Dichloroethene 

t-l,2-Dichloroethene 

c-l,2-Dichloroethene 

l,l-Dichloropropene 

Senzene 
Trichloroethene 
c-l,3-Dichloropropene 

t-l,3-Dichloropropene 

Toluene 

Tenchloroethene 

Chi orob enzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

~Xylene 

SFB (surrogate) 

40,42 

n-Propylbenzene 
2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Sutylbenzene 

1 ,2,4-Trimethylbenzene 

s-butylbenzene/1,3-DCB 

l,4-Dichlorobenzene 

p-Isopropyltoluene 
l,2-Dichlorobenzene 

n-Butylbenzene 

1,2,4-Trichl orobenzene 

Naphthalene 

Hexachlorobutadiene 
1,2,3-Trichlorobenzene 

Dichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methy/enechloride 

l,l-Dichloroethane 

Bromochloromethane 

Chloroform 

2,2-Dichloropropane 

l,2-Dichloroethane 

1,1 ,1-Trichloroethane 

Garbon Tetrachloride 

Dibromomethane 

l,2-Dichloropropane 

Trichloroethene 

Sromodichloromethane 

1 ,1 ,2-Trichloroethane 

l,3-Dichloropropene 

Dibromochloromethane 

1 ,2-dibrom omethane 

1 ,1 ,1 ,2-Tetrachloroethane 

Bromoform 

41,43 

l,2-Dibrom0-3-chloropropene 

Concen. 

PID (ppb) 

SDL 

SDL 
SDL 

SDL 

SDL 

SDL 

SDL 
SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

92.9 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 
SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

nla 
nla 
nla 

nla 

nla 

nla 
nla 

nla 

nla 

nla 

nla 
nla 

nla 

nla 

nla 
n/e. 
nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

Date: 05/19/95 

Blank: blk0519.001 

Concen. Blank 

Hall (ppb) Concen. 

SDL 
SDL 

SDL 

SDL 

SDL 

nla 
SDL 

SDL 

SDL 

nla 

SDL 

SDL 

nla 

nla 

nla 

nla 
n.9 

nla 

nla 

SDL 

SDL 

nla 

nla 

nla 

nla 

SDL 

nla 
SDL 

nla 
SDL 

nla 
SDL 

SDL 

SDL 

SDL 

SOL 

SDL 

SOL 12 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S008007 

Lab File IO:NAS98.001 

Calibration Std.:vc0519.001 

Compound 

Vinyl Chi onde 
1 ,l-0ichl oroethene 

t-l,2-0ichloroethene 

c-l,2-0ichloroethene 

l,l-0ichloropropene 

Benzene 

Trichloroethene 

c-l,3-0ichloropropene 

t-l,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 
2-Chlorotoluene 

4-ChlorotoJuene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Tnmethylbenzene 

s-butylbenzene/1,3-0CB 

1 ,4-0ichlorobenzene 

p-Isopropyltoluene 

l,2-0ichlorobenzene 

n-Butylbenzene 

l,2,4-Trichlorobenzene 

Naphthal ene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichl orofl u oromethane 

Methylenechlonde 

l,l-0ichloroethane 

Bromochloromethane 

Chlorofonn 

2,2-0ichloropropane 

l,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachlonde 

Oibromomethane 
l,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

l,l,2-Trichloroethane 

l,3-0ichloropropene 

Oibromochloromethane 

l,2-dibromomethane 

1 ,1 ,1 ,2-T etrachl oroeth ane 

Bromofonn 

41,43 

l,2-0ibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 
BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

73.7 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
nla 
nla 

nla 

nla 

nla 

nla 
nla 

nla 

nla 
nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

Date: 05/19/95 

Blank: blk0519.001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 
BOL 

BOL 

BOL 

BOL 

nla 
BOL 

BOL 

BOL 

nla 

BOL 

BOL 

nla 

nla 

nla 

nla 
51.9 

nla 

nla 
BOL 

BOL 

nla 

nla 

nla 

nla 

BOL 

nla 

BOL 

nla 
BOL 

nla 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

42 12 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Dilution: 3.03 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval AIr Station 

Sample Location:015GOO8007 RA 

Lab File ID:NAS98A.OOl 

Calibration Std.:vc0521.001 

Compound 

VInyl Chloride 

l,l-Dichloroethene 
t-l,2-Dichloroethene 

c-l,2-Dichloroethene 

l,l-Dichloropropene 

Senzene 

Trichloroethene 
c-l,3-Dichloropropene 

t-l,3-Dichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

SFS (surrogate) 

40,42 

n-Propylbenzene 
2-Chlorotoluene 

4-Chlorotoluene 
1,3,5-Trimethytbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/l,3-DCS 

l,4-Dichlorobenzene 

p-Isopropyltoluene 

l,2-Dichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 
Hexachlorobutadiene 

1 ,2,3-Trichl orobenzene 

Dichloroftuoromethane 

Bromomethane 

Chloroethane 

Trichloroftuoromethane 

Methylenechloride 

l,l-Dichloroethane 

Bromochloromethane 

Chloroform 

2,2-Dichloropropane 

l,2-Dichloroethane 

1 ,1 ,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1.2-Dichloropropane 

Trichloroethene 

Bromodichloromethane 

l,l,2-Trichloroethane 

l,3-Dichloropropene 

Dibromochloromethane 

l,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

l,2-Dibrom0-3-chloropropene 

Concen. 

PID (ppb) 

SDL 

SDL 
SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 
SDL 

SDL 

SDL 

SDL 

71 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

nla 

nla 

nla 
nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
nla 
nla 

nla 

n/o. 
rile. 
nla 

nla 

nla 

nla 

nla 

nla 

nla 
nla 

Date: 05/21 /95 

Blank: blk0521 .001 

Concen. Blank 

Hall (ppb) Concen. 

SDL 
SDL 

SDL 

SDL 

SDL 

nla 

SDL 

SDL 

SDL 

nla 

SDL 

SDL 

nla 

nla 
nla 

nla 
44 

nla 

nla 
SDL 

SDL 

nla 

nla 

nla 

nla 

SDL 

nla 
SDL 

nla 
SDL 

nla 
SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 15 

BDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 
BDL 

SDL 

SDL 

BDL 
SDL 

SDL 

SDL 

SDL 

Dilution; 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015G008015 

Lab File ID:NAS99.001 

Calibration Std.:vc0519.001 

Compound 

Vinyl Chloride 
l,l-0ichloroethene 
t-l,2-0ichloroethene 

c-l,2-0ichloroethene 

l,l-0ichloropropene 

Benzene 

Trichloroethene 
c-l,3-0ichloropropene 

t-l,3-0ichloropropene 

Toluene 

Tetrachl oroeth ene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/l,3-0CB 

1,4-0ichlorobenzene 
p-Isopropyltoluene 

l,2-0ichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Napl]thalene 
Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichloroftuoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

l,l-0ichloroethane 

Bromochloromethane 

Chlorofonn 

2,2-0ichloropropane 

l,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

l,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1 ,2-Trichloroethane 

1 ,3-0ichloropropene 

Oibromochloromethane 

1 ,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

l,2-0ibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 
BOL 
BOL 

BOL 

BOL 

230 

BOL 

SOL 

BOL 
BOL 

BOL 

BOL 
390 

340 

BOL 

BOL 
90.6 

BOL 

140 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

nla 

nla 

(J/a 

nla 
nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
nla-

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

Oate: 05/19/95 

Blank: blk0519.001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 
BOL 
BOL 

BOL 
BOL 

nla 
BOL 

BOL 

BOL 

nla 

BOL 

BOL 

nla 

nla 

nla 

nla 
90.9 

nla 

nla 
BOL 

BOL 

nla 
nla 

nla 

nla 

BOL 

nla 
BOL 

nla 
BOL 

nla 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 12 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Oilution: 20 



Hydrologic Mobile Laboratory 
Analytical Results - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample location:015GOO8043 
Lab Rle ID:NAS100.001 

Calibration Std.:vc0519.001 

Compound 

Vinyl Chloride 
l,l-Dichloroethene 
t-1,2-Dichloroethene 

c-1,2-Dichloroethene 
1 ,l-Dichl oropropene 

Benzene 
Trichloroethene 
c-1,3-Dichloropropene 

t-1,3-Dichloropropene 
Toluene 

Tetrachloroe1hene 
Chi orobenzene 
Ethylbenzene 
m,p-Xylenea 
Styrene 

o-Xylene 
BFB (surrogate) 
40,42 

n-Propylbenzene 
2-ChlorotoJuene 

4-Chlorotoluene 
1,3,5-Trimethylbenzene 
t-Butylbenzene 

1,2,4-Trimethylbenzene 
s-butylbenzene/1,3-DCB 

1 ,4-Dichlorobenzene 
p-Isopropyltoluene 
l,2-Dichlorobenzene 

n-Butylbenzene 
l,2,4-Trichlorobenzene 

Naphthalene 
Hexachlorobutadiene 
1,2,3-Trichlorobenzene 

Dichlorofluoromethane 
Sromomethane 

Chloroethane 
Trichlorofluoromethane 
Methylenechloride 

1 ,l-Dichl oroethane 
Bromochloromethane 

Chlorofonn 
2,2-Dichloropropane 
l,2-Dichloroethane 

1,1,1-Trichloroe1hane 
Carbon Tetrachloride 

Dibromome1hane 
l,2-Dichloropropane 

Trichloroe1hene 
Bromodichloromethane 
1,1,2-Trichloroe1hane 
l,3-Dichloropropene 
Dibromochloromethane 

1 ,2-dibromomethane 
1,1.1,2-Tetrachloroethane 
Bromofonn 
41,43 
l,2-Dibrom0-3-chloropropene 

Concen. 
PID (ppb) 

BDl 
BDl 
BDl 

BDl 
BDl 

176 
BDl 
BDl 

BDl 
BDl 

SDl 
SDl 
17.7 

BDl 
BDl 

BOl 
98.7 
BDl 

BDl 
BDl 

BDl 
BOl 
BDl 

BDl 
BDl 

BOl 
BDl 
SDl 

BDl 
BDl 

BDl 
BDl 
BDl 

nla 
nla 

nla 
nla 
nla 

nla 
nla 

nla 
nla 
nla 
nla 
nla 
nla 
nla 

nla 
n/a 
nla 
nla 
nla 

nla 
nla 
nla 

nla 
nla 

Date: 05/19/95 

Blank: blk0519.001 

Concen. Blank 
Hall (ppb) Concen. 

BDl 
BDl 
BDl 

BDl 
BDl 

nla 
BDl 
BDl 

BDl 

nla 
BDl 
BDl 
nla 

nla 
nla 
nla 
97.1 
nla 

nla 
BDl 

B1Dl 
nla 
nla 
nla 
nla 

BDl 
nla 
BDl 

nla 
BDl 

nla 
BDl 
SDl 

BDl 
BOl 

BDl 
BDl 
16 12 

BDl 
BDl 

BDl 
BDl 
BDl 

BOl 
BDl 

BDl 
BOl 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

Dilution: 2 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S000901 

Lab Rle IO:NAS130.001 

Calibration Std.:vc0523a.00l 

Compound 

Vinyl Chloride 

l,l-0ichloroethene 

t-l,2-0ichloroethene 

c-l,2-0ichloroethene 

l,l-0ichloropropene 

Benzene 
Trichloroethene 

c-l,3-0ichloropropene 

t-l,3-0ichloropropene 

Toluene 

Tetrachl oroeth ene 

Chi orobenzene 

Ethylbenzene 

m,p-Xylenes 
Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 
2-Chlorotoluene 

4-Chlorotoluene 

1 ,3,5-Trimethylbenzene 

t-Butylbenzene 

1 ,2,4-Trimethylbenzene 

s-butylbenzene!l ,3-0CB 

l,4-Dichlorobenzene 

p-Isopropyltoluene 

l,2-0ichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichlorofluoromethane 

Bromomethane 

Chi oroethane 

Trichloroftuoromethane 
Methylenechloride 

l,l-0ichloroethane 

Bromochloromethane 

Chlorofonn 

2,2-0ichloropropane 

l,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

l,2-Dichloropropane 

Trichloroethene 

Bromodichloromethane 
1 ,1 ,2-Tnchl oroethane 

l,3-0ichloropropene 

Oibromochloromethane 

1 ,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromofonn 

41,43 

l,2-0ibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

6.0 

7.1 

18.4 

74.7 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

rila 
nla 

nla 

nla 

nla 

nla 

nla 

nla 
nla 

Oate: 05/23/95 

Blank: blk0523.001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 

BOL 
BOL 

BOL 

BOL 

nla 

BOL 
BOL 

BOL 

nla 

BOL 

BOL 

nla 

nla 

nla 

nla 
51.6 

nla 

nla 
BOL 

BOL 

nla 

nla 

nla 

nla 

BOL 

nla 
BOL 

nla 
BOL 

nla 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

20 10 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Oilution: 1.72 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S000901 RA 

Lab FlleID:NAS130A.OOl 

Calibration Std.:vc0524.001 

Compound 

Vinyl Chloride 
l,l-Dichloroethene 

t-l,2-Dichloroethene 

c-l,2-Dichloroethene 
l,l-Dichloropropene 

Benzene 
Trichloroethene 

c-l,3-Dichloropropene 

t-l,3-Dichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 
Ethylbenzene 

m,p-Xylenes 

Styrene 

~Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1 ,2,4-Trimethylbenzene 

s-butylbenzene/l,3-DCB 

l,4-Dichlorobenzene 

p-Isopropyltoluene 

l,2-Dichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichl orobenzene 

Dichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1 ,l-Dichl oroethane 

Bromochloromethane 

Chlorofonn 

2,2-Dichloropropane 

l,2-Dichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

l,2-Dichloropropane 

Trichloroethene 

Bromodichloromethane 

1 ,1 ,2-Trichloroethane 

l,3-Dichloropropene 

Dibromochloromethane 

l,2-dibromomethane 

1 ,1 ,1 ,2-Tetrachloroethane 

Bromofonn 

41,43 

l,2-Dibrom~3-chloropropene 

Concen. 

PID (ppb) 

BDL 
BDL 

BOL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

5.2 

13.6 

96.5 

6.6 

13.3 

BDL 

BDL 

BDL 

BDL 

BDL 

SDL 

BDL 

BDL 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
ntfJ. 

nla 

nla 

nla 

nla 

nla 
nla 

nla 

nla 

Date: 05/24/95 
Blank: blk0524.001 

Concen. Blank 

Hall (ppb) Concen. 

BDL 
BDL 

BDL 

SDL 
BDL 

nla 
BDL 

BDL 

BDL 

nla 

BDL 

BDL 

nla 

nla 
nla 

nla 
55.5 

nla 

nla 

BDL 

BDL 

nla 

nla 

nla 

nla 

BDL 

nla 

BDL 

nla 
BDL 

nla 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

15 15 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Slation 

Sample Location:015S000902 

Lab RleID:NAS131.001 

Calibration Std.:vc0523a.00l 

Compound 

Vinyl Chloride 
l,l-Dichloroe1hene 

t-l,2-Dichloroethene 

c-l,2-Dichloroethene 

l,l-Dichloropropene 

Benzene 
Trichloroe1hene 

c-l,3-Dichloropropene 

t-l,3-Dichloropropene 

Toluene 

Tetrachloroe1hene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1 ,3,5-Trime1hylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/l,3-0CB 

1 .4-0ichlorobenzene 

p-Isopropyltoluene 

l,2-Dichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobuladiene 

1,2,3-Trichlorobenzene 

Dichlorofluorome1hane 

Bromome1hane 

Chloroe1hane 

Trichlorofluorome1hane 
Methylenechloride 

l,l-Dichloroe1hane 

Bromochloromethane 

Chloroform 

2,2-Dichloropropane 

1.2-Dichloroe1hane 

1,1 ,1-Trichloroethane 

Carbon Te1rachloride 

Dibromome1hane 
l,2-Dichloropropane 

Trichloroethene 

Bromodichlorome1hane 

l,l.2-Trichloroe1hane 

l,3-Dichloropropene 

Dibromochloromethane 

l,2-dibromomethane 

l,l,l,2-Twachloroethane 
Bromofonn 

41,43 

1 ,2-Dibromo-3-chloropropene 

Concen. 

PID (ppb) 

BDL 

BDL 
BDL 

BDL 
BDL 

163 

BDL 

BDL 

BDL 
15.9 

BDL 

BDL 

7.1 

22.3 
14.1 

51.8 

188 

26.1 

11.4 

BDL 

BOL 

BDL 

'57.5 

5.0 

191 

BDL 

6.9 

BDL 

10.2 

BDL 

BDL 

SDL 

BDL 

nla 
nla 

nla 

nla 
nla 

nla 

nla 

nla 
nla 

nla 

nla 

nla 

nla 

nla 

nla 
n(a 
nla 

nla 
nla 

nla 

nla 

nla 

nla 

nla 

Date: 05/23/95 

Blank: blk0523.001 

Concen. Blank 

Hall (ppb) Concen. 

BDL 
BDL 

BDL 

BDL 

BDL 

nla 
BDL 

BDL 

BDL 

nla 

BDL 

BDL 

nla 

nla 
nla 

nla 
38.6 

nla 

nla 
BDL 

BDL 

nla 

nla 

nla 

nla 

BDL 

nla 

BDL 

nla 
BDL 

nla 
BDL 

BDL 

BDL 

BDL 

SOL 

BDL 
17 10 

BDL 

BOL 

BDL 

BDL 

BDL 

BDL 

SDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

Dilution: 



HydroLogic Mobile Laboralory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S000902 RA 

Lab Rle 10:NAS131A.OO1 

Calibration Sld.:vc0524.001 

Compound 

Vinyl Chloride 

1,1-0ichloroethene 

1-1,2-0ichloroethene 

0-1,2-0ichloroethene 

1 , 1-0iehl oropropene 

Benzene 

Trichloroethene 

c-1,3-0ichloropropene 

1-1,300ichloropropene 

Toluene 

Tetrachloroethene 

Chi orobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

I-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzeneI1,300CB 

1,4-0ichlorobenzene 

p-Isopropylloluene 

1,2-0ichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichloroftuoromethane 

Bromomethane 

Chloroethane 

Trichloroftuoromethane 

Methylenechloride 

1,1-0ichloroethane 

Bromochloromethane 

Chloroform 

2,2-0ichloropropane 

1,2-0ichloroethane 

1,1,1-Trichloroethane 

Carb on T etrachl oride 

Oibromomethane 

1 ,2-0Ichl oropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1 ,300ichloropropene 

Oibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-0ibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 

BOL 

BOL 

BOL 

BOL 

48.1 

BOL 

BOL 

BOL 

BO~ 

BOL 

BOL 

83.5 

176 

BOL 

41.3 

96 

BOL 

79.1 

BOL 

BOL 

135 

BOL 

209 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

Oate: 05/24/95 
Blank: blk0524.001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 

BOL 

BOL 

BOL 

BOL 

nla 
BOL 

BOL 

BOL 

nla 
BOL 

BOL 

nla 
nla 
nla 
nla 
76.9 

nla 
nla 
BOL 

BOL 

nla 
nla 

nla 
nla 
BOL 

nla 
BOL 

nla 
BOL 

nla 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 15 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Oilution: 9.09 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile organic Compounds 

Memphis Naval Air Station 

Sample Location:015S000902 

Lab Rle IO:NAS131A.00l 

Calibration Std.:vc0525.oo1 

Compound 

Vinyl Chloride 
1,1-0ichloroethene 

t-l,2-0ichloroethene 

c-l,2-0Ichloroethene 

1,1-0ichloropropene 

Benzene 
Trichloroethene 

c-l,3-0ichloropropene 

t-l,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chi orobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/l,3-0CB 

1 ,4-0ichl orobenzene 

p-Isopropyltol uene 

1,2-0ichlorobenzene 

n-Butylbenzene 

1,2.4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichlorofluoromethane 

Bromomethane 

Chi oroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-0ichloroethane 

Bromochloromethane 

Chloroform 

2,2-0ichloropropane 

1 ,2-0ichl oroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-0ichioropropene 

Oibromochloromethane 

1 ,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1 ,2-0ibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 
BOL 

BOL 

BOL 

BOL 

1900 

BOL 

BOL 

BOL 

834 

BOL 

BOL 

BOL 

BOL 

BOL 

1140 

90.1 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

n/a 
n/a 

n/a 
n/a 
n/a 

n/a 
n/a 

n/a 
n/a 
n/a 

n/a 
n/a 

n/a 
n/a 

n/a 
rifa 
n/a 
n/a 
n/a 

n/a 
n/a 
n/a 

n/a 
n/a 

Oate: 05/25/95 

Blank: blk0525.oo1 

Concen. Blank 

Hall (ppb) Concen. 

BOL 
BOL 
BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

n/a 

n/a 
n/a 
n/a 
133 

n/a 
n/a 
BOL 

BOL 

n/a 
n/a 

n/a 
n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 16 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Oilution: 100 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015GOOO903 

Lab File IO:NAS127.001 

Calibration Std.:vc0523a.OOl 

Compound 

Vinyl Chloride 

1 ,1-0ichl oroethene 

t-l,2-0ichloroetliene 

c-l,2-0ichloroethene 

1 ,1-0ichl oropropene 

Benzene 

Trichloroethene 

c-l,3-0ichloropropene 

t-l,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chi crob enzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chl orotoi uene 

4-Chl orotol uene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butytb enzene/l ,3-0CB 

1 A-Oichlorobenzene 

p-Isopropyltoluene 

1 ,2-0ichl orobenzene 

n-Butytbenzene 

1,2,4-Trichlcrobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichloroftuoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-0ichloroethane 

Bromochloromethane 

Chi oroform 

2,2-0ichloropropane 

1,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Tnchloroethene 

Bromodichlcromethane 

1 ,1,2-Trichloroethane 

1,3-0ichloropropene 

Oibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-0ibromo-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

94.5 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

n/a 
n/a 

n/a 
n/a 
n/a 

n/a 
n/a 

n/a 
n/a 
n/a 

n/a 
n/a 

n/a 
n/a 

n/a 
nIB. 
n/a 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Oate: 05/23/95 

Blank: blk0523.001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 

BOL 

BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

n/a 

n/a 
n/a 

n/a 
70.6 

n/a 

n/a 
BOL 

BOL 

n/a 
n/a 

n/a 
n/a 

BOL 

n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

5 10 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

SOL 

BOL 

BOL 

BOL 

BOL 

Oilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S0100007 

Lab Rle 10: NASl 01.001 

Calibration Std.:vc0519.001 

Compound 

Vinyl Chloride 
1,1-0ichloroethene 

t-l,2-0ichloroethene 

c-l,2-0ichloroethene 

1,1-0ichloropropene 

Benzene 
Trichloroethene 

c-l,3-0ichloropropene 

t-l,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xytenes 
Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1 ,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/l,3-0CB 

1,4-0ichlorobenzene 

p-Isopropyltoluene 
1,2-0ichlorobenzene 

n-Butylbenzene 

1 ,2,4-Tnchl orobenzene 

Naphthalene 

HexachlorObutadiene 

1,2,3-Trichlorobenzene 

Oichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1, 1-0ichl oroethane 

Bromochloromethane 

Chi oroform 

2,2-0ichloropropane 

1,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-0ichloropropene 

Dibromochloromethane 

1 ,2-dlbromomethane 
1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-0ibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 
BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

83.2 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

nla 
nla 

nla 
nla 
nla 
nla 
nla 

nla 
nla 
nla 
nla 
nla 
nla 
nla 

nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

Oate: 05/19/95 

Blank: blk0519.001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 

BOL 
BOL 

BOL 

BOL 

nla 
BOL 

BOL 

BOL 

nla 
BOL 

BOL 

nla 
nla 
nla 
nla 
68.7 

nla 
nla 
BOL 

SOL 

nla 
nla 
nla 
nla 
BOL 

nla 
BOL 

nla 
BOL 

nla 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
14 12 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Oilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air SIation 

Sample Location:015S010017 

Lab File IO:NAS105.001 

Calibration Std.:vc0519.001 

Compound 

Vinyl Chi oride 

1 , 1-0ichl oroethene 

t-l,2-0ichloroethene 

c-l,2-0ichloroethene 
1,1-0ichloropropene 

Benzene 

Trichloroethene 

c-l,3-0ichloropropene 

t-l,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 
Styrene 

o-Xylene 

BFB (surrogate) 
40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1 ,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethytbenzene 

s-butylbenzenell,300CB 

1,4-0ichlorobenzene 

p-Isopropyltoluene 

1,2-0ichlorobenzene 

n-Butytbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobuladiene 

1,2,3-Trichlorobenzene 

Dichl oroll uorom ethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-0ichloroethane 

Bromochloromethane 

Chi orofarm 

2,2-0ichloropropane 

1,2-0ichloroethane 

1,1,1-Trichloroethane 
Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

1 ,1 ,2-Trichloroethane 

1,300ichloropropene 

Dibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 
Bromoform 

41,43 

1,2-0ibromQ-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

86.3 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

"/a 
nla 
nla 
nla 

nla 
nla 
nla 
nla 
nla 

Oate: 05/19/95 

Blank: blk0519.001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 
BOL 

BOL 

BOL 

BOL 

nla 
BOL 

BOL 

BOL 

nla 
BOL 

BOL 

nla 
nla 
nla 
nla 
75.1 

nla 
nla 
BOL 

BOL 

nla 
nla 
nla 
nla 
BOL 

nla 
BOL 

nla 
BOL 

nla 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

13 12 

BOL 

BOL 

BOL 

BDL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Oilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015G010045 

Lab File IO:NAS102.001 

Calibration Std.:vc0519.001 

Compound 

Vinyl Chloride 
1,1-0ichloroe1hene 

t-l,2-0ichloroethene 

c-l,2-0ichloroe1hene 

1 , 1-0ichl oropropene 

Benzene 

Trichloroethene 

c-l,3-0ichloropropene 

t-l,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 
1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Tnme1hylbenzene 

s-butylbenzene/l,3-0CB 

1 A-Oichlorobenzene 

p-Isopropyltoluene 
1,2-0ichlorobenzene 

n-Butylbenzene 

1 ,2,4-Tnchl orobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichlorofluoromethane 

Bromome1hane 

Chi oroethane 

Tnchlorofluorome1hane 

Me1hylenechlonde 

1,1-0ichloroethane 

Bromochlorome1hane 

Chloroform 

2,2-0ichloropropane 

1,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromome1hane 

1,2-0ichloropropane 

Trichloroethene 

Bromodichlorome1hane 

1,1,2-Trichloroethane 

1,3-0ichloropropene 

Oibromochlorome1hane 

1,2-dibromomethane 

1,1,1,2-Telrachloroe1hane 

Bromoform 

41,43 
1 ,2-0ibromo-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 

BOL 
BOL 

BOL 

BOL 

9.8 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

89 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
nla 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
lira 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Oate: 05/1 9195 

Blank: blk0519.001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 
BOL 
BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

BOL 

nla 
BOL 

BOL 

n/a 
n/a 
nla 
nla 
97.7 

n/a 
n/a 
BOL 

BOL 

n/a 
n/a 
n/a 
nla 
BOL 

n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

15 12 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Oilution: 2 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015GOl0045 RA 

Lab Rle IO:NAS102A.00l 

Calibration Std.:vc0521.001 

Compound 

Vinyl Chloride 
1,1-0ichloroethene 

t-l,2-0ichloroetliene 

c-l,2-0ichloroethene 

1 , 1-0ichl oropropene 

Benzene 
Trichloroethene 

c-l,3-0ichloropropene 

t-l,3-0ichloropropene 

Toluene 

Tetrachl oroeth ene 

Chi orobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xytene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethytbenzene 

s-butytbenzenefl,3-0CB 

1,4-0ichlorobenzene 

p-Isopropyltoluene 
1,2-0ichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-0ichloroethane 

Bromochloromethane 

Chloroform 

2,2-0ichloropropane 

1,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1 ,3-0ichloropropene 

Oibromochloromethane 

1 ,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-0ibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
12.9 

BOL 
BOL 

BOL 

10.4 

BOL 

BOL 

86.2 

5.1 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

n/a 
n/a 

n/a 
n/a 
n/a 

n/a 
n/a 

n/a 
n/a 
n/a 

n/a 
n/a 

n/a 
n/a 

n/a 
ri/a 
n/a 

n/a 
n/a 

n/a 
n/a 
n/a 

n/a 
n/a 

Oate: 05/21/95 

Blank: blk0521 .001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 

BOL 
BOL 

BOL 

BOL 

n/a 
BOL 
BOL 

BOL 

n/a 
BOL 

BOL 

n/a 

n/a 
n/a 

n/a 
77.5 

n/a 

n/a 
BOL 

BOL 

n/a 
n/a 

n/a 
n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 15 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

Oilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S0011 01 

Lab Rle IO:NAS88.001 

Calibration Std.:vc0518.001 

Compound 

Vinyl Chloride 
1,1-0ichloroethene 

t-l,2-Oichloroethene 

c-l,2-Oichloroethene 

1 ,1-Dichl oropropene 

Benzene 

Trichloroethene 

c-l,3-0ichloropropene 

t-l,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethytbenzene 

m,p-Xylenes 

Styrene 

o-Xytene 
BFB (surrogate) 

40,42 

n-Propytbenzene 

2-Chlorotoluene 

4-Chl orotol uen e 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethytbenzene 

s-butylbenzene{1,3-0CB 

1,4-0ichlorobenzene 

p-Isopropyltoluene 

1,2-Oichlorobenzene 

n-Butylbenzene 

1 ,2,4-Trichl orobenzene 

Naphthalene 
Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichforofluoromethane 

Methytenechlonde 

1 , 1-0ichl oroethane 

Bromochloromethane 

Chi oroform 

2,2-0ichloropropane 

l,2-Oichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1,2-Oichloropropane 

Trichloroethene 

Bromodichloromethane 

1 ,1 ,2-Tnchl oroethane 

1,3-0ichloropropene 

Oibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Te1rachloroethane 

Bromoform 

41,43 

1,2-Oibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

119 

206 
BOL 

191 

102 

18.5 

12 
BOL 

BOL 

23.6 

BOL 

13.6 

20.8 

BOL 

9.2 

BOL 

22.2 

BOL 

12.3 
BOL 

BOL 

nfa 
nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 
nfa 

nfa 

nfa 

nfa 

rila 
nla 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

Oate: 05f18f95 

Blank: blk0518.001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 
BOL 
BOL 

BOL 

BOL 

nfa 
BOL 

BOL 

BOL 

nfa 

BOL 

BOL 

nfa 

nfa 

nfa 

nfa 
89.2 

nfa 

nfa 
BOL 

BOL 

nfa 

nfa 

nfa 

nfa 

BOL 

nfa 
BOL 

nfa 
BOL 

nfa 
BOL 

BOL 

BOL 

BOL 

BOL 

BlDL 

13 10 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Oilution: 1.54 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S001102 
NASB6.001 

Calibration Std.:vc051 B.OOl 

Compound 

Vinyl Chloride 
1,1-0ichloroethene 

t-1,2-0ichloroethene 

c-l,2-0ichloroethene 

1,1-0ichloropropene 

Benzene 

Trichloroethene 
c-l,3-0iehloropropene 

t-l,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chi orobenzene 

Ethytbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 
40,42 

n-Propytbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/l ;3-0CB 

1 ,4-0iehl orobenzene 

p-Isopropyltoluene 

1,2-0ichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naph thal ene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichlorofluoromethane 

Bromomethane 

Chi oroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-0ichloroethane 
Bromochloromethane 

Chloroform 

2,2-0ichloropropane 

1 ,2-0ichl oroethane 

1,1,1-Trichloroethane 

carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Triehloroethene 

Bromodiehloromethane 

1,1,2-Trichloroethane 

1,3-0ichloropropene 

Oibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1.2-Dibromo-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

76.1 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

n/a 
n/a 

n/a 
n/a 
n/a 

n/a 
n/a 

n/a 
n/a 
n/a 

n/a 
n/a 
n/a 
n/a 

n/a 
rila 
n/a 

n/a 
n/a 

n/a 
n/a 

n/a 

n/a 
n/a 

Oate: 05/1 B/95 

Blank: blk051 B.OOl 

Concen. Blank 

Hall (ppb) Concen. 

BOL 
BOL 

BOL 

SOL 

BOL 

n/a 
BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

n/a 

n/a 
n/a 

n/a 
60.3 

n/a 

n/a 
BOL 

BOL 

n/a 
n/a 
n/a 
n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

19 10 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Oilution: 



Hydrologic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample location:015G001103 

Lab Rle IO:nas79.001 

Calibration Std.:vc0517.001 

Compound 

Vinyl Chloride 

1 ,1-0ichl oroethene 

t-1,2-0ichloroethene 

c-1,2-0ichloroethene 
1 ,1-0ichl oropropene 

Benzene 

Trichloroethene 

c-1,3-0ichloropropene 

t-1,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chi orobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/1,3-0CB 

1,4-0ichlorobenzene 

p-Isopropyltoluene 

1,2-0ichlorobenzene 

n-Butylbenzene 
1 ,2,4-Trichl orobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-0ichloroethane 

Bromochloromethane 

Chi oroform 

2,2-0Ichloropropane 

1,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-0ichloropropene 

Oibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-0ibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

BOl 
BOl 

BOl 

BOl 

BOl 

714 

BOl 

BOl 

BOl 
BOl 

BOl 

BOl 

353 

13.6 

BOl 

13.7 

103 

BOl 

22.1 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 
BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
nla 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Oate: 05/17/95 

Blank: blk0517.001 

Concen. Blank 

Hall (ppb) Concen. 

BOl 

BOl 

BOl 

BOl 

BOl 

n/a 
BOl 

BOl 

BOl 

n/a 
BOl 

BOl 

n/a 
n/a 
n/a 
n/a 
63.5 

n/a 
n/a 
BOl 

BOl 

n/a 
n/a 
n/a 
n/a 
BOl 

n/a 
BOl 

nIl}. 
BOl 

n/a 
BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

19 13 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 
BOl 

Oilution: 2 



Hydrologic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample location:015GOO11 03 
Lab File IO:NAS79A.OO1 
Calibration Std.:vC0518.001 

Compound 

Vinyl Chloride 
1,1-0Ichloroethene 
t-1,2-0ichloroethene 

c-1,2-0ichloroethene 
1,1-0ichloropropene 

Benzene 
Trichloroethene 
c-1,3-0ichloropropene 

t-1,3-0ichloropropene 
Toluene 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 

m,p-Xylenes 
Styrene 

o-Xylene 
BFB (surrogate) 
40,42 

n-Propylbenzene 
2-Chlorotoluene 

4-Chlorotoluene 
1,3,5-Trimethylbenzene 
t-Butylbenzene 

1,2,4-Trimethylbenzene 
s-butylbenzene/1 ,3-0CB 

1,4-0ichlorobenzene 
p-Isopropyltoluene 
1,2-0ichlorobenzene 

n-Butylbenzene 
1,2,4-Trichlorobenzene 

Naphthalene 
Hexachl orobuladien e 
1,2,3-Trichlorobenzene 

Oichlorofluoromethane 
Bromomethane 

Chloroethane 
Trichlorofluoromethane 
Methylenechloride 

1,1-0ichloroethane 
Bromochloromethane 

Chloroform 
2,2-0ichloropropane 
1,2-0ichloroethane 

1.1,1-Trichloroethane 
Carbon Tetrachloride 

Oibromomethane 
1,2-0ichloropropane 

Trichloroethene 
Bromodichloromethane 
1 ,1 ,2-Trichloroethane 

1,3-0ichloropropene 
Oibromochloromethane 

1,2-dibromomethane 
1,1,1,2-Tetrachloroethane 
Bromoform 

41,43 
1,2-0ibrom0-3-chloropropene 

Concen. 
PIO (ppb) 

BOl 
BOl 
BOl 

BOl 
BOl 
780 
BOl 
BOl 

BOl 
BOl 

BOl 
BOl 
490 

BOl 
BOl 

BOl 
82.9 
BOl 
BOl 
BOl 

BOl 
BOl 
BOl 

BOl 
BOl 

BOl 
BOl 
BOl 

BOl 
BOl 

BOl 
BOl 
BOl 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/s 
n/a 
n/a 
n/a 
n/a 
of&. 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Date: 05/18/95 

Blank: blk0518.001 

Concen. Blank 
Hall (ppb) Concen. 

BOl 
BOl 
BOl 

BOl 
BOl 

n/a 
BOl 
BOl 

BOl 
n/a 
BOl 
BOl 
n/a 
n/a 
n/a 
n/a 
73.1 
n/a 
n/a 
BOl 

BOl 
n/a 
n/a 
n/a 
n/a 
BOl 
n/a 
BOl 

n/a 
BOl 

n/a 
BOl 
BOl 

BOl 
BOl 

BOl 
BOl 
BOl 10 
BOl 
BOl 

BOl 
BOl 
BOl 

BOl 
BOl 

BOl 
BOl 

BOl 
BOl 
BOl 

BOl 
BOl 

BOl 
BOl 
BOl 

BOl 
BOl 

Dilution: 20 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile organic Compounds 

Memphis Naval Air SIallon 

Sam pI e Location:015S001201 

Lab FIle 10:na581.oo1 

Calibration Std.:vc0517.oo1 

Compound 

Vinyl Chloride 

1,1-0ichloroethene 

t-1,2-0ichloroelhene 

c-1,2-0ichloroethene 

1,1-0ichloropropene 

Benzene 

Trichloroethene 

c-1,3-0ichloropropene 

t-1,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 
2-Chlorotoluene 

4-Chlorotoluene 
1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/1,3-0CB 

1,4-0ichlorobenzene 

p-Isopropyltoluene 

1,2-0ichlorobenzene 

n-Butylbenzene 
1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobuladiene 

1,2,3-Trichlorobenzene 

Oichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-0ichloroethane 

Bromochloromethane 

Chloroform 

2,2-01chIoropropane 

1,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-0ichloropropene 

Oibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-0ibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 

BOL 

BOL 

BOL 

BOL 

48.8 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

644 

170 

46.3 

81.1 

155 

100 

328 

BOL 

BOL 
343 

BOL 

115 

115 

BOL 

66.2 

BOL 

41.1 
BOL 

BOL 

BOL 

BOL 

n/a 
n/a 
.n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
die. 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Date: 05/17/95 

Blank: blk0517.oo1 

Concen. Blank 

Hall (ppb) Concen. 

SOL 

BOL 

BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

n/a 
n/a 
n/a 
n/a 
67.8 

n/a 
n/a 
BOL 

BOL 

n/a 
n/a 
n/a 
n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 13 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

SOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Dilution: 0.09 



HydroLogic Mobile Leboratory 

Analyticel Results - Volatile Organic Compounds 

Memphis Naval Air Sletien 

Sample Location:015Soo1202 RA 

Leb File IO:NAS82A.001 

Calibration Std.:vc0521.oo1 

Compound 

Vinyl Chloride 

1,1-0ichloroethene 

t-1,2-0ichloroethene 

c-1,2-0ichloroethene 

1,1-0ichloropropene 

Benzene 

Trichloroethene 

c-1,3-0ichloropropene 

1-1,300ichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1 ,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzeneI1,300CB 

1,4-0ichlorobenzene 

p-Isopropy/to/uene 

1,2-0ichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobuledlene 

1,2,3-Trichlorobenzene 

Oichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichloroftuoromethane 

Methylenechloride 

1 ,1-0ichloroethane 

Bromochloromethane 

Chloroform 

2,2-0ichloropropane 

1,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,300ichloropropene 

Oibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-0ibromO-3ochloropropene 

Concen. 

PIO (ppb) 

BOL 

BOL 

BOL 

BOL 

BOL 

1100 

BOL 

BOL 

BOL 

1300 

BOL 

BOL 

1500 

7500 

BOL 

2100 

176 

3300 

928 

BOL 

BOL 

1700 

2800 

548 

9600 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
nlti. 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Date: 05/21/95 

Blank: blk0521.oo1 

Concen. Blank 

H1111 (ppb) Concen. 

BOL 

BOL 

BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

n/a 
n/a 
n/a 
n/a 
114 

n/a 
n/a 
BOL 

BOL 

n/a 
n/a 
n/a 
n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 15 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Dilution: 90.9 



Hydrologic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample location:015GOO1203 
Lab File 10:nas78.oo1 

Calibration Std.:vC0517.oo1 

Compound 

Vinyl Chloride 
1,1-0ichloroethene 
t-1,2-0ichloroethene 
c-1,2-0ichloroethene 
1,1-0ichloropropene 

Benzene 
Trichloroethene 
c-1,3-0ichloropropene 

t-1,3-0ichloropropene 
Toluene 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
m,p-Xylenes 
Styrene 

o-Xytene 
BFB (surrogate) 
40,42 

n-Propylbenzene 
2-Chlorotoluene 

4-Chlorotoluene 
1,3,5-Trimethylbenzene 
t-Buty/benzene 

1,2,4-Trimethytbenzene 
s-butylbenzene/1,3-0CB 
1,4-0ichlorobenzene 
p-Isopropyttoluene 
1,2-0ichlorobenzene 

n-Butytbenzene 
1,2,4-Trichlorobenzene 

Naphthalene 
Hexachlorobutadiene 
1,2,3-Trichlorobenzene 

Oichlorofluoromethane 
Bromomethane 

Chloroethane 
Trichloroftuoromethane 
Methylenechloride 

1 ,1-0ichloroethane 
Bromochloromethane 

Chloroform 
2,2-0ichloropropane 
1 ,2-0ichloroethane 

1 ,1,1-Trichloroethane 
Carbon Tetrachloride 

Oibromomethane 
1,2-0ichloropropane 

Trichloroethene 
Bromodichloromethane 
1,1,2-Trichloroethane 
1,3-0ichloropropene 
Oibromochloromethane 
1,2-dibromomethane 
1 ,1 ,1 ,2-Tetrachl oroethane 
Bromoform 
41,43 
1,2-Dibrom0-3-chloropropene 

Concen. 
PIO (ppb) 

BOl 
BOl 
BOl 
BOl 
BOl 
399 
BOl 
BOl 

BOl 
BOl 

BOl 
BOl 
111 

BOl 
BOl 
21.5 
98.1 
20.6 

10 
BOl 
BOl 
BOl 
BOl 

11.9 
BOl 

BOl 
BOl 
BOl 

BOl 
BOl 

BDl 
BOl 
BOl 

n/a 
n/a 
n/a 
n/e 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/e 
n/a 
n/a 
n/a 
fire. 
n/a 
n/e 
n/a 
n/e 
n/a 
n/e 
n/a 
n/e 

Date: 05/17/95 

Blank: blk0517.oo1 

Concen. Blank 

Hall (ppb) Concen. 

BOl 
BOl 
BOl 
BOl 
BOl 

n/a 
BOl 
BOl 

BOl 
n/a 
BOl 
BOl 
n/e 
n/e 
n/e 
n/e 
78.8 

n/e 
n/e 
BOl 

BOl 
n/e 
n/e 
n/e 
n/a 
BOl 
n/a 
BOl 

n/e 
BOl 

n/a 
BOl 
BOl 

BOl 
BOl 

BOl 
BOl 
BOl 13 

BOl 
BOl 

BOl 
BOl 
BOl 

BOl 
BOl 

BOl 
BOl 

BOl 
BOl 
BOl 

BOl 
BOl 

BOl 
BOl 
BOl 

BOl 
BOl 

Dilution: 2 



HydroLogic Mobile Leboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015GOO1203 

Leb File IO:NAS78A.001 

Calibration Std.:vC0518.001 

Compound 

Vinyl Chloride 

1,1-0ichloroethene 

t-1 ,2-0ichloroethene 

c-1,2-0ichloroethene 

1,1-0ichloropropene 

Benzene 

Trichloroethene 

C-1,3-0ichloropropene 

t-1,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

crXylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chloroto/uene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzenel1 ,3-0CB 

1 ,4-0ichlorobenzene 

p-Isopropylto/uene 

1,2-0ichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-0ichloroethane 

Bromochloromethane 

Chi orolorm 

2,2-0ichloropropane 

1,2-0Ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trichloroethene 

Bromodlchloromethane 

1,1,2-Trichloroethane 

1,3-0ichloropropene 

Oibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromolorm 

41,43 

1,2-0ibromcr3-chloropropene 

Concen. 

PIO (ppb) 

BOL 

BOL 

BOL 

BOL 

BOL 

370 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

140 

BOL 

BOL 

BOL 

88.4 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
D/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Date: 05/18/95 

Blank: blk0518.001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 

BOL 

BOL 

SOL 

BOL 

n/a 
BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

n/a 
n/a 
n/a 
n/a 
78.5 

n/a 
n/a 
BOL 

BOL 

n/a 
n/a 
n/a 
n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 10 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

SOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Dilution: 10 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S013007 

Lab File IO:NASl14.001 

Calibration Std.:vc0521.001 

Compound 

Vinyl Chloride 
1,1-0ichloroethene 

t-l,2-0ichloroethene 

c-l,2-0ichloroethene 

1,1-0ichloropropene 

Benzene 
Trichloroethene 

c-l,3-0ichloropropene 

t-l,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 
Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chloroto/uene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1 ,2,4-Trimethylbenzene 

s-butylbenzene/t,3-0CS 

1,4-0ichlorobenzene 

p-Isopropyltoluene 

1,2-0ichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 
Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1 ,1-0ichloroethane 

Bromochloromethane 

Chloroform 

2,2-0ichloropropane 

1,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1 ,3-0ichloropropene 

Oibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-0ibromO-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 

BOL 
BOL 

SOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

7.8 

BOL 

BDL 

74.5 

BOL 

BOL 

BOL 

SOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/ti. 
n/a 

n/a 
n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

Date: 05/21/95 

Blank: blk0521 .001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 
BOL 

BOL 

BOL 

BOL 

n/a 
SOL 

BOL 

BOL 

n/a 

BOL 

BOL 

n/a 

n/a 

n/a 

n/a 
56.3 

n/a 

n/a 
BOL 

BOL 

n/a 

n/a 

n/a 

n/a 

BOL 

n/a 
BOL 

n/a 
SOL 

n/a 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

13 15 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S013017 

Lab File IO:NASl15.001 

Calibration Std.:vC0521.001 

Compound 

Vinyl Chloride 
1,1-0Ichloroethene 

t-l,2-0ichloroethene 

c-l,2-0ichloroethene 

1,1-0ichloropropene 

Benzene 

Trichloroethene 

c-l,3-0ichloropropene 

t-l.3-0ichloropropene 
Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

crXylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1 ,2,4-Trimeth~lbenzene 
s-butylbenzene!1,3-0CB 

1,4-0ichlorobenzene 

p-Isopropyltoluene 

1,2-0ichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichlorolluoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-0ichloroethane 

Bromochloromethane 

Chloroform 

2,2-0ichloropropane 

1.2-0ichloroethane 

1 ,1 ,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-0ichloropropene 

Oibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-0ibromcr3-chloropropene 

Concen. 

PIO (ppb) 

BOL 
BOL 

BOL 

BOL 

BOL 

320 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
45.6 

32.8 

BOL 

60.1 

85.1 

21.6 

n.3 
BOL 

BOL 
63.3 

BOL 

20.1 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

SOL 

n/a 
n/a 
nla 
n/a 
nla 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

n/~ 
n/a 

n/a 
n/a 
n/a 
n/a 
nla 
n/a 
nla 
nll1 

Date: 05/21/95 

Blank: blk0521.001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 

BOL 

BOL 

BOL 
BOL 

n/a 
BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

n/a 
nla 
n/a 
n/a 
66.6 

n/a 
n/a 
BOL 

BOL 

nla 
n/a 
n/a 
n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 15 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Dilution: 3.7 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air SIation 

Sample Location: 0150013038 

Lab File IO:NAS116.001 

Calibration Std.:vc0522.001 

Compound 

Vinyl Chi oride 

1,1-0ichloroethene 

t-1,2-0ichloroethene 

c-1,2-0ichloroethene 

1,1-0ichloropropene 

Benzene 

Trichloroethene 

c-1,3-0ichloropropene 

t-1,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/1,3-0CB 

1 ,4-0ichlorobenzene 

p-Isopropyltoluene 

1,2-0ichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobuladiene 

1,2,3-Trichlorobenzene 

Oichloronuoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-0ichloroethane 

Bromochloromethane 

Chloroform 

2,2-0ichloropropane 

1,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1.2-0Ichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1 ,3-0ichloropropene 

Oibromochloromethane 

1,2-dibromomethane 

1 ,1 ,1 ,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-0ibromo-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

89.5 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
rili. 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Date: 05/22/95 

Blank: blk0522.001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 

BOL 

BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

n/a 
n/a 
n/a 
n/a 
86.8 

n/a 
n/a 
BOL 

BOL 

n/a 
n/a 
n/a 
n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

6 14 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample LOCllDon:015S001401 

Lab Ale IO:NAS84A.ool 

Calibration Std.:vc0521.oo1 

Compound 

Vinyl Chloride 

1,1-0ichloroethene 

l-l,2-0ichloroettiene 

c-l,2-0ichloroethene 

1 ,1-0ichloropropene 

Benzene 

Trichloroethene 

c-l,3-0ichloropropene 

t-l,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/l,3-0CB 

1 ,4-0ichlorobenzene 

p-Isopropyltoluene 

1,2-0ichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichlorolluoromethane 

Bromomethane 

Chloroethane 

Trichlorolluoromethane 

Methylenechloride 

1,1-Dichloroethane 

Bromochloromethane 

Chloroform 

2,2-0ichloropropane 

1,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1 ,2-TriChloroethane 

1,3-0ichloropropene 

Oibromochloromethane 

1.2-dlbromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-0ibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 

BOL 

BOL 

BOL 

BOL 

1700 

BOL 

SOL 

BOL 

1200 

BOL 

BOL 

2700 

9900 

1200 

4000 

141 

3700 

1100 

BOL 

BOL 

1800 

2900 

an 
9500 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

n/a 
n/e 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/e 
n/a 
rita 
n/a 
n/a 
n/e 
n/a 
n/a 
n/a 
n/a 
n/a 

Date: 05/21/95 

Blank: blk0521.oo1 

Concen. Blank 

Hall (ppb) Concen. 

BOL 

BOL 

BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

n/a 
n/a 
n/a 
n/a 
113 

n/a 
n/a 
BOL 

BOL 

n/a 
n/a 
n/a 
n/a 
SOL 

n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 15 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Dilution: 100 



Hydrologic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample locaticn:015S001402 
Lab Ale IO:NASB5A.001 

Calibration Std.:vC0521.oo1 

Compound 

Vinyl Chloride 
1,1-0ichloroethene 
t-1,2-0ichloroethene 

c-1,2-0ichloroethene 
1,1-Dichloropropene 

Benzene 
Trichloroethene 
c-1,3-0ichloropropene 

t-1,3-0ichloropropene 
Toluene 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 

m,p-Xylenes 
Styrene 

o-Xylene 
BFB (surrogate) 
40,42 

n-Propylbenzene 
2-Chlorotoluene 

4-Chlorotoluene 
1,3,5-Trimethylbenzene 
t-Butylbenzene 

1,2,4-Trimethylbenzene 
s-butylbenzene/1 ,3-0CB 

1,4-0ichlorobenzene 
p-Isopropyltoluene 
1,2-0ichlorobenzene 

n-Butylbenzene 
1,2,4-Trichlorobenzene 

Naphthalene 
Hexachlorobutadiene 
1,2,3-Trichlorobenzene 

Oichlorofluoromethane 
Bromomethane 

Chloroethane 

Trichloronuoromethane 
Methylenechloride 

1.1-0ichloroethane 
Bromochloromethane 

Chloroform 
2,2-0ichloropropane 

1,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 
1,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 
1,1.2-Trichloroethane 

1,3-0ichloropropene 

Oibromochloromethane 

1,2-dibromomethane 
1,1,1,2-Tetrachloroethane 
Bromoform 

41,43 

1,2-Dibromo-3-chloropropene 

Concen. 

PIO (ppb) 

BOl 
BOl 
BOl 

BOl 
BOl 

1300 

BOl 
BOl 

BOl 
2000 

BOl 
BOl 

BOl 

2200 
BOl 

BOl 
93.3 
631 

708 
BOl 

BOl 
1100 

BOl 

1500 
505 

BOl 
BOl 
BOl 

BOl 

BOl 

BOl 
BOl 
BOl 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/e. 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Date: 05/21/95 
Blank: blk0521.oo1 

Concen. Blank 

Hall (ppb) Concen. 

BOl 
BOl 
BOl 

BOl 
BOl 

n/a 
BOl 
BOl 

BOl 

n/a 
BOl 
BOl 

n/a 
n/a 
n/a 
n/a 
107 

n/a 
n/a 
BOl 

BOl 

n/a 
n/a 
n/a 
n/a 
BOl 
n/a 
BOl 

n/a 
BOl 

n/a 
BOl 
BOl 

BOl 
BOl 

BOl 
BOl 
BOl 15 

BOl 
BOl 

BOl 
BOl 
BOl 

BOl 
BOl 

BOl 
BOl 

BOl 
BOl 

BOl 

BOl 

BOl 

BOl 
BOl 

BOl 

BOl 
BOl 

Dilution: 100 



Hydrologic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample location:015GO01403 
Lab File 10:na576.001 

Calibration Std.:vC0517.001 

Compound 

Vinyl Chloride 
1,1-0ichloroethene 
t-l,2-0ichloroethene 

c-l,2-0ichloroethene 
1 .1-0ichl oropropene 

Benzene 
Tnchloroethene 
c-l,3-0ichloropropene 

t-l,3-0ichloropropene 
Toluene 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
m,p-Xylenes 
Styrene 

o-Xylene 
BFB (surrogate) 
40,42 

n-Propylbenzene 
2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 
t-Butylbenzene 

1,2,4-Trimethylbenzene 
5-butylbenzene/l,3-0CB 
1,4-0ichlorobenzene 
p-Isopropyltoluene 
1,2-0ichlorobenzene 

n-Butylbenzene 
1,2,4-Tnchlorobenzene 

Naphthalene 
Hexachlorobutadiene 
1,2,3-Trichlorobenzene 

Oichlorofluoromethane 
Bromomethane 

Chi oroethane 
Tnchloronuoromethane 
Methylenechloride 

1,1-0ichloroethane 
Bromochloromethane 

Chi oreto"" 
2,2-0ichloropropane 
1,2-0ichloroethane 

1,1,1-Trichloroethane 
Carbon Tetrachloride 

Oibromomethane 
1,2-0ichloropropane 

Trichloroethene 
Bromodichloromethane 
1,1,2-Trichloroethane 

1,3-0ichloropropene 
Oibromochloromethane 

1,2-dibromomethane 
1,1,1,2-Tetrachloroethane 
Bromoform 

41,43 
1,2-0ibrom0-3-chloropropene 

Concen. 
PIO (ppb) 

BOl 
BOl 
BOl 

BOl 
BOl 
100 
BOl 
BOl 

BOl 
BOl 

BOl 
BOl 
292 
20.6 
BOl 

BOl 
70.5 
BOl 

20.2 
BOl 

BOl 
BOl 
BOl 

BOl 
BOl 
BOl 
BOl 
BOl 

BOl 
BOl 

BOl 
BOl 
BOl 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

"fa 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Oate: 05/1 7195 

Blank: blk0517.001 

Concen. Blank 
Hall (ppb) Concen. 

BOl 
BOl 
BOl 

BOl 
BOl 

n/a 
BOl 
BOl 

BOl 

n/a 
BOl 
BOl 
n/a 
n/a 
n/a 
n/a 
54.5 

n/a 
n/a 
BOl 

BOl 
n/a 
n/a 
n/a 
n/a 
BOl 
n/a 
BOl 

n/a 
BOl 

n/a 
BOl 
BOl 

BOl 
BOl 

BOl 
BOl 
18 13 
BOl 
BOl 

BOl 
BOl 
BOl 

BOl 
BOl 

BOl 
BOl 

BOl 
BOl 
BOl 
BOl 
BOl 

BOl 
BOl 
BOl 

BOl 
BOl 

DilUtion: 2 



Hydrologic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample location:015GOO1403 ra 

Lab File IO:NAS76A.OOl 

Calibration Std.:vc0518.001 

Compound 

Vinyl Chi oride 
1,1-0ichloroethene 

t-l,2-0ichloroethene 

c-l,2-0ichloroethene 

1,1-0ichloropropene 

Benzene 
Trlchloroethene 

c-l ,3-0ichl oropropene 

t-l,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 
Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-ChlorotoJuene 

1,3,5-Trlmethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/l,3-0CB 

1 ,4-0ichlorobenzene 

p-lsopropyltoluene 

1,2-0ichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1 ,2,3-Trichl orobenzene 

Oichlorolluoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-0ichloroethane 

Bromochloromethane 

Chi oroform 

2,2-0ichloropropane 

1,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-0ichloropropene 

Oibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-Dibromo-3-chloropropene 

Concen. 

PIO (ppb) 

BOl 

BOl 

BOl 

BOl 

BOl 

85 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 
330 

45 

BOl 

BOl 

75.6 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

n/a 
n/a 
n/a 
n/a 
n/o. 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
iila 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Oate: 05/18/95 

Blank: blk0518.001 

Concen. Blank 

Hall (ppb) Concen. 

BOl 

BOl 
BOl 

BOl 
BOl 

n/a 
BOl 

BOl 

BOl 

n/a 
BOl 
BOl 

n/a 
n/a 
n/a 
n/a 
54.8 

n/a 
n/a 
BOl 

BOl 

n/a 
n/a 
n/a 
n/a 
BOl 

n/a 
BOl 

n/a 
BOl 

n/a 
BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 10 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

Oilution: 10 



Hydrologic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample location:015S001501 
Lab File ID: NAS83A.ool 

Calibration Std.:vc0521.001 

Compound 

Vinyl Chloride 
1 , l-Dichl oroethene 
t-l,2-Dichloroethene 

c-l,2-Dichloroethene 
1 , l-DiChI oropropene 

Benzene 
Trichloroethene 
c-l,3-Dichloropropene 

t-l,3-Dichloropropene 
Toluene 

Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
m,p-Xylenes 
Styrene 
o-Xylene 
BFB (surrogate) 
40,42 

n-Propylbenzene 
2-Chlorotoluene 

4-Chlorotoluene 
1,3,5-Trim ethyl benzene 
t-Butylbenzene 
1,2,4-Trimethylbenzene 
s-butylbenzene/l,3-DCB 
l,4-Dichlorobenzene 
p-Isopropyltoluene 
1,2-Dichlorobenzene 

n-Butylbenzene 
1,2,4-Trichlorobenzene 

Naphthalene 
Hexachlorobutadiene 
1 ,2,3-Trichl orobenzene 

Dichloro1luoromethane 
Bromomethane 

Chloroethane 
Trichlorofluoromethane 
Methylenechloride 

1,1-Dichloroethane 
Bromochloromethane 

Chi orotorm 
2,2-Dichloropropane 
1,2-Dichloroethane 

1,1,1-Trichloroethane 
Carbon Tetrachloride 

Dibromomethane 
1 ,2-Dichl oropropane 

Trichloroethene 
Bromodichloromethane 
1,1,2-Trichloroethane 

1,3-Dichloropropene 
Dibromochloromethane 

1.2-dibromomethane 
1,1,1,2-Tetrachloroethane 
Bromotorm 

41,43 
1,2-Dibrom0-3-chloropropene 

Concen. 
PID (ppb) 

BDl 
BDl 
BDl 

BDl 
BDl 
1100 
BDl 
BDl 

BDl 
3500 

BDl 
BDl 
BDl 

1300 
BDl 

1700 
114 
1300 

915 
BDl 

BOl 
1800 
BDl 

1700 
727 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BOl 
BDl 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
ri!i1 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Date: 05/21/95 

Blank: blk0521.oo1 

Concan. Blank 
Hall (ppb) Concen. 

BDl 
BDl 
BDl 

BDl 
BDl 

n/a 
BDl 
BDl 

BDl 
n/a 
BDl 
BOl 
n/a 
n/a 
n/a 
n/a 
107 
n/a 
n/a 
BDl 

BDl 
n/a 
n/a 
n/a 
n/a 
BDl 
n/a 
BDl 

n/a 
BDl 

n/a 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 15 
BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BDl 

BDl 
BDl 

BDl 
BDl 
BOl 

BDl 
BDl 

Dilution: 92.6 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S001502 

Lab File IO:NAS87.001 

Calibration Std.:vc0518.001 

Compound 

Vinyl Chloride 

1,1-0ichloroethene 

t-l,2-0ichloroethane 

c-l,2-0ichloroethane 

1,1-0ichloropropane 

Benzane 

Trichloroethane 

c-l,3-Dichloropropane 

t-l,3-0ichloropropane 

Toluane 

Tetrachloroethane 

Chlorobanzane 

Ethylbenzane 

m,p-Xylenes 

Styrane 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbanzane 

2-Chlorotoluane 

4-Chlorotoluane 

1 ,3,5-Trimethylbenzane 

t-Sutylbenzene 

1,2,4-Trimethylbenzene 

s-butylbanzenel1 ,3-0CB 

1,4-0ichlorobanzane 

p-Isopropyltoluane 

1,2-0ichlorobanzane 

n-Butylbenzane 

1 ,2,4-Trichl orob anzane 

Naphthalene 

Hexachlorobutadiane 

1,2,3-Trichlorobanzane 

Dichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylanechloride 

1 , 1-0ichl oroethane 

Bromochloromethane 

Chloroform 

2,2-0ichloropropane 

1 ,2-0ichl oroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trichloroethane 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-0ichloropropane 

Oibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-0ibromo-3-chloropropane 

Concan. 

PIO (ppb) 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

174 

144 

BOL 

BOL 

78.7 

BOL 

16.2 

BOL 

BOL 

35.4 

BOL 

63.5 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

103 

BOL 

BOL 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
RIa 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Oate: 05/18/95 

Blank: blk0518.001 

Concan. Blank 

Hall (ppb) Concan. 

BOL 

BOL 

BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

n/a 
n/a 
n/a 
n/a 
66 

n/a 
n/a 
BOL 

BOL 

n/a 
n/a 
n/a 
n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

12 10 

BOL 

BOL 

BOL. 

SOL 

BOL 

BOL 

BOL 

BOL 

SOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Oilution: 3.03 



Hydrologic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sampl e location:015GOO1503 

Lab File 10:nas80.001 

Calibration Std.:vc0517.001 

Compound 

Vinyl Chloride 

1,1-0ichloroethene 
t-l,2-0ichloroethene 

c-l,2-0ichloroethene 
1,1-0ichloropropene 

Benzene 
Trichloroethene 

c-l,3-0ichloropropene 

t-l,3-0ichloropropene 

Toluene 

Tetrachloroethene 
Chi orobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/1,3-0CB 

1,4-0ichlorobenzene 

p-Isopropyltoluene 

1 ,2-0ichlorobenzene 

n-Butylbenzene 
1,2,4-Trichlorobenzene 

Nap hthal ene 

Hexachlorobutadiene 
1,2,3-Trichlorobenzene 

Oichl orofl uorom ethane 

Bromomethane 

Chi oroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-0ichloroethane 

Bromochloromethane 

Chloroform 

2,2-0ichloropropane 

1,2-0ichloroethane 

1.1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1 ,3-0ichl oropropene 

Oibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-0ibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

BOl 
BOl 

BOl 

BOl 

BOl 

58 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

224 

19.5 

BOl 

BOl 

99.3 

BOl 

18.2 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 
BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
Dla 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Oate: 05/17/95 

Blank: blk0517.001 

Concen. Blank 

Hall (ppb) Concen. 

BOl 
BOl 

BOl 

BOl 
BOl 

n/a 
BOl 

BOl 

BOl 

n/a 
BOl 

BOl 

n/a 
n/a 
n/a 
n/a 
71.9 

n/a 
n/a 
BOl 

BOl 

n/a 
n/a 
n/a 
n/a 
BOl 

n/a 
BOl 

n/a 
BOl 

n/a 
BOl 

BOl 

BOl 

63.4 

BOl 

BOl 

20 13 

23 
80 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

Oilution: 2 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015GOO1503 RA 

Lab File IO:NAS80A.OO1 

Calibration Std.:vc0518.001 

Compound 

Vinyl Chi oride 

1,1-0ichloroethene 

t-1,2-0ichloroethene 

c-1,2-0ichloroethene 

1,1-0ichloropropene 

Benzene 

Trichloroethene 

c-1,3-0ichloropropene 

t-1,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/l,3-0CB 

1,4-0ichlorobenzene 

p-Isopropyltoluene 

1,2-0ichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadjene 

1,2,3-Trichlorobenzene 

Oichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-0ichloroethane 

Bromochloromethane 

Chi oroform 

2,2-0ichloropropane 

1,2-Dichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-0ichloropropene 

Olbromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-0ibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 

BOL 

BOL 

BOL 

BOL 

60 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

280 

BOL 

BOL 

BOL 

85.1 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Oate: 05/18/95 

Blank: blk0518.001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 

SOL 

BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

n/a 
n/a 
n/a 
n/a 
79.2 
n/a 
n/a 
BOL 

BOL 

n/a 
n/a 
n/a 
n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

163 10 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

SOL 

BOL 

BOL 

Oilution: 10 



Hydrologic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Stanon 

Sample location:015S016007 

Lab File IO:NASl12B.00l 

Calibration Std.:vc0525.001 

Compound 

Vinyl Chi oride 

1,1-0ichloroethene 

t-l,2-0ichloroethene 

c-l,2-0ichloroethene 

1,1-0ichloropropene 

Benzene 

Tnchloroethene 

c-l,3-Dichloropropene 

t-l,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chi orobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3.5-Tnmethylbenzene 

t-Butylbenzene 

1 ,2,4-Tnmethylbenzene 

s-butylbenzene/l,3-0CB 

1,4-0ichlorobenzene 

p-Isopropyltoluene 

1 ,2-0ichl orobenzene 

n-Butylbenzene 

1 ,2,4-Tnchl orobenzene 

Naphthalene 

Hexachlorobutadiene 

1 ,2,3-Tnchl orob enzene 

Oichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-0ichloroethane 

Bromochloromethane 

Chloroform 

2,2-0ichloropropane 

1,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Olbromomethane 

1 ,2-0ichl oropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-0ichloropropene 

Oibromochloromethane 

1,2-dibromomethane 

1 ,1 ,1 ,2-T etrachl oroethan e 

Bromoform 

41,43 

1,2-0ibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

BOl 

BOl 

BOl 

BOl 

BOl 

6000 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

1000 

8000 

BOl 

1120 

86.9 

5500 

BOl 

BOl 

BOl 

BOl 

SOL 

1300 

1240 

BOl 

BOl 

BOl 

1150 

BOl 

BOl 

BOl 

SOL 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/e. 

A/a 
n/a 

n/a 

n/a 

n/e. 

n/a 

n/a 

n/a 

n/a 

Oate: OS/25/95 

Blank: blk0525.001 

Concen. Blank 

Hall (ppb) Concen. 

BOl 

BOl 

BOl 

BOl 

BOl 

n/a 

BOl 

BOl 

BOl 

n/a 

BOl 

BOl 

n/a 

n/a 

n/a 

n/a 

150 

n/a 

n/a 

BOl 

BOl 

n/a 

n/a 

n/a 

n/a 

BOl 

n/a 

BOl 

n/a 

BOl 

n/a 

BOl 

BOl 

BOl 

BOl 

BOl 

SOL 

BOl 16 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

SOL 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

Oilution: 200 



Hydrologic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Stanon 

Sample location:015S016007 RA 

Lab File ID:NASI12A.00I 

Calibration Std.:vc0522.001 

Compound 

Vinyl Chloride 
1,I-Dichloroethene 

t-l,2-Dichloroethene 

c-l,2-Dichloroethene 
1,I-Dichloropropene 

Benzene 
Trichloroethene 

c-l,3-Dichloropropene 

t-l,3-Dichloropropene 

Toluene 

Tetrachloroethene 

Chi orobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene!1 ,3-DCB 

1,4-Dichlorobenzene 

p-Isopropyltoluene 
1,2-Dichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 
Hexl!.chlorobutadiene 

1,2,3-Trichlorobenzene 

Dichloroftuoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,I-Dichloroethane 

Bromochloromethane 

Chi oroform 

2,2-Dichloropropane 

1,2-Dichloroethane 

1 ,1 ,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 
1,2-Dichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-Dichloropropene 

Dibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-Dibrom0-3-chloropropene 

Concen. 

PID (ppb) 

BDl 

BDl 

BDl 

BDl 

BDl 

BOl 

BOl 

BDl 

BDl 

411 

BDl 

BDl 

202 

944 

207 

193 
107 

220 

810 

BDl 

BDl 

154 

145 

284 

344 

BDl 

134 
BDl 

405 

BDl 

83.5 

BDl 
BDl 

nla 
nIl!. 
nIl!. 
nla 
nIl!. 
nla 
nla 
nla 
nIl!. 
nla 
nIl!. 
nla 
nIl!. 
nla 
nla 
ofi 
nla 
nIl!. 
nIl!. 
nIl!. 
nla 
nIl!. 
nla 
nIl!. 

Date: 05/22/95 

Blank: blk0522.001 

Concen. Blank 

Hall (ppb) Concen. 

BDl 

BDl 

BDl 

BDl 

BDl 

nla 
BDl 

BDl 

BDl 

nla 
BDl 

BOl 

nla 
nla 
nla 
nla 
75 

nla 
nla 
BDl 

BDl 

nla 
nla 
nla 
nIl!. 
BDl 

nIl!. 
BDl 

nIl!. 
BDl 

nIl!. 
BDl 

BDl 

BDl 

BDl 

BOl 

BOl 

33 14 

BDl 

BDl 

BDl 

BDl 

BDl 

BOl 

BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

BDl 

BOl 

BOl 

BDl 

BDl 

BDl 

BOl 

Dilution: 3.44 



HydroLogic Mobile Laboratory 

Analytlcai Results - Volatil e Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S015017 

Lab File ID:NASlll C.OOl 

Calibration Std.:vC0525.001 

Compound 

Vinyl Chi oOOe 

1,1-Dichloroethene 

t-l,2-Dichloroethene 

c-l,2-Dichloroethene 

1,1-Dii:hloropropene 

Benzene 

Tnchloroethene 

C-l,3-Dichloropropene 

t-l,3-Dichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Tnmethylbenzene 

t-Butylbenzene 

1,2,4-Trlmethylbenzene 

s-butyl benzene!1 ,3-DCB 

1 ,4-Dichl orobenzene 

p-Isopropyltoluene 

1,2-Dichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trlchlorobenzene 

Dichlorofluoromethane 

Bromomethane 

Chloroethane 

Trlchlorofluoromethane 

Methylenechloride 

1,1-Dichloroethane 

Bromochloromethane 

Chi oroform 

2,2-Dichloropropane 

1,2-Dichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1,2-Dichloropropane 

Trlchloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-Dichloropropene 

Dibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-Dibrom0-3-chloropropene 

Concen. 

PID (ppb) 

BDL 

BDL 

BDL 

BDL 

BDL 

673 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

1400 

BDL 

BDL 

88.1 

BDL 

607 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
fila 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Date: 05/25/95 
Blank: blk0525.001 

Concen. Blank 

Hall (ppb) Concen. 

BDL 

BDL 

BDL 

BDL 

BDL 

n/a 
BOL 

BDL 

BDL 

n/a 
BDL 

BDL 

n/a 
n/a 
n/a 
n/a 
140 

n/a 
n/a 
BDL 

BOL 

n/a 
n/a 
n/a 
n/a 
BDL 

n/a 
BDL 

n/a 
BDL 

n/a 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 16 

BOL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

Dilution: 100 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S016017 

Lab File IO:NASlll A.OOl 

Calibration Std.:vC0522.001 

Compound 

Vinyl Chloride 

1,1-0ichloroethene 

t-l,2-0ichloroethene 

c-l,2-0ichloroethene 

1,1-0ichloropropene 

Benzene 

Trichloroethene 

c-l,3-0ichloropropene 

t-l,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1 ,2,4-Trimethylbenzene 

s-butylbenzene/l,3-0CB 

1 ,4-0ichl orobenzene 

p-Isopropyltoluene 

1,2-0ichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichl croff uoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-0ichloroethane 

Bromochloromethane 

Chloroform 

2, 2-0ichl oropropane 

1,2-0ichloroethane 

1 ,1 ,1-Tnchl oro ethane 

Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-0ichloropropene 

Oibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-0ibromo-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

28.6 

8.3 

10.8 

68.5 

23.9 

37.4 

BOL 

BOL 

BOL 

7.2 

10.3 

9.6 

BOL 

BOL 

BOL 

8.8 

BOL 

BOL 

BOL 

BOL 

n/a 
n/a 

.n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
ala 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Oate: 05/22/95 

Blank: blk0522.001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 

BOL 

BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

n/a 
n/a 
n/a 
n/a 
59.6 

n/a 
n/a 
BOL 

BOL 

n/a 
n/a 
n/a 
n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

21 14 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Oilution: 2.04 



HydroLogIc Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S016017 RA 

Lab File ID: NAS 111 S.001 

Calibration Std.:vc0524.001 

Compound 

Vinyl Chloride 

1,1-Dichloroethene 

t-1,2-Dichloroettiene 

c-1,2-Dichloroethene 
1,1-Dichloropropene 

Senzene 

Tnchloroethane 

c-1,3-Dichloropropene 

t-1 ,3-Dichloropropene 
Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

SFS (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Sutylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/1 ,3-DCS 

1 ,4-Dichlorobenzene 

p-Isopropyltoluene 
1 ,2-Dichlorobenzene 

n-Sutylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Dichlorofluoromethane 

Sromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-Dichloroethane 

Sromochloromethane 

Chloroform 

2,2-Dichloropropane 

1,2-Dichloroethane 

1 ,1 ,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1,2-Dichloropropane 

Trichloroethane 

Sromodichloromethane 

1,1,2-Trichloroethane 

1,3-Dichloropropene 

Dibromochloromethane 

1,2-dibromome!hane 

1,1,1,2-Tetrachloroethane 

Sromoform 

41,43 

1,2-Dibromo-3-chloropropene 

Concan. 

PID (ppb) 

SDL 

SDL 
SDL 

SDL 

SDL 

5.2 

SDL 

SDL 

SDL 
SDL 

SDL 

SDL 

SDL 

21 

8.1 

SDL 

69.5 

14.7 

36.9 

SDL 

SDL 
SDL 

SDL 

5.3 

7.0 

SDL 

SDL 

SDL 

5.2 

SDL 

SDL 

SDL 

BDL 

nfa 
nfa 

nfa 

nfa 

nfa 

nfa 
nfa 

nfa 

nfa 

nfa 

nfa 
nfa 

nfa 

nfa 

nfa 
nra 
nfa 

nfa 
nfa 

nfa 
nfa 

nfa 

nfa 

nfa 

Date: 05f24f95 

Blank: blk0524.001 

Concen. Blank 

Hall (ppb) Concen. 

SDL 

SDL 

SDL 

SDL 

SDL 

nfa 
SDL 

SDL 

SDL 

nfa 

SDL 

SDL 

nfa 

nfa 

nfa 

nfa 

56.2 

nfa 

nfa 
SDL 

SDL 

nfa 

nfa 

nfa 

nfa 

SDL 

nfa 
SDL 

nfa 
SDL 

nfa 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

16 15 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015GOI6049 

Lab File ID: NAS 113.001 

Calibration Std.:vc0521.oo1 

Compound 

Vinyl Chloride 

1,I-Dichloroethene 
t-l,2-Dichloroethene 

c-l,2-Dichloroethene 

1,I-Dichloropropene 

Senzene 

Trichloroethene 

c-l,3-Dichloropropene 

t-l,3-Dichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

SFS (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1 ,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzenefl,3-DCS 

1,4-Dichlorobenzene 

p-Isopropyltoluene 

1 ,2-Dichlorobenzene 

n-Sutylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Dichlorofluoromethane 

Sromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,I-Dichloroethane 

Bromochloromethane 

Chloroform 

2,2-Dichloropropane 

1,2-Dichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1,2-Dichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-Dichloropropene 

Dibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Sromoform 

41,43 

1,2-Dibrom0-3-chloropropene 

Concen. 

PID (ppb) 

SDL 
SDL 

SDL 

SDL 

SDL 

37.4 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

112 

12.2 

SDL 

SDL 

104.4 

6.9 

20.3 

SDL 

SDL 

SDL 

SDL 

SDL 

6.6 

BDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfe. 
n{a 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

Date: 05f21/95 

Blank: blk0521.oo1 

Concen. Blank 

Hall (ppb) Concen. 

SDL 
SDL 

SDL 

SDL 

SDL 

nfa 

SDL 

SDL 

SDL 

nfa 

SDL 

SDL 

nfa 

nfa 

nfa 

nfa 

84.6 

nfa 

nfa 
SDL 

SDL 

nfa 

nfa 

nfa 
nfa 

SDL 

nfa 
SDL 

nfa 
SDL 

nfa 
SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 15 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015G01649 RA 

Lab File 10: NAS113A.001 

Calibration Std.:vc0522.001 

Compound 

Vinyl Chlonde 

1,1-0ichloroethene 

t-1,2-0ichloroethene 

c-1,2-0ichloroethene 

1,1-0ichloropropene 

Senzene 

Trichloroethene 

c-1,3-0ichloropropene 

t-1,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

SFS (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1 ,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/1,300CS 

1.4-0ichlorobenzene 

p-Isopropyltoluene 

1,2-0ichlorobenzene 

n-Sutylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichlorofluoromethane 

Sromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-0ichloroethane 

Sromochloromethane 

Chloroform 

2,2-0ichloropropane 

1 ,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1 ,2-0ichloropropane 

Trichloroethene 

Sromodichloromethane 

1,1,2-Trichloroethane 

1,3-0ichloropropene 

Oibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Sromoform 

41,43 

1,2-Dibromo-3-chloropropene 

Concen. 

PIO (ppb) 

SOL 

SOL 

SOL 

SOL 

SOL 

48.8 

SOL 

SOL 

SOL 

5.0 

SOL 

SOL 

124 

8.1 

SOL 

SOL 

93.6 

5.1 

18.0 

SOL 

SOL 

SOL 

SOL 

SOL 

5.2 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

nla 
nla 

nla 
nla 
nla 
rila 
nla 

nla 
nla 
nla 
nla 
nla 
nla 
nla 

Oate: 05/22/95 

Blank: blk0522.001 

Concen. Blank 

Hall (ppb) Concen. 

SOL 

SOL 

SOL 

SOL 

SOL 

nla 
SOL 

SOL 

SOL 

nla 
SOL 

SOL 

nla 
nla 
nla 
nla 
87.9 

nla 
nla 
SOL 

SOL 

nla 
nla 
nla 
nla 
BlDL 

nla 
SOL 

nla 
SOL 

nla 
SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

8 14 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

Oilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S001701 

Lab File ID:NAS132,001 

Calibration Std,:vc0523a,001 

Compound 

Vinyl Chloride 

1,1-0ichloroethene 

t-l,2-0ichloroethene 

c-l,2-0ichloroethene 

1,1-0ichloropropene 

Senzene 

Trichloroethene 

c-l,3-0ichloropropene 

t-l,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

SFS (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1 ,3,5-Trimethylbenzene 

t-Sutylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/l ,3-0CS 

1 ,4-0ichlorobenzene 

p-Isopropyltoluene 

l,2-0ichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichlorofluoromethane 

Sromomethane 

Chi oroethan e 

Trichlorofluoromethane 

Methylenechloride 

1 ,1-0ichloroethane 

Bromochloromethane 

Chloroform 

2,2-0ichloropropane 

1,2-0ichloroethane 

1 ,1 ,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trichloroethene 

Sromodichloromethane 

1,1,2-Trichloroethane 

1 ,3-0ichloropropene 

Oibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-0ibrom0-3-chloropropene 

Concen, 

PIO (ppb) 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOl:. 

69.3 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

nla 
nla 
nla 
nla 
nla 
nla 
nla 

nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

nla 
nla 
nla 

nla 
nla 

Oate: 05/23/95 
Blank: blk0523,0Q1 

Concen, Blank 

Hall (ppb) Concen. 

SOL 

SOL 

SOL 

SOL 

SOL 

nla 
SOL 

SOL 

SOL 

nla 
SOL 

SOL 

nla 
nla 
nla 
nla 
40.8 

nla 
nla 
SOL 

SOL 

nla 
nla 
nla 
nla 
SOL 

nla 
SOL 

nla 
SOL 

nla 
SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

14 10 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

Oilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S001702 

Lab File ID:NAS133.001 

Calibration Std.:vc0523a.001 

Compound 

Vinyl Chloride 

1,1-Dichloroethene 

t-1 ,2-Dichloroethene 

c-1,2-Dichloroethene 

1 .1-Dichloropropene 

Benzene 
Trichloroethene 

c-1,3-Dichloropropene 

t-1,3-Dichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1 ,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/1.3-DCB 

1,4-Dichlorobenzene 

p-Isopropyltoluene 
1,2-Dichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Dichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1.1-Dichloroethane 

Bromochloromethane 

Chloroform 

2,2-Dichloropropane 

1,2-Dichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1,2-Dichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-Dichloropropene 

Dibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-Dibrom0-3-chloropropene 

Concen. 

PID (ppb) 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 
71.2 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 
nfa 

nfa 

nfa 
nfa 

nfa 

nfa 

nfa 

ofa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

Date: 05f23f95 

Blank: blk0523.001 

Concen. Blank 

Hall (ppb) Concen. 

BDL 
BDL 

BDL 

BDL 

BDL 

nfa 
BDL 

BDL 

BDL 

nfa 

BDL 

BDL 

nfa 

nfa 

nfa 

nfa 

48.6 

nfa 

nfa 

BDL 

BDL 

nfa 

nfa 

nfa 

nfa 

BDL 

nfa 
BDL 

nfa 

BDL 

nfa 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 
13 10 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Stanon 

Sample Location:015G001703 

Lab File 10: NAS 128.001 

Calibration Std.:vc0523a.OO1 

Compound 

Vinyl Chloride 

1,1-0ichloroethene 

t-1,2-0ichloroethene 

c-1,2-0ichloroethene 

1 ,1-0ichloropropene 

Senzene 

Trichloroethene 

c-1,3-0ichloropropene 

t-1,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

SFS (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1 ,3,5-Trimethylbenzene 

t-Sutylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzenet1 ,3-0CS 

1,4-0ichlorobenzene 

p-Isopropyltoluene 

1,2-0ichlorobenzene 

n-Sutylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1 ,2,3-Trichlorobenzene 

Oichlorofluoromethane 

Sromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1 ,1-0ichloroethane 

Bromochloromethane 

Chloroform 

2,2-0ichloropropane 

1,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trichloroethene 

Sromodichloromethane 

1,1,2-Trichloroethane 

1,3-0ichloropropene 

Oibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Sromoform 

41,43 

1,2-0ibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

88.3 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

nla 
nla 

nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 

nla 
nla 
nla 
nla 

nla 
rifa 
nla 

nla 
nla 

nla 
nla 
nla 

nla 
nla 

Oate: 05/23/95 

Blank: blk0523.001 

Concen. Blank 

Hall (ppb) Concen. 

SOL 

SOL 

SOL 

SOL 

SOL 

nla 
SOL 

SOL 

SOL 

nla 
SOL 

SOL 

nla 
nla 
nla 
nla 
66.4 

nla 
nla 
SOL 

SOL 

nla 
nla 

nla 
nla 
SOL 

nla 
SOL 

nla 
SOL 

nla 
SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

5 10 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

Oilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S018007 

Lab File ID:NAS103.001 

Calibration Std.:vc0519.001 

Compound 

Vinyl Chloride 
1 ,1-Dichloroethene 

t-1,2-Dichloroettiene 

c-1,2-Dichloroethene 
1 ,1-Dichloropropene 

Benzene 

Trichloroethene 

c-1,3-Dichloropropene 

t-1,3-Dichloropropene 
Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 
40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/1 ,3-DCB 

1 ,4-Dichlorobanzene 

p-Isopropyltoluene 

1 ,2-Dichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobanzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Dichlorofluoromethane 

Bromomethane 

Chi oroethan e 

Trichlorofluoromethane 

Methylenechloride 

1 ,1-Dichloroethane 

Bromochloromethane 

Chloroform 

2,2-Dichloropropane 

1,2-Dichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1,2-Dichloropropane 

Trichloroethane 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-Dichloropropene 

Dibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1 ,2-Dibromo-3-chloropropene 

Concen. 

PID (ppb) 

BDL 

BDL 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

80.2 

BDL 

BDL 

BDL 

BDL 
BDL 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

nla 
nla 

nla 
nla 
nla 
nla 
nla 

nla 
nla 
nla 

nla 
nla 

nla 
nla 
nla 
nTa 
nla 
nla 
nla 
nla 
nla 
nla 

nla 
nla 

Date: 05/19/95 

Blank: blk0519.001 

Concen. Blank 

Hall (ppb) Concan. 

BDL 

BDL 

BDL 

BDL 

BDL 

nla 
BDL 

BDL 

BDL 

nla 
BDL 

BDL 

nla 

nla 
nla 
nla 
67.2 

nla 
nla 
BDL 

BDL 

nla 
nla 
nla 
nla 
BDL 

nla 
BDL 

nla 
BDL 

nla 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

13 12 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S018014 

Lab File ID:NAS104.001 

Calibration Std.:vc0519.001 

Compound 

Vinyl Chloride 

1,1-Dichloroethene 

t-l,2-Dichloroethene 

c-l,2-Dichloroethene 

1,1-Dichloropropene 

Senzene 

Trichloroethene 

c-l,3-Dichloropropene 

t-l,3-Dichloropropene 
Toluene 

Tetrachloroethene 
Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFS (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzenetl ,3-DCS 

1,4-Dichlorobenzene 

p-Isopropyltoluene 

1,2-Dichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Dichlorofluoromethane 

Srom om ethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1 ,1-Dichloroethane 

Bromochloromethane 

Chloroform 

2,2-Dichloropropane 

1,2-Dichloroethane 

1 ,1 ,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1,2-Dichloropropane 

Trichloroethene 

Sromodichloromethane 

1 ,1 ,2-Trichloroethane 

1,3-Dichloropropene 

Dibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Sromoform 

41,43 

1,2-DibromO-3-chloropropene 

Concen. 

PID (ppb) 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 
SDL 

SDL 

82.3 

SDL 

SOL 
SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

-Ora 
nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

Date: 05f19f95 

Blank: blk0519.001 

Concen. Blank 

Hall (ppb) Concen. 

SDL 
SDL 

SDL 

SDL 
SDL 

nfa 
SDL 

SDL 

SDL 

nfa 

SDL 

SDL 

nfa 

nfa 

nfa 

nfa 
74.1 

nfa 

nfa 
SDL 

SDL 

nfa 

nfa 

nfa 

nfa 

SDL 

nfa 
SDL 

nfa 
SDL 

nfa 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

13 12 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 
SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

Dilution: 



HydroLogIc Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015G018045 

Lab File ID:NAS106.001 

Calibration Std.:vc0519.001 

Compound 

Vinyl Chloride 
1 ,1-Dichloroethene 

t-l,2-Dichloroethene 

c-l,2-Dichloroethene 
1,1-Dichloropropene 

Senzene 

Trichloroethene 

c-l,3-Dichloropropene 

t-l,3-Dichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 
Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

SFS (surrogate) 
40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Sutylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzenetl ,3-DCS 

1,4-Dichlorobenzene 

p-Isopropyltoluene 

1,2-Dichlorobenzene 

n-Sutylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Dichlorofluoromethane 

Sromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1 ,1-Dichloroethane 

Bromochloromethane 

Chloroform 

2,2-Dichloropropane 

1,2-Dichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1,2-Dichloropropane 

Trichloroethene 

Sromodichloromethane 

1,1,2-Trichloroethane 

1 ,3-Dichloropropene 

Dibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 
Sromoform 

41,43 

1,2-Dibrom0-3-chloropropene 

Concen. 

PID (ppb) 

SDL 
SDL 

SDL 

SDL 

SDL 

13.9 

SDL 
SDL 

SDL 

SDL 

SDL 

SDL 
81.7 

14.6 

SDL 

SDL 

95.7 
SDL 

11.0 

SDL 

SDL 

SDL 

SDL 

SDL 

5.0 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 
nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

Ria 
nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 
nfa 

Date: 05f19f95 

Blank: blk0519.001 

Concen. Blank 

Hall (ppb) Concen. 

SDL 

SDL 
SDL 

SDL 

SDL 

nfa 

SDL 

SDL 

SDL 

nfa 

SDL 
SDL 

nfa 

nfa 

nfa 

nfa 
91.8 

nfa 

nfa 

SDL 

SDL 

nfa 

nfa 

nfa 

nfa 

SDL 

nfa 
SDL 

nfa 
SDL 

nfa 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

5 12 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 
SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S019007 

Lab File ID:NAS107.001 

Calibrabon Std.:vc0519.001 

Compound 

Vinyl Chloride 

1 ,1-Dichloroethene 

t-l,2-Dichloroethene 

c-l,2-Dichloroethene 
1 ,1-Dichloropropene 

Senzene 

Trichloroethene 

c-l,3-Dichloropropene 

t-l,3-Dichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

SFS (surrogate) 
40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Sutylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/l,3oDCS 

1,4-Dichlorobenzene 

p-Isopropyltoluene 

1,2-Dichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Dichloroftuoromethane 

Sromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-Dichloroethane 

Sromochloromethane 

Chloroform 

2,2-Dichloropropane 

1,2-Dichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1,2-Dichloropropane 

Trichloroethene 

Sromodichloromethane 

1,1,2-Trichloroethane 

1,3-Dichloropropene 

Dibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Sromoform 

41,43 

1,2-Dibromo-3ochloropropene 

Concen. 

PID (ppb) 

SDL 

SDL 

SDL 

SDL 
SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

76.7 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

nla 
nla 
nla 
nla 
nla 

nla 
nla 
nla 
nla 
nla 
nla 
nla 

nla 
nla 
nla 
Ria 
nla 
nla 
nla 
nla 
nla 
nla 

nla 
nla 

Date: 05/19/95 

Blank: blk0519.001 

Concen. Blank 

Hall (ppb) Concen. 

SDL 

SDL 

SDL 

SDL 
SDL 

nla 
SDL 
SDL 

SDL 

nla 
SDL 

SDL 

nla 
nla 
nla 

nla 
57.1 

nla 
nla 
SDL 

SDL 

nla 
nla 

nla 
nla 
SDL 

nla 
SDL 

nla 
SDL 

nla 
SDL 

SDL 

SDL 

SDL 

SDL 

SDL 
14 12 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

SDL 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Orgllnic Compounds 

Memphis Naval Air Station 

Sample Location:015C019017 

Lab File ID:NASl 09.001 

Calibration Std.:vC0521.001 

Compound 

Vinyl Chloride 
1,1-Dichloroethene 

t-l,2-Dichloroethene 

c-l,2-Dichloroethene 

1,1-Dichloropropene 

Benzene 

Trichloroethene 

Ool,3-Dichloropropene 

t-l,3-Dichloropropene 

Toluene 

T etrachl oroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 
Styrene 

o-Xylene 

BFB (surrogate) 
40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/1,3-DCB 

1,4-Dichlorobenzene 

p-Isopropyltoluene 

1,2-Dichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1 ,2,3-Trichl orobenzene 

DichlorofJuoromethllne 

Bromomethllne 

Chloroethllne 

Trichloroftuoromethane 
Methylenechloride 

1,1-Dichloroethane 

Bromochloromethane 

Chi oroforrn 

2,2-Dichloropropane 

1,2-Dichloroethane 

1,1,1-Trichloroethllne 

Carbon Tetrachloride 

Dibromomethllne 

1,2-Dichloropropllne 

Trichloroethene 

Bromodichloromethene 

1,1,2-Trichloroethane 

1,3-Dichloropropene 

Dibromochloromethllne 

1,2-dibromomethllne 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-Dibrom0-3-chloropropene 

Concen. 

PID (ppb) 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

6.1 

BDL 

BDL 

10.2 

26.9 
BDL 

9.0 

90.8 

78.5 

7.4 

BDL 

BDL 

33.4 

7.6 

BDL 
13.0 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
nla 

nla 
nla 

nla 

nia 
nla 

nla 

nla 

nla 

nla 
nla 

nla 

nla 

Date: 05/21/95 

Blllnk: blk0521.001 

Concen. Blllnk 

Hall (ppb) Concen. 

BDL 
BDL 

BDL 

BDL 

BDL 

nla 
BDL 

BDL 

BDL 

nla 

BDL 

BDL 

nla 

nla 

nla 

nla 
51.9 

nla 

nla 
BDL 

BDL 

nla 

nla 

nla 

nla 

BDL 

nla 
BDL 

nla 
BDL 

nla 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

14 15 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

SDL 

BDL 

BDL 

BlDL 

BDL 

BDL 

BDL 

BDL 

SDL 

Dilution: 



HydroLogic Mobh Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Stetion 

Sample Location:015S020007 

Lab File ID:NAS 107.001 

Calibration Std.:vcOS21.001 

Compound 

Vinyl Chloride 

1,1-0ichloroethene 

t-1,2-0ichloroethene 

c-1,2-0ichloroethene 

1,1-0icl:lloropropene 

Benzene 

Trichloroethene 
c-1,3-0ichloropropene 

t-1,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzeneI1,300CB 

1,4-0ichlorobenzene 

p-Isopropyltoluene 
1,2-0ichlorobenzene 

n-Butylbenzene 
1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutediene 

1,2,3-Trichlorobenzene 

Oichlorofluoromethane 

Bromomethane 

Chi oroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-0ichloroethane 

Bromochloromethane 

Chloroform 

2,2-0ichloropropane 

1,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-0ichloropropene 

Oibromochloromethane 

1 ,2-dibromomethene 

1,1,1,2-Tetrachloroethane 
Bromoform 

41,43 

1,2-0ibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

5.8 

BOL 

BOL 

78.6 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 
BOL 

BOL 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

nta. 
n/a 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 

n/a 

Date: 05/21/95 

Blank: blk0521.001 

Concen. Blank 

HaJI (ppb) Concen. 

BOL 
BOL 

BOL 

BOL 
BOL 

n/a 
BOL 

BOL 

BOL 

n/a 

BOL 

BOL 

n/a 

n/a 

n/a 

n/a 
45.6 

n/a 

n/a 
BOL 

BOL 

n/a 

n/a 

n/a 

n/a 

BOL 

n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

17 15 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015S020017 

Lab File ID:NAS117.001 

Calibration Std.:vc0522.001 

Compound 

Vinyl Chloride 
1,1-Dichloroethene 
t-1,2-Dichloroeth'ene 

c-1,2-Dichloroethene 
1,1-Dichloropropene 

Benzene 
Trichloroethene 

c-1,3-Dichloropropene 

t-1,3-Dichloropropene 

Toluene 

Tetrachloroethene 

Chi orobenzene 

Ethyl benzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/1,3-DCB 

1,4-Dichlorobenzene 

p-Isopropyltol uene 

1,2-Dichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Dichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenec:hloride 

1 ,1-Dichl oroethane 

Bromochloromethane 

Chi oroform 

2,2-Dichloropropane 

1 ,2-Dichl oroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1,2-Dichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-Dichloropropene 

Dibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-Dibrom0-3-chloropropene 

Concen. 

PID (ppb) 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

73.5 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

nla 

nla 

nla 
nla 

nla 

nla 

nla 

nla 
nla 

nla 

nla 

nla 

nla 

nla 

nla 

lira 
nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

Date: 05/22/95 

Blank: blk0522.001 

Concen. Blank 

Hall (ppb) Concen. 

BDL 

BDL 
BDL 

BDL 

BDL 

nla 
BDL 

BDL 

BDL 

nla 

BDL 

BDL 

nla 

nla 

nla 

nla 

57.2 

nla 

nla 
BDL 

BDL 

nla 

nla 

nla 

nla 

BDL 

nla 
BDL 

nla 

BDL 

nla 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 
10 14 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BlDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:015G020045 

Lab FdeID:NAS110A.OO1 

Calibration Std.:vC0521.001 

Compound 

Vinyl Chloride 

1,1-Dichloroethene 

t-1,2-Dichloroethene 

c-1,2-Dichloroethene 

1,1-Dichloropropene 

Benzene 

Trichloroethene 

c-1,3-Dichloropropene 

t-1,3-Dichloropropene 

Toluene 

Tetrachloroethene 
Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorototuene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/1,3-DCB 

1,4-Dichlorobenzene 

p-Isopropyltoluene 

1,2-Dichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichl orobenzene 

Dichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-Dichloroethane 

Bromochloromethane 

Chloroform 

2,2-Dichloropropane 

1,2-Dichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1 ,2-Dichl oropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-Dichloropropene 

Dibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-Dibrom0-3-chloropropene 

Concen. 

PID (ppb) 

BDL 

BDL 

BDL 

BDL 
BDL 

9.7 

BDL 

BDL 

BDL 

20.4 

BDL 

BDL 

155 

41.9 

BDL 

BDL 

98.9 
6.2 

28.5 

BDL 

BDL 

BDL 

BDL 

BDL 

5.2 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 

nla 
n/a 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 
n/a 

Date: 05/21/95 

Blank: blk0521.001 

Concen. Blank 

Hall (ppb) Concen. 

BDL 
BDL 

BDL 

BDL 

BDL 

n/a 
BDL 

BDL 

BDL 

n/a 

BDL 
BDL 

n/a 

n/a 

n/a 

n/a 
104 

n/a 

n/a 

BDL 

BDL 

n/a 

n/a 

n/a 

n/a 

BDL 

n/a 
BDL 

n/a 
BDL 

n/a 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 15 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

Dilution: 
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EXECUTIVE SUMMARY 

The Assembly C Site Investigation Plans proposed two phases of investigation for a Confinnatory 

Sampling Investigation (CSI) at Solid Waste Management Unit (SWMU) 21, the 

N-IO Underground Waste Tank. The first phase consisted of a soil and groundwater 

inv~stigation using Direct Push Technology (DPT) equipment, which identified a release of 

contaminants at the site. Based on the results of the fIrst phase, the second phase, a RCRA 

Facility Investigation (RFI), is required to define the nature and extent of the release. This 

report summarizes the activities conducted during the CSI's fIrst phase and outlines the proposed 

RFI activities. 

Analytical results indicate no volatile organic compounds (VOCs) in subsurface soil samples 

exceeded the risk-based concentrations (RBCs) for residential and industrial soil, and no VOCs 

in loess groundwater exceeded the RBC for tap water or the maximum contaminant level (MCL) 

for drinking water. However, benzene and carbon tetrachloride concentrations in the fluvial 

deposits groundwater exceed both the RBC for tap water and the MCL for drinking water. 

Benzene was detected at Location 2 at a concentration of 11.6 parts per billion (Ppb) , which 

exceeds both the RBC (0.31 ppb) and the MCL (5 ppb). Carbon tetrachloride, detected at four 

DPT locations at concentrations ranging from 4.8 ppb to 163 ppb, exceeded the RBC (0.16 ppb) 

at all four locations (Locations 2, 4, 5, and 6) and the MCL (5 ppb) at Locations 2, 4, and 6. 

Section 7 of this' report outlines the proposed RFI activities, which include advancing and 

sampling four soil borings, and converting each boring to a groundwater monitoring well. One 

monitoring well will be installed in the upper fluvial deposits, and three monitoring wells in the 

lower fluvial deposits. The results of the RFI will be presented in an RFI report. 
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1.0 INTRODUCTION 

Confirmatory Sampling Investigation Repon 
Assembly C - SWMU 21, N-IO Underground Waste Tank 

NSA Memphis, Millington, Tennessee 
Revision 0: November I, 1995 

As part of the U.S. Navy Comprehensive Long-Term Environmental Action Navy (CLEAN) 

program, the following Confirmatory Sampling Investigation Report (CSI) has been prepared for 

Solid Waste Management Unit (SWMU) 21, the N-IO Underground Waste Tank, on the 

Northside of Naval Support Activity (NSA) Memphis in Millington, Tennessee. Figures 1-1 

and 1-2 provide a vicinity map and aerial photograph of SWMU 21, respectively. 

As a result of the Base Closure and Realignment Act of 1990, a portion of NSA Memphis, 

which includes SWMU 21, will be closed and prepared for transfer to the City of Millington. 

Eight SWMU assemblies (i.e., groups) have been defined for the NSA Memphis RCRA 

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

of the base and have been categorized and ranked according to their Base Realignment and 

Closure (BRAC) status. SWMU 21 is in Assembly C, which is composed of five SWMUs 

requiring CSIs to confIrm whether a release of contaminants has occurred and, if so, whether 

RCRA Facility Investigation (RFI) characterization will be required. The remaining four 

assemblies (E, F, G, and H) are on portions of the base that will remain open. The 

investigation, undertaken by EnSafel Allen & Hoshall (EI A&H), adhered to the requirements of 

the Hazardous and Solid Waste Amendments portion (HSWA-TN002) of ·RCRA Permit No. 

TN2-170-022-600 and applicable regulations. 

The Assembly C Site Investigation Plans proposed two phases of investigation for the CSI at 

SWMU 21. The fIrst phase consisted of a soil and groundwater investigation using Direct Push 

Technology (DPT) equipment, which confIrmed a release of contaminants at the site. Based on 

the results of the fIrst phase, the second phase, RFI characterization, is required to define the 

nature and extent of contamination at SWMU 21. This report summarizes the activities 

conducted during the fIrst phase of the CSI and outlines the proposed RFI activities. 
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2.0 SITE DESCRIPTION AND mSTORICAL INFORMATION 

2.1 Site Description 

SWMU 21 is the former site of a 'steel, 3,000-gallon waste oil and hydraulic fluid underground 

storage tank (UST). The site is approximately 200 feet southeast of Building N-9, 80 feet east 

of former Building N-IO (demolished in 1990), and 250 feet we st.-northwest of the A-4 Hangar 

(Building 798) in the central quadrant of the NSA Memphis Northside. Figure 2-1 provides a 

site map of SWMU 21. 

This area has been disturbed by past UST removal activities but is generally level and covered 

with grass. A rectangular concrete pad, approximately 85 feet long and 40 feet wide, is adjacent 

to and immediately north of the former UST area (Figure 1-1). According to NSA Memphis 

Public Works Department personnel, this concrete pad is the foundation of a former building, 

purpose unknown. The building was reportedly demolished in the early 1960s after a small 

plane crashed into it and caught fIre. A concrete runway apron is immediately to the northeast, 

and a fenced-in, inactive drum storage area is immediately to the south. 

Surface water at the site drains southwest into the SWMU 4 storm sewer and drainage ditch, 

which is approximately 1,000 feet south of SWMU 21. SWMU 4 ultimately empties into 

North Fork Creek, which runs along the activity's western boundary. 

2.2 Historical Site Operations 

The UST, installed in 1943, collected waste oil and hydraulic fluid from an automobile repair 

and aircraft maintenance shop which has since been demolished. No records were identifIed 

which describe the design features of the former building or UST. The UST was removed in 

November 1991. 
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3.0 PRELIMINARY INVESTIGATIONS 

Other than the limited sampling conducted during the UST removal, no known site investigations 

wer~ performed prior to the CSI. The following paragraph summarizes the UST removal and 

soil sampling results. Appendix A contains a copy of the Underground Storage Tank Closure 

Report (SOUTHNAVFACENGCOM, 1992). 

Prior to UST removal, its contents (identified as water and waste oil sludge) were pumped into 

55-gallon drums and disposed. Three soil samples were initially collected from the excavation 

and analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX) and total petroleum 

hydrocarbons (TPH). According to the UST closure report, no BTEX was detected; however, 

TPH was detected in two of the samples (184 parts per million [ppm] and 1,876 ppm), which 

prompted further excavation. After excavating an additional 2 vertical feet of soil from the floor 

of the excavation, four closure soil samples collected from the excavation's comers were 

analyzed for BTEX and TPH. No BTEX or TPH was detected in the closure samples. 
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4.0 FIELD INVESTIGATIONS AND METHODOLOGY 

The CSI soil and groundwater sampling program was intended to confirm whether contaminants 

associated with past activities at SWMU 21, including the underground storage of waste oil and 

hydraulic fluid, were released. Specifically, the CSI objectives were as follows: 

• Determine the extent of surface soil contamination. 

• Determine the potential for subsurface soil contamination by petroleum and nonpetroleum 

compounds in the loess. 

• Determine the potential for groundwater contamination by petroleum and nonpetroleum 

compounds in the loess and fluvial deposits. 

This section summarizes the soil and groundwater sampling tasks during the first phase of the 

CSI, which used DPT equipment. The field sampling activities followed the procedures outlined 

in the U.S. Environmental Protection Agency (US EPA) and Tennessee Department of 

Environment and Conservation (TDEC)-approved Comprehensive RFI Work Plan 

(E/A&H, 1994) and Assembly C Site Investigation Plans (E/A&H, 1995). 

General sampling protocols and rationale for the DPT subsurface soil and groundwater 

investigation are organized and presented in Sections 4.1 and 4.2, respectively, of this CSI 

report. Specific sampling protocols (sample handling, field Quality Assurance/Quality Control 

[QA/QC], and decontamination) are presented in Section 4.3. Section 5 of this report discusses 

the site-specific geologic and hydrogeologic information generated during the investigation, and 

Section 6 presents the analytical results and discusses the nature and extent of soil and 

groundwater contamination at SWMU 21. 
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Soil and groundwater samples were collected during the DPT investigation to determine the 

nature and extent of contamination by volatile organic compounds (VOCs) at SWMU 21 .. Each 

sample was transported to Hydrologic, Inc. 's onsite mobile laboratory for the immediate analysis 

of VOCs by USEPA Method 8021. Approximately 25% of the samples were split for 

QA/QC purposes (duplicates) during the screening survey. They were shipped to the 

National Environmental Testing (NET) laboratory in Bedford, Massachusetts, for VOC analysis 

by Solid Waste 846 Method 8240. Soil and groundwater samples submitted to Hydrologic's 

onsite laboratory were analyzed using Level IT-equivalent Data Quality Objectives (DQOs). 

Ninety-five percent of the soil and groundwater samples submitted to NET were analyzed using 

Level lIT-equivalent DQOs and 5% using Level IV-equivalent DQOs. Validata Chemical 

Services, Inc. of Norcross, Georgia validated the analytical results of the NET confirmation 

samples. Attachment 1 of Volume IT contains the validation report, which indicates that the 

overall data quality of the analytical work is satisfactory. 

Direct Push Technology Methods 

On May 23, 24, and 30, 1995, E/A&H conducted a DPT survey at SWMU 21 to obtain 

subsurface soil and groundwater samples for VOC analyses. Subsurface Technologies, Inc. 

(SST), of Orlando, Florida, provided and operated the DPT equipment. 

The DPT investigation was conducted with truck-mounted, hydraulically operated probes which 

collected subsurface information. The piezocone system, which consists of an electronic cone 

penetrometer, was used to obtain lithologic information by estimating and plotting point-stress, 

sleeve friction, and pore pressure as it was advanced from ground surface, through the loess, 

and into the upper fluvial deposits. The geocone sampler, which is a split-spoon sampler with 

a push plug on the leading end, was advanced and retracted to retrieve relatively undisturbed 

subsurface soil samples from specific depths at various locations throughout the SWMU. The 

GS-l groundwater sampler obtained groundwater samples from specific depths in the loess and 
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upper fluvial deposits, with and without an applied vacuum, and generated hydraulic conductivity 

information. DPT sampling methods were detailed in Section 4.4.4.3 of the Comprehensive RFI 

Work Plan. 

4.1 Subsurface Soil Investigation 

The DPT investigation assessed the nature and extent of contamination in subsurface soil above 

shallow groundwater in the loess. Six DPT sampling locations were proposed in the Assembly C 

Site Investigation Plans. As outlined in the work plan, one subsurface soil sample collected 

from the 9- to IO-foot interval below land surface (hIs) from each proposed sampling point was 

submitted to Hydrologic for onsite VOC analysis by Hydrologic. Figure 4-1 shows the sample 

locations. 

4.1.1 Subsurface Soil Sampling Rationale 

Before collecting subsurface soil and groundwater samples, SST performed one piezocone 

sounding (PO-2) just south of the former UST area to develop a tentative lithologic profile. 

Figure 2-1 shows the piezocone location, and Appendix B contains the piezocone file information 

and plot. Based on anticipated lithology generated by the piezocone plot and previous 

investigations at other NSA Memphis Northside SWMUs, groundwater in the loess was 

anticipated to be between 16 and 18 feet bls and groundwater in the fluvial deposits between 

35 and 40 feet. The following sections provide details regarding the subsurface soil sampling 

procedures. 

4.1.2 Subsurface Soil Sample Collection Methods 

An EI A&H geologist logged and processed the subsurface soil samples for field screening and 

submittal to the analytical laboratory. SST collected the samples with the DPT rig using a 2-foot 

long, 2-inch outside diameter, split-spoon geocone sampler. Upon retrieval, the sampler was 

opened, and the soil immediately screened for VOCs using an HNu (model GP 101, with a 

10.2 eV lamp) photo ionization detector (PID). 
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A representative soil sample was collected and placed in a jar for onsite VOC analysis. 

Twenty-five percent of the soil samples were split for offsite laboratory analysis. A description 

of each soil sample; the field screening results; and sample location, designation, and time 

. collected were recorded in the field logbook. Subsurface soil samples were collected as outlined 

in the Assembly C Site Investigation Plans from the 9- to lO-foot interval. 

4.2 DPT Groundwater Investigation 

The DPT groundwater investigation focused on two water-bearing zones: the near-surface loess 

(the most likely zone containing contaminants associated with UST waste oil and hydraulic fluid 

storage) and the underlying fluvial deposits (which are a preferential zone of groundwater flow 

and a potential route for contaminant transport). The water-bearing zones at NSA Memphis are 

described in Section 5, Geology and Hydrogeology. 

4.2.1 Groundwater Sampling Rationale 

As described in Section 4.1.1, one DPT piezocone was advanced at SWMU 21 to determine the 

depth of potential water-bearing zones in the loess and fluvial deposits. Based on the piezocone 

results and observations made while installing nearby monitoring wells, depth to groundwater 

in the loess was anticipa~ed to between 16 and 18 feet bls and depth to groundwater in the fluvial 

deposits approximately 35 to 40 feet bls. 

Where possible, a groundwater sample was collected from the loess. Loess groundwater 

samples were collected at every location except Location 6. Fluvial deposits groundwater 

samples were obtained at every sampling location (except Location 1) at depths ranging from 

35 to 48 feet bls. 

4.2.2 DPT Groundwater Sample Collection Methods 

Groundwater samples were collected during the DPT investigation using the GS-l groundwater 

sampler. The SST technician advanced the GS-l to approximately 18 feet at each sampling 
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location to collect a groundwater sample from the loess and to sampler refusal (between 35 and 

48 feet bls) to obtain a groundwater sample from the fluvial deposits. The volume of 

gro~ndwater entering the GS-l was monitored on the on-board computer screen. When 

approximately 300 milliliters of groundwater had entered the sampler, the GS-l was retracted. 

Groundwater samples were collected directly from the sampler by inserting a new piece of 

Teflon tubing into the bottom port of the GS-l and decanting the groundwater directly into the 

sample vials to minimize the loss of VOCs. 

When the first attempt to collect a loess or fluvial deposits groundwater sample failed, a vacuum 

was applied to the sampling device. Groundwater samples were collected from the loess and 

fluvial deposits at each sampling location except for Location 1 (no fluvial deposits groundwater 

sample was collected) and Location 6 (no loess water sample was collected). At Location 1, 

sampler refusal was at 32 feet. In an attempt to fmd a water-bearing zone at Location 1, the 

sampler was raised in I-foot increments every 15 minutes up to 24 feet bls; however, no water 

entered the sampler. At Location 6, the sampler was advanced to 17 feet bls. A vacuum was 

applied, and no water entered the sampler. The sampler was raised in I-foot increments every 

15 minutes up to 12 feet bls; however, no water entered the sampler. In certain instances (when 

time permitted), SST left the GS-l sampler in the ground overnight to collect a groundwater 

sample. 

4.3 Sampling Protocol 

All sampling activities adhered to the approved Comprehensive RFI Work Plan (E/A&H, 1994) 

and the Assembly C Site Investigation Plans (E/A&H, 1995). Sample handling was minimized. 

When transferring material from the sampling device to containers, the operation was conducted 

expediently, in as clean an environment as possible. A new pair of disposable gloves was 

donned before collecting each subsurface soil and groundwater sample. Empty containers were 

kept packaged until used, at which time they were immediately chilled and isolated in coolers. 
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Subsurface soil samples for VOC analysis were containerized immediately upon collection to 

minimize the loss of VOCs. Groundwater samples were obtained directly from the GS-l 

groundwater sampler. 

4.3.1 QA/QC Samples 

During the DPT investigation, QA/QC samples were collected to test the level of reproducibility 

attainable in the sampling and analytical processes. QA/QC samples were analyzed for VOCs, 

as were the associated environmental samples. Soil and groundwater duplicate samples, 

collected at a frequency of 25 % during the DPT investigation, were submitted to the offsite 

laboratory (NET) for confirmation analysis. In addition, the Hydrologic chemist sent one fluvial 

deposits groundwater split sample to their Frankfort, Kentucky, laboratory for confirmation 

analysis. The analytical results of the duplicate samples are discussed in Section 6, Nature and 

Extent of Contamination. 

4.3.2 Sample Processing and Chain-or-Custody Procedure 

Sample containers requiring chemical preservation (i.e., hydrochloric acid for aqueous samples) 

were pre-preserved by the testing laboratory and shipped to EI A&H in sealed packages. Sample 

containers were labeled with the sample identification number, date, sampler's name, and 

requested analytical parameter, then placed in a cooler immediately following collection. Each 

sample was logged in the sample logbook. Samples for onsite laboratory analysis were 

transported by the EI A&H geologist directly to the onsite lab. The Hydrologic chemist recorded 

each sample in a sample logbook immediately upon receipt. 

Samples for offsite laboratory analysis were prepared for shipment by wrapping each container 

in bubble wrap, placing it in a resealable plastic bag, and packing it on ice inside a sturdy 

cooler. Cooler lids were secured with packing tape and sealed with signed custody seals. 

Packaged samples were then shipped overnight via FedEx priority service for next morning 

delivery. The offsite laboratory was notified the day of shipment of the number of samples 
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submitted. All sample shipments were reported to have arrived at NET in good condition and 

at the appropriate temperatures. 

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

implemented. This procedure was initiated in the field for each sampling event and conducted 

through custody transfer to the analytical laboratory. A chain-of-custody form was completed 

for each batch of samples, itemizing sample numbers, containerization, preservatives, analyses 

requested, date and time of sampling, and FedEx shipping number. Custody transfers were 

recorded by signature, date, and time of relinquishment, and receipt of custody by the parties 

involved. 

4.3.3 Sample Labeling 

All samples collected in the field were labeled with an alphanumeric code that identifies the site, 

sample type, and sample location. The first three digits identify the site location, and ~e fourth 

digit identifies the sample matrix. The last six digits identify the sample location and interval. 

For example, the sample label "021GOOl017" designates a SWMU 21 groundwater sample 

collected from Location 1 at a depth of 17 feet. (Note: An exception to the labeling scheme 

occurred at Location 2, the sample interval is indicated by "01", "02", and "03", indicating the 

first [loess soil], second [loess groundwater], and third [fluvial deposits groundwater] intervals 

sampled). 

4.4 Grouting Procedures 

SST filled each DPT boring with neat cement grout following sample collection. 

4.5 Decontamination Procedures 

SST's downhole field equipment was decontaminated in accordance with guidelines set forth in 

the Assembly C Site Investigation Plans. All downhole and sampling equipment was 

decontaminated before and after each use at either the central decontamination pad set up at the 

N-7 aircraft wash rack or at the decontamination pad east of SWMU 40 across First A venue. 
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Rinse water generated from decontamination activities, stored in a 1 ,200-gallon holding tank at 

the central decontamination pad, was discharged to the sanitary sewer system after a VOC scan 

and approval from the City of Millington's wastewater consultant, Fisher & Arnold, Inc. 

Decontamination procedures for downhole equipment consisted of the following steps: 

• High-pressure wash with a hot mixture of soap and water 

• Rinse with potable water 

• Rinse with deionized organic-free water 

• Rinse twice with pesticide-grade isopropyl alcohol 

• Rinse with deionized organic-free water 

• Wrap with aluminum foil or plastic 

A new pair of disposable latex gloves was donned before handling decontaminated sampling 

equipment. Subsurface soil samples were collected directly from the split-spoon sampler 

and groundwater samples directly from the GS-l groundwater sampler; therefore, no 

investigation-derived waste (lDW) was generated from these sampling activities. 
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5.0 GEOLOGY AND HYDROGEOLOGY 

5.1 Regional Geology and Hydrogeology 

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

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

Comprehensive RFI Work Plan (E/A&H, 1994). 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). On the basis of this 

updated information, the hydrogeology of NSA Memphis is re-summarized below. 

The two stratigraphic units investigated during the RFls at NSA Memphis 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 Memphis 

Northside. Alluvium, which is restricted to stream valleys, includes alluviated or reworked 

loess. The loess is typically 0 to 65 feet in the Memphis area; at NSA Memphis it ranges from 

15 to 45 feet in thickness. Water-bearing zones are present in the loess primarily in the upper 

part of this unit; however, yields are low and water quality analyses performed during the water 

use survey portion of previous UST investigations indicate that loess groundwater does not meet 

many primary and secondary drinking water standards. Previous investigations at 

NSA Memphis have found depth to water in the loess varying between 5 and 15 feet bls and 

vertical hydraulic conductivities to range from 10-6 to 10-8 centimeter per second (cm/sec). 

Although the loess may be considered an aquitard on the basis of the relatively low hydraulic 

conductivities, this 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. 

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

clay, with thin layers of ferruginous sandstone and conglomerate at the base. This unit ranges 
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in thickness from 0 to 100 feet in the Memphis area; on the Northside of NSA Memphis it 

ranges from 10 to 35 feet in thickness and represents the most significant component of the 

surficial aquifer. Many shallow domestic wells in the Memphis rural areas are completed in the 

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

and fluvial deposits indicate semiconfined to confmed 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 and becomes 

increasingly less silty with depth, grading into a fme to medium sand near the middle of the unit. 

Grain sizes typically coarsen below this interval, grading into a gravelly sand near the fluvial 

deposits basal section. 

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

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

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

more-permeable characteristics of the fluvial deposits, compared to the relatively impermeable 

properties of the overlying loess/alluvium and the underlying Jackson-upper Claiborne confming 

unit, result in the fluvial deposits being the preferential zone of groundwater flow and the route 

for contaminant transport in NSA Memphis's subsurface. 

5.2 Site-Specific Geology and Hydrogeology 

The following sections provide site-specific geologic and hydrogeologic information obtained 

from stratigraphic test borings, previous investigations, and the SWMU 21 DPT investigation. 

5.2.1 Stratigraphic Test Borings 

In 1994, the U.S. Geological Survey (USGS) drilled and sampled stratigraphic test hole 5, 

approximately 220 feet west of SWMU 21. Figures 1~1 and 2-1 show the location of 

stratigraphic test hole 5, which was drilled into the Cook Mountain Formation to better 
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understand the site geology before monitoring-well installations. Cuttings from the test hole 

were visually logged by a field geologist during drilling, and the test hole was geophysically 

logg~d to its total depth following completion. Stratigraphy and lithologies encountered in the 

test hole are as follows: 

Loess: 

Fluvial Deposits: 

Cockfield Formation: 

Cook Mountain Formation: 

5.2.2 Previous Investigations 

Approximately 30 feet of wind-blown silt and clay deposits. 

Approximately 54 feet of sand and gravel. 

Approximately· 104 feet of alternating sand and clay with 
some lignite. 

Characterized as a light olive-gray to greenish-gray dense 
clay. Defmed as the upper confming unit between the 
surficial aquifers and the Memphis Aquifer. Because the 
stratigraphic test hole was only advanced 32 feet into the 
Cook Mountain Formation, the entire thickness is not 
known. 

Subsurface soil information was obtained during the Assembly A RFI for SWMU 7, the 

Building N-126 Plating Shop Dry Well. SWMU 7 is approximately 900 feet west-northwest of 

SWMU 21. During the Assembly A investigation, nine monitoring-well clusters (designated 

07MWOl through 07MW09) were installed at various locations around SWMU 7. 07MW02, 

07MW03, and 07MW06 are the SWMU 7 monitoring well clusters closest to SWMU 21 

(between 800 and 1,000 feet west and southwest). The general lithology encountered in the soil 

borings associated with these three clusters is as follows: 

• Clayey silt, silty clay, and sandy clay from ground surface to between 25 and 34 feet bls 

(loess). 
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• Sand with gravel and silty clayey sand from between 25 and 34 feet bls to between 77 

and 82 feet bls (fluvial deposits). 

• Silty clayey sand, silty sand with clay lenses, clay with sand lenses, and lignite from 

between 77 and 82 feet bls to the termination depth of the boring (between 101 and 

125 feet bls, Cockfield Formation). 

Laboratory-measured vertical hydraulic conductivities for the subsurface soil samples associated 

with the SWMU 7 monitoring wells are as follows: 

Well Associated Soil Sampling Depth Hydraulic Conductivity 
Cluster Sample ID (in feet) (in cm/sec) 

07MW01 07S000177 75 - 77 (lower fluvial deposits) 6.8 x 10-5 

07S0001112 110 to 112 (Cockfield Formation) 4.1 x 10-8 

07MW03 07S0003117 115 to 117 (Cockfield Formation) 1.6 x 10-8 

07MW08 07S0OO8127 125 to 127 (Cockfield Formation) 8.7xlO-7 

07MW09 07S000922 10 - 22 (loess) 9.5 x 10-7 

07MW01 is approximately 1,000 feet west of SWMU 21. Monitoring-well clusters 07MW03, 

07MW08, and 07MW09 are 900 feet west, 1,250 feet west-southwest, and 1,250 feet west of 

SWMU 21, respectively. The boring logs and hydraulic-conductivity data sheets for SWMU 7 

are provided in Attachment 2 of Volume II. 

Based on the topography, the information in the conceptual model of the NSA Memphis 

hydrogeology (Section 2.12 of the Comprehensive RFI Work Plan), recent data collected during 

Assembly A SWMU RFls, and communication with USGS representatives, groundwater in the 

fluvial deposits flows locally toward the north-northeast. Groundwater flow in the loess is 
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primarily downward, al~ough locally, some groundwater in the loess may discharge to nearby 

streams, ditches, and other surface water bodies. 

5.2.3 DPT Piezocone Sounding 

As outlined in Section 4.1.1 of this document, one piezocone sounding (designated PO-2, refer 

to Figure 4-1) was performed at SWMU.21 to obtain information about the lithology and 

potential water-bearing zones before collecting samples. E/ A&H used the information generated 

from the piezocone sounding to select groundwater sampling intervals for the DPT investigation. 

Appendix B provides the piezocone log and plot for SWMU 21. As shown on the piezocone 

log, three potential water-bearing zones are present: one from 16 to 18 feet bls, one from 27 to 

28 feet bls, and one from 35 to 40 feet bls (the termination depth of the piezocone sounding). 

These zones are described on the lithologic log as a silty fme sand and fine sand, and readily 

identifiable on the associated plot by the higher point stress. 

5.2.4 DPT Hydrocone Plots 

During the DPT investigations, the GS-l groundwater sampler obtained groundwater samples 

from specific depths in the loess and upper fluvial deposits. The sampling device, which 

included a transducer attached to an on-board computer system via an umbilical cable, recorded 

data regarding the fill rate, hydrostatic pressure, and gas pressure. The computer estimated 

horizontal permeability by applying the time and rate-of-filling data to the standard Bouwer and 

Rice rate-of-rise permeability models. Horizontal permeabilities for the loess measured from 

1.10 x 10-5 to 5.34 X 10-4 cm/sec. Horizontal permeabilities for the fluvial deposits measured 

from 1.01 x 10-6 to 1.21 X 10-5 cm/sec. As noted earlier, Appendix B provides the GS-l sample 

plots and horizontal permeability measurements for the groundwater samples collected during 

the DPT investigation. 
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6.0 NATURE AND EXTENT OF CONTAMINATION 

The following sections provide the analytical results for subsurface soil and groundwater samples 

collected during the DPT investigation. Hydrologic's onsite laboratory analyzed the DPT soil 

and groundwater samples for VOCs. Twenty-five percent of the soil and groundwater samples 

were split and submitted to NET for confirmation analysis. Appendix C provides the laboratory 

data. 

As a reference for organic concentrations detected in subsurface soil samples, the contaminant 

concentrations are compared with the risk-based concentrations (RBCs) for residential and 

industrial soil (USEPA Region TIl Risk-Based Concentration Table, January to June 1995). 

VOC concentrations in groundwater are compared to the RBC for tap water (USEPA January 

to June 1995) and the maximum contaminant level (MCL) for drinking water (USEPA Drinking 

Water Regulations and Health Advisories, May 1994). The following sections discuss the 

analytical results by media. 

6.1 Subsurface Soil Sample Results - DPT Investigation 

EI A&H collected a subsurface soil sample from the 9- to lO-foot interval at each of the six DPT 

locations. Each sample was screened for organic vapors with a PID; field screening results and 

visual observations were recorded in the field logbook. Two of the samples were split and 

submitted to the offsite'laboratory for confirmation analysis. 

The only VOCs detected in subsurface soil samples from the 9 to lO-foot interval were at 

Location 2 (1 part per billion [ppb] methylene chloride) and Location 3 (6 ppb acetone). The 

measured concentrations are below the RBCs for residential soil. These compounds were 

detected only in samples submitted for offsite (NET) laboratory analysis. Methylene chloride 

and acetone are common laboratory artifacts. Figure 6-1 shows the DPT soil sampling 

locations. 
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6.2 Groundwater Sample Results - DPT Investigation 

EI A&H collected groundwater samples from the loess and fluvial deposits at each location except 

for Location 1 (no fluvial deposits groundwater sample could be collected) and Location 6 (no 

.loess groundwater sample could be collected). Twenty-five percent of the groundwater samples 

were split (two from the loess and one from the fluvial deposits) and submitted to the offsite 

laboratory for confirmation analysis. 

The following VOCs were detected in loess groundwater: acetone (24 to 36 ppb) and methylene 

chloride (1 ppb). These compounds, common laboratory artifacts, were not detected by the 

onsite laboratory and did not exceed the RBC for tap water or the MCL for drinking water. 

Figure 6-2 shows the loess groundwater sampling locations. Table 6-1 summarizes the detected 

VOC concentrations. 

The following VOCs were detected in fluvial deposits groundwater: benzene, carbon 

tetrachloride, dichlorofluoromethane, methylene chloride, and acetone. Benzene was detected 

at Location 2 (11.6 ppb), exceeding both the RBC for tap water (0.31 ppb) and the MCL for 

drinking water (5 ppb). The carbon tetrachloride concentrations at Locations 2, 4, and 6 ranged 

from 15.2 ppb to 163 ppb, exceeding both the RBC (0.16 ppb) and the MCL (5 ppb). The 

carbon tetrachloride concentration at Location 5 (4.8 ppb) exceeds the RBC but not the MCL. 

Dichlorofluoromethane (Freon; a possible laboratory artifact) was detected at Locations 5 

(5.4 ppb) and 6 (6.5 ppb); however, no RBC or MCL exists for this compound. Methylene 

chloride (1 ppb) and acetone (29 ppb) were detected at Location 3; however, these common 

laboratory artifacts did not exceed RBCs or MCLs. Figure 6-3 shows the locations of fluvial 

groundwater samples where concentrations exceeded the RBCs for tap water, and Table 6-1 

summarizes the analytical data. 
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Table 6-1 
Detected Concentrations of VOCs in Loess and Fluvial Deposits Groundwater 

SWMU 21- Building N-IO Underground Waste Tank 

Sample Location 
and Lithologic Unit 

2 (FIuViI) 
4 (Flll\lial) .. 
S (F1u~ial) .... 

6 (Fluvlil6 
2 (Fluvial) 
5 (Fluvial) 
6 (Fluvilil) 
1 (Loess) 
2 (Loess) 
3 (Fluvial) 

l(Loe~s) 

2·(Loes~} 
3(I'lro'illl) 

(data in parts per billion) 

Sample ID 

()21~3 
Qll~() 

Q21GOOS()4() 
()Zl~L· 

0210000203 
Q2·1GOOSQ4() 
Q21G000041 
0210001017 
0210000202 
0210003048 
()21OOOl()17 
Q21 tlOOo202 
O~1090394;$ 

Field Lab" 
Result 

163 
81 
4.N 
15 .. 2 
NDI 

SA 
6,S 
ND 

ND 

Off site (Hydrologicb) 

Lab Result 

11~ 
N/A 
NiA 

, .' '.'," 

.• ·N/A 

11.6 

N/A 
NiA 
ND 

N/A 
ND 

N/A 
N/A 

NIA 

N/A 
N/A 
N/A 
36 
24 
29 

lJ 
11 

.IJ 

Hydrologic, mc. 's mobile onsite laboratory analyzed the samples for VOCs by Method 8021. 

RBCd 
- Tap 

Water 

Q.16 

0.36 
None 

3,700 

4.1 

MCL" 

5 

5 
None 

None 

None 

NET's Bedford, Massachusetts, laboratory analyzed the samples for VOCs by Method 8240. Approximately 25% of the samples submitted to the 
onsite laboratory were split and submitted to NET for confirmation analysis. 
Hydrologic, mc.'s Frankfort, Kentucky laboratory analyzed this sample for VOCs by Method 8240 to confirm results from the onsite laboratory. 
Risk-Based Concentrations for tap water obtained from the USEPA Region ill Risk-Based Concentrations Table, January - June 1995. 
Maximum Contaminant Level for drinking water obtained from the USEPA Drinking Water Regulations and Health Advisories, May 1994. 
N/A denotes sample was not analyzed for VOCs by this laboratory. 
ND denotes no VOCs were detected in this sample,- or that data validation determined that the VOC was not present in the sample. 
Dichlorofluoromethane (Freon), acetone, and methylene chloride are common laboratory artifacts. 

BOLD indicates analyte exceeds the RBC for tap water and the MCL for drinking water. Italics indicates analyte exceeds the RBC, but not the MCL. 
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7.0 PROPOSED RCRA FACILITY INVESTIGATION 

Based on the results of the DPT investigation at SWMU 21, RFI characterization is 

recommended. The proposed sampling rationale, sampling protocol, and reporting requirements 

are summarized in the following sections. 

7.1 RFI Work Plan Rationale 

To date, no surface soil samples have been collected from SWMU 21 for risk characterization. 

To obtain the necessary information to prepare a risk assessment for the SWMU, surface soil 

samples must be collected and analyzed to determine if a risk exists to human health and the 

environment. Although analysis of subsurface soil and loess groundwater samples at SWMU 21 

did not identify any VOC contamination associated with the former waste oil/hydraulic fluid 

UST, fluvial deposits groundwater samples collected during the DPT survey exceeded the RBCs 

and MCLs for benzene and carbon tetrachloride. The nature and extent of carbon tetrachloride 

in fluvial deposits groundwater must be determined to complete the RFI's requirements. 

Presently, the source of the carbon tetrachloride is unknown and, as discussed in Section 5, the 

fluvial deposits are the preferential zone of groundwater flow contaminant transport at 

NSA Memphis. 

7.2 Soil Boring and Monitoring Well Installations 

The DPT investigation identified VOCs in fluvial deposits groundwater at concentrations above 

RBCs at four sampling locations and above MCLs at three sampling locations. As discussed in 

the June 6, 1995 BRAC Cleanup Team meeting, soil borings and monitoring wells will be 

installed at SWMU 21 to defme the nature and extent of groundwater contamination in the 

fluvial deposits. Four monitoring wells are proposed: one screened in the upper fluvial deposits 

and three screened in the lower fluvial deposits. Figure 7-1 shows the proposed soil boring and 

monitoring well locations. Two of the well locations are positioned to intercept the anticipated 

groundwater flow direction from SWMU 21 (north-northeast, refer to Section 5 of this report). 
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Soil borings will be advanced and sampled before installing monitoring wells. Each soil boring 

will be continuously sampled for lithologic description and organic vapor field screening, with 

. information recorded in the field logbook. Samples for laboratory analysis will be collected at 

three intervals from each boring location. Surface and subsurface soil samples will be collected 

from the following intervals: 

• Surface (0 to 1 foot bls) 

• From just above the soil/water interface (anticipated to be between 14 and 16 feet bls) 

• From an intermediate interval between the surface and the first water encountered 

(suggested sampling interval 9 to 10 feet bls to be consistent with the subsurface soil 

sampling interval during the DPT investigation) 

The surface soil samples will be used to prepare a risk assessment, which will be included in 

the RFI report. The intermediate subsurface soil sampling interval may be selected based on 

organic vapor readings, if detected (no organic vapors were detected during the DPT 

investigation) or by field judgment as described in Section 4.44 of the Comprehensive RFI Work 

Plan. All soil samples collected during this phase will be submitted for full-scan analysis (FSA). 

Section 7.4 summarizes the sampling and analytical requirements for the soil borings. 

7.2.2 Monitoring Wells 

Four monitoring wells will be installed during the RFI. One monitoring well will be installed 

in the upper fluvial deposits at a depth between 35 and 45 feet, and three in the lower fluvial 

deposits between 65 and 75 feet deep. The monitoring wells will be constructed of 2-inch 

polyvinyl chloride with lO-foot screens. The wells will be installed in accordance with 

Section 4.5 of the Comprehensive RFI Work Plan using Rotasonic Drilling techniques. 
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Groundwater samples will be collected as described in Section 4.6 of the Comprehensive RFI 

Work Plan. All groundwater samples collected from the monitoring wells will be submitted for 

FSA. Section 7.4 disc'usses the RFI sampling and analytical requirements. 

Field personnel may deviate from the proposed sampling strategy should field conditions or 

organic vapor field screening readings suggest that additional or different intervals may be 

successfully sampled or yield more useful information. Deviations will be documented in the 

field logbook and the RFI report. The area of investigation then may be expanded or 

concentrated, based on the results of the initial data. 

7.3 Expansion of Investigation 

If laboratory data indicate the presence of soil or groundwater contamination in the proposed 

sample locations, additional sampling locations may be required to fully define the nature and 

extent of contamination, particularly in the determined downgradient groundwater flow direction. 

Measured contaminant concentrations in soil and groundwater, coupled with groundwater-flow 

directions and characteristics, will be used to determine the locations of additional soil borings 

and/or monitoring wells, if the investigation is expanded. The soil and groundwater 

investigation will proceed until the nature and extent of contamination have been adequately 

defined and/or risk assessment modeling results indicate that downgradient concentrations are 

below action levels at potential receptor sites. 

7.4 Analytical Requirements 

Soil and groundwater samples will be collected during the RFI at SWMU 21 for laboratory 

analysis. Sampling and analytical requirements are summarized in Table 7-1. Soil samples 

collected during the supplemental DPT investigation will be analyzed in the field with a 

portable gas chromatograph at Level II-equivalent DQO. Ninety-five percent of the samples 

submitted for offsite laboratory analysis will be analyzed with Level III-equivalent DQO, and 

Level IV -equivalent DQO will be used for the remaining 5 % . 
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Sample custody will adhere to Section 4.12.5 of the Comprehensive RFI Work Plan. 

7.7 Quality Assurance/Quality Control 

QA/QC procedures to be followed during the investigation will adhere to the Quality Assurance 

Plan presented in Section 4.14 of the Comprehensive RFI Work Plan. 

7.8 Decontamination Procedures 

Decontamination procedures will adhere to Section 4.11 of the Comprehensive RFI Work Plan. 

7.9 Investigation-Derived Waste 

IDW will be handled as specified in Section 4.13 of the Comprehensive RFI Work Plan. E/ A&H 

is currently preparing a detailed Investigation-Derived Waste Management Plan for 

NSA Memphis. This plan, which will be completed prior to the RFI, provides ~dditional 

guidance for handling IDW generated during the SWMU 21 RFI. 

7.10 Health and Safety Plan 

The site-specific Health and Safety Plan for SWMU 21 is included in the Assembly C Site 

Investigation Plans. The Comprehensive Health and Safety Plan is included in Section 7 of the 

Comprehensive RFI Work Plan. 
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8.0 CONCLUSIONS AND RECOMMENDATIONS 

Based on the information gathered during this investigation, the following conclusions and 

recommendations have been reached. 

• No VOCs (except for the common laboratory artifacts methylene chloride and acetone) 

were detected in subsurface soil samples collected from the six DPT locations at 

SWMU 21. 

• No VOCs (except for the common laboratory artifacts methylene chloride and acetone) 

were detected in loess groundwater at SWMU 21. 

• The following VOCs were detected in fluvial deposits groundwater at concentrations 

exceeding RBCs for tap water and MCLs for drinking water: benzene (11.6 ppb; 

RBC = 0.31 ppb and MCL = 5 ppb) and carbon tetrachloride (4.8 ppb to 163 ppb; 

RBC = 0.16 ppb and MCL = 5 ppb). Dichlorofluoromethane, methylene chloride, and 

acetone were also detected at concentrations below RBCs and MCLs (where applicable), 

but these contaminants are likely laboratory artifacts. 

• RFI characterization of SWMU 21 is required due to the RBCs and MCLs exceeded in 

fluvial deposits groundwater. The proposed RFI consists of the following activities: 

E/A&H will install and sample four groundwater monitoring wells at SWMU 21. 

One well, placed in the center of the area of VOC contamination identified during 

the DPT survey, will be screened in the upper fluvial deposits (approximately 35 

to 45 feet bls). Three wells will be screened in the lower fluvial deposits 

(between 65 and 75 feet bls). Groundwater samples will be submitted to an 

offsite laboratory (NET) for FSA. 
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The soil borings associated with the wells will be continuously sampled for 

lithologic description and field screening, with the results recorded in the field 

logbook. Soil samples will be collected from 0 to 1 foot bls for use in preparing 

a risk assessment, from just above the soil/water interface in the loess (from 14 

to 16 feet bls), and from an intermediate interval between the surface and the first 

water encountered (suggested sampling interval 9 to 10 feet bls). The samples 

will be submitted for FSA. 

• The results of the RFI will be compiled in an RFI report for submittal to the Navy, 

TDEC, and USEPA. 
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1.0 Introduction 

The purpose of this report is to provide documentation that 
the underground storage tank listed below at the Naval Air 
Station was properly removed and closed as required by the 
applicable Tennessee state regulations and the Navy's contract 
specifications. 

Navy Tank No.: 

Location: 
Description: 
Contents: 
Removal date: 

Tank System'N-10 

Adjacent to Building N-10 
5,000 gal. steel tank 
Water with petroleum sheen 
November 26, 1991 

2.0 Description of Work Performed 

Soil that was removed to expose the tank was field checked 
with an HNU photoionization detector (PID). Soil was 
segregated into a contaminated and a potentially clean 
stockpile based on the PID measurements. All soil that was 
removed was placed on polyethylene sheeting to protect the 
environment from contamination until test results were 
obtained. 

When work began on tank N-10, the contents were found to be 
waste oil. A Tornado drum vacuum was used to pump the contents 
into three H-17 DOT barrels. The explosive gas level was then 
checked with' a combustible gas indicator (CGI). The tank 
gasses were purged with 150 pounds of dry ice (carbon 
dioxide), then the explosive gas levels were checked again 
with the CGI. A hole was cut in the tank with pneumatic 
nibblers and the sidewalls were scraped with an aluminum 
squeegee. The sludge was pumped into DOT barrels with the drum 
pump. 

The excavation of the tank was then finished and the tank was 
found to be a 3, 000 gallon tank instead of as, 000 gallon 
tank. The tank was lifted out of the excavation and hauled to 
the laydown area. Sampling and analysis of the pit floor 
revealed th-at the excavation was still contaminated. 
Permission was granted to excavate an additional two feet due 
to the smaller tank si ze and the contamination found. The 
floor of the excavation was sampled and analyzed again and 
found to be clean. 

After excavation, rainwater entered the pit. The water was 
sampled, analyzed and found to be clean. The Government gave 
permission to pump, the water into a nearby drainage ditch. 
Government permission was also given to backfill the 
excavation with flowable fill (lean concrete). The excavation 
was filled to one foot below grade and 14 cubic yards of 
topsoil were used to finish the earthwork. 



, 
, 

3.0 Sampling 

Soil was continually screened wi th an HNU photoionization 
detector (PIO) with a 10.2 eV lamp. The soils were segregated 
into clean and contaminated stockpiles as necessary. Every 60 
yards of material from the clean and contaminated stockpiles 
were sampled for laboratory analysis as directed by the Navy. 
Four samples were submitted for analysis to confirm readings 
from our PIO instrument. S,amples were collected by Brian 
Cavins and Tony Potter of National Salvage and Service.·Copies 
of the chain of custody forms are included with the analytical 
results in Appendix A. 

After tank removal, in-situ materials were sampled from the 
excavation floor and from 2 feet below the excavation floor at 
the nor.th and south ends. Rainwater was sampled and analyzed 
prior to disposal and final excavation. Final samples were 
collected from the four corners of the excavation floor. 

Samples were collected in glass sample jars with Teflon lined 
lids. Samples were collected using sterile gloves which were 
disposed of between samples. Bottles were labeled in the field 
and a chain of custody form was submitted with each shipment. 
Samples were shipped in coolers and iced to 4 degrees Celsius. 

4.0 Analysis 

All samples were shipped to Specialized Assays Environmental 
in Nashville Tennessee, a Navy approved and certified 
laboratory. Samples were analyzed using approved EPA methods. 
Initial excavation stockpiles and in-situ materials were 
analyzed for BTEX and TPH. Rainwater in the excavation was 
analyzed for TPH only. Final stockpiled materials were 
analyzed for BTEX, TPH, TCLP metals, and ignitability. Final 
in-situ materials from the excavation floor were analyzed for 
BTEX and TPH. The analytical results are presented in the 
following table. 



.--'----------r------------.-------._. __ , ___ -.-

SAMPLE 
BENZENE 

BTEX (PPM) 

TOLUENE 
_ .... _ ... _- -'----4 

ETHEL XYLENE 
BENZENE 

-----_._--_ ... _-- ------ -_._-_ .. __ . __ .... ,._-_ ... ,_ .... __ . ' ... _'. __ .... _-- -

Initial Excavation 
#5 NO* NO NO NO 
#6 NO NO NO NO 
#7 NO NO NO· NO 

Final Excavation 
#1 NO NO NO NO 
#2 NO NO NO NO 
#3 NO NO NO NO 
#4 NO NO NO NO 

Excavation Water 

Contaminated 
Stockpile 
1-60 Yds NO NO NO NO 

Clean Stockpile 
1-60 Yds NO NO NO NO 
61-120 Yds NO NO NO NO 

* NO - Not Detected 

-

TPH (PPM) TCLP (PPM) 

LO BOIL HI BOIL LEAD BENZENE LO BOIL HI BOIL 

~,~---...... --------- ._._. .. ._- ------

<5.0 184 
<5.0 1876 
<5.0 <5.0 

<5.0 <5.0 I 

<5.0 <5.0 
<5.0 <5.0 
<5.0 <5.0 

<0.05 <0.05 

<5.0 345 <0.5 <0.1 <0.1 <0.1 

<5.0 10.6 <0.5 <0.1 <0.1 <0.1 
<5.0 31. 9 <0.5 <0.1 <0.1 <0.1 

___ ,_. _____ • _______ . ______ L-. _______ ,_, ,,-----, --""_ .. _,.",,. 
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5.0 Disposal of Materials 

Contaminated soils are stockpiled in the laydown area. The 
Government has instructed us to dispose of it with the N-94 
contaminated soils. Because of the smaller size of Tank N-l0 
the Government granted approval to temporarily store the 
excavated tank at the laydown area until it can be disposed of 
with another shipment. Manifests for the tank will be included 
with manifests for the rest of the shipment. The three drums 
of waste oil found in N-l0 was taken to the N-94 tank area and 
will be disposed of with the N-94 materials in accordance with 
Government instructions. Manifests for the waste will be 
included with the N-94 manifests. 

6.0 Warranties and Limitations 

This report certifies that the storage tank was closed in 
accordance with federal and state regulations and Millington 
Naval Air Station's contract specifications. No certification 
is given that all environmental contaminants have been removed 
from the site because of the limitations of the type of 
representative sampling that was required and performed for 
this kind of work. 



---_._._-----
Naval Air Station Memphis 

Map of Sample Locations for Initial Excavation 
Tanl{ N-10 Area 

Concrete \ , 

Storage Area 

r------

.. 
Tan}~ 15 

1'1-10 .Ii 

Building ~---

.(in lJ -10 

Drum 
Storage 

m+ 

Asphalt 

~---;-;:-;--:--:---::~;-----,.-----------
*Not to Scale Remove Underground Storage Tanks Basewide 
Date 2-17-92 Contract N62467 -90-C-0683 

L-________ --' ________ . __________ . _______ ._ 

, ' 



Appendix B 

DPf Piezocone and Hydrocone Plots 



PIEZOCONE SOUNDING LOG Page: 1 

********************************************************************************************************************************* 
SOUNDING #: 21-P02 CLIENT: ENSAFE DATE: 05-23-1995 

JOB NAME OR #: NASM094 LOCATION: SWMU21 ST2 DEPTH OF GROUNDWATER: 18 F 
********************************************************************************************************************************* 

Depth PP PT SL FR Soil Type N VES FA RD YM USS SEN eM OCR 
================================================================================================================================= 

2.00 -0.27 151.52 1.06 0.70 Fine Sand 30 0.05 >45 100+ 333 909 
3.00 -0.11 28.86 1.25 4.33 Silty Clay 19 0.10 384 1.9 1.4 58 >10 
4.00 -0.30 34.82 0.32 0.91 Silty to Clayey F.S. 12 0.15 45 64 77 209 
5.00 -0.23 30.35 0.56 1.83 Clayey Fine Sand 12 0.20 402 2.0 3.3 61 >10 
6.00 -0.18 28.06 0.39 1.39 Clayey Fine Sand 11 0.24 371 1.9 4.3 56 >10 
7.00 -0.29 31.19 0.50 1.59 Clayey Fine Sand 12 0.29 412 2.1 3.8 62 >10 
8.00 -0.24 29.25 0.64 2.20 Clayey Fine Sand 12 0.34 385 1.9 2.7 59 >10 
9.00 -0.15 39.20 0.56 1.42 Silty to Clayey F.S. 13 0.39 41 54 86 235 

10.00 -0.54 57.48 0.87 1.51 Silty to Clayey F.S. 19 0.44 42 63 126 345 
11.00 -0.39 45.03 0.86 1.90 Clayey Fine Sand 18 0.49 594 3.0 3.2 90 >10 
12.00 -0.30 33.75 0.40 1.19 Silty to Clayey F.S. 11 0.54 38 45 74 203 
13.00 -0.33 35.24 0.58 1.64 Clayey Fine Sand 14 0.59 462 2.3 3.7 70 >10 
14.00 -0.31 29.30 0.37 1.25 Silty to Clayey F.S. 10 0.63 36 38 64 176 
15.00 -0.29 29.36 0.34 1.17 Silty to Clayey F.S. 10 0.68 36 37 65 176 
16.00 -0.44 72.88 0.26 0.36 Silty Fine Sand 18 0.73 40 62 160 437 
17.00 -0.54 195.54 1.42 0.73 Fine Sand 39 0.79 >45 90 430 1173 
18.00 -0.36 47.33 1.49 3.14 Clayey Fine Sand 19 0.84 620 3.1 1.9 95 >10 
19.00 -0.01 22.82 0.23 1.02 Clayey Fine Sand 9 0.87 293 1.5 5.9 46 
21.00 -0.10 40.14 0.73 1.81 Clayey Fine Sand 16 0.93 523 2.6 3.3 80 >10 
22.00 -0.28 58.97 1.23 2.09 Silty to Clayey F.S. 20 0.96 38 52 130 354 
23.00 -0.29 57.94 2.02 3.49 Sandy Clay 29 0.99 759 3.8 1.7 116 >10 
24.00 -0.47 99.84 1.31 1.31 Silty Fine Sand 25 1.02 40 67 220 599 
25.00 -0.21 64.46 0.87 1.34 Silty to Clayey F.S. 21 1.05 38 54 142 387 
26.00 -0.17 62.20 2.17 3.48 Sandy Clay 31 1.07 815 4.1 1.7 124 >10 
27.00 -0.47 224.31 1.10 0.49 Fine Sand 45 1.11 44 89 493 1346 
28.00 -0.31 156.81 3.68 2.35 Silty to Clayey F.S. 52 1.14 42 78 345 941 
29.00 -0.19 94.23 1.92 2.04 Silty to Clayey F.S. 31 1.17 39 63 207 565 
30.00 -0.05 83.27 1.75 2.10 Silty to Clayey F.S. 28 1.20 38 59 183 500 
31.00 -0.23 99.31 0.69 0.70 Silty Fine Sand 25 1.23 39 64 218 596 
32.00 -0.26 74.42 2.92 3.93 Sandy Clay 37 1.26 976 4.9 1.5 149 >10 
33.00 -0.33 87.33 0.82 0.94 Silty Fine Sand 22 1.29 38 59 192 524 
34.00 -0.23 51.44 0.89 1.72 Silty to Clayey F.S. 17 1.32 35 44 113 309 
35.00 -0.46 166.71 1.72 1.03 Fine Sand 33 1.35 42 77 367 1000 
36.00 -0.44 138.88 2.13 1.53 Silty Fine Sand 35 1.38 41 72 306 833 
37.00 -0.46 171.70 1.57 0.92 Fine Sand 34 1.42 42 78 378 1030 
38.00 -0.47 167.34 2.58 1.54 Silty Fine Sand 42 1.45 41 76 368 1004 
39.00 -0.43 228.64 2.60 1.14 Fine Sand 46 1.48 43 85 503 1372 
40.00 -0.47 272.25 3.40 1.25 Fine Sand 54 1.51 43 90 599 1634 

PP - Pore Pressure (Kg/cm2) N - Equivalent SPT Blow Count (bpf) USS - Undrained Sheer Strength 
PT - Point Bearing (Kg/cm2) VES - vertical Effective Stress (Kg/cm2) SEN - Sensitivity 
SL - Sleeve Friction (Kg/cm2) FA - Friction Angle (Degress) eM - Constrained Modulus 
FR - Friction Ratio (%) RD - Relative Density (+ or - 5%) OCR - Estimated Over Consolidation Ratio 
GWD - Ground Water Depth YM - Youngs Modulus 

The above data was computed utilizing SST's in-house correlations and guidelines published in 'Guidelines for Use and 
Interpretation of the Electronic Cone Penetration Test', Robertson and Campanella, September, 1989. 
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Appendix C 

Analytical Data 



FORMA T: XXXX \ 1 2 3 4 5 6 7 8 9 0 

XXXX \ 
1 23 
4 

5678 
90 

· OPTIONAL prolect prefix 
· SITE where sample collected 
- MATRIX I QC code 
· SAMPLING LOCATION 
- DEPTH, INTERVAL, SERIAL /I 

All spaces MUST be filled and no extra characters Included. 
Use zeroes as sPice-fillers. Indicate MS/MSDs on COCs. 

MATRIX/QC CODES: 
S - 5011 Isurface, bOrings, and trenchesl 
C - 5011 duplicate sample 
M - sediment (settled, flUid-borne solid) 
N - sediment dupliclte 
G - groundwater 
H - grClundwater duplicate sample 
W - surface water 
R - surf Ice water duplicate sample 
U - sludge 
Y - sludge duplicate 
A - alf 
Z - liquid waste (Including IDW drums) 
V - sohd waste (Including IDW drums I 

T - triP blank 
E - equipment rlnsate blank 
D - DI svstem blank 
P - potable water blank 
F - field blank 
L - hlter blank 
B - EPA bhnd sPike sample 
2 - cement blank 
3 - drilling mud 
4 - grout blank 
5 - bentonite blank 
6 - sand blank 



OATAlCp3 NAS MEMPHIS Page: 1 
10/30/95 NAS MEMPHIS, RFI, ASSEMBLY C Time: 11:23 

SWMU 21 - Primary Samples 

IVOA ~LE ID-~-----> 021-C-0002-01 021-H-0002-02 02HI-0010-17 021-C-0030-10 021-H-0030-48 
ORIGINAL ID -----> 021COO0201 021 H000202 021H001017 021C003010 021 H003048 
lAB. SAMPlE ID ._.> 123958 123960 124320 124319 124321 
ID FROM REPORT --> 021COO0201 021HOO0202 021H001017 021(:0030.10 021 H003048 
~lE DATE -----> 05123/95 05/23/95 05/26/95 05/26/95 •. . OS/26/95 
DATE ANALYlED -._> 05/26/95 05/27/95 06/02/95 06101/95 06/01/95 
MTRIX;'~;'~------> soil Water Water Soil Water 

.... UNITS -----------> UG/KG UG/l UG/L UG/KG .... . .... UG/L 

t? .cA~# Par_tel' 1411 VAL 1411 VAL 1411 VAL 1411 .. VAt. 1411 VAL 

74-87-3 Chloromethane 12. U 10. U 10. U 12. U 10. U 
74·83~9 Bromomethane 12. U 10. U 10. U 12. UJ 10. UJ 
75-01-4 Vinyl chloride 12. U 10. U 10. U 12. U 10. U 
75-00-3 cttloroethane 12. U 10. U 10. U 12. UJ 10. U 
75-09-2 Methylene chloride 1. J 1. J 1. J 12. U 1. J 

I 67-64-1 Acetone 12. U 24. 36. 6, J 29. 
75-15-0 Carbon disulfide 12. U 10. U 10. U 12. U 10. U 
75-35-4 ',1-ofchloroethene 12. U 10. U 10. U 12. U 10. U 
75-34-3 1,1-0ichloroethane 12. U 10. U 10. U 12. U 10. U 

! 540-59-0 1,2-0ichloroethene (total) 12. U 10. U 10. U 12. U 10. U 
67-66-3 Chloroform 12. U 10. U 10. U 12. U 10. U 

107-06.2 1,2-0ichloroethane 12. U 10. U 10. U 12. U 10. U , 
78-93-3 2-Butanone (MEK) 12. U 10. U 10. U 12. U 10. UJ 
71-55-6 1,1.1·Trichloroethan~ 12. U 10. U 10. U 12. U 10. U 
56-23-5 Carbon tetrachloride 12. U 10. U 10. U 12. U 10. U 
75-27-4 sromodichloromethane 12. U 10. U 10. U 12. U 10. U 
78-87-5 1,2-0ichloropropane 12. U 10. U 10. U 12. U 10. U 

10061·01-5 cis-',3-0ichloropropene 12. U 10. U 10. U 12. U 10. U 
79-01-6 Trichloroethene 12. U 10. U 10. U 12. U 10. U 

124-48-' oibromochlorome~hane 12. UJ 10. U 10. U 12. U 10. U 
79-00-5 1,1,2-Trichloroethane 12. UJ 10. U 10. U 12. U 10. U 

I 71"43~2 Btnlene 12. U 10. U 10. U 12. u 10. U 
10061-02-6 trans-l,3-0ichloropropene 12. U 10. U 10. U 12. U 10. U 

75-25·2 Bromoform 12. U 10. U 10. U 12. u 10. U 
108-10-1 4-Methyl-2-Pentanone (MIBK) 12. U 10. U 10. U 12. U 10. U 

I 591~7B~6 2" Hexanone 12. U 10. U 10. U 12; U 10. UJ 
127-18-4 Tetrachloroethene 12. U 10. U 10. U 12. U 10. U 
79.34-5 1, l,2,a- Te~r4!lch loroettu'!ne 12. U 10. U 10. U 12. U 10. U 

108-88-3 Toluene 12. U 10. U 10. U 12. U 10. U 
108-90~7 Chlorobenlene 12. U 10. U 10. U 12. U 10. U 
100-41-4 Ethylbenlene 12. U 10. U 10. U 12. U 10. U 
100-42-5 Styrene 12. U 10. U 10. U 12. U 10. U 

1330-20-7 Xylene (Total) 12. U 10. U 10. U 12. U 10. U 

+++ '1'T_''':~_''''.! __ ,, __ '"1_-'-_ ..lL. .............. 



H y D R o 

June 2, 1995 

Environmental & Safety 
5724 Surmer Trees Dr. 
Merrphis, 'IN 38134 

Attention: B. Gallant 

P.ROJEX:T NlJ.tBER: FL959183 

L 

DATE CXJ.fPIETEI): June 2, 1995 
DATE REXEIVED: May 25, 1995 

P.ROJEX:T DESCRIPl'I<6: 

o G c 

IHVOICIm: 

Environmental & Safety 
5724 Surmer Trees Dr. 
M:!nphis, 'IN 38134 

M:lbile lab--1 water sanple analyzed for 8240. 

N 

Enclosed is the laboratory report for the project described above. If you 
have any questions or if we can be of further assistance, please feel free 
to contact Jamie Fore. We appreciate your business and look forwa.t:d 
to serving you again soon. 

Respectfully, 

~~,d.~ 
jaml..Il Carl Esterle 

Iaboratory Director 

c 

1491 Twilight Trail 0 Frankfort, KY 40601 05021223-0251 0 FAX 502/875-8016 0 Toll Free 1-800/728-2251 



H y D R o L o G c N c 

CCf.iI?ANY NAME: Environmental & Safety 
CCf.iI?ANY PRQJ'EX:T NUMBER: lvDbile Lab 

HYDROIOOIC PRQJ'EX:T NUMBER: F.L959183 
HYDRQI£X;IC SAMPlE NUMBER: 959183 
HYDROIOOIC IAB !oD. #: N/A 
SAMPIE IDENrIFICATIOO: #021GOO0203 
DATE SAMPIED: 5/23/95 
DATE EXTRP.CTED: N/A 
DATE/TIME ANALYZED: 6/1/95 

ME'l'HOO SW 846 8240 

ANALYSIS CAS ID. SOL RESULT 
( ug/l) ( ug/l) 

Acetone 67-64-1 100.0 BDL 
Acrolein 107-02-8 50.0 BDL 
Acrylonitrile 107-13-1 50.0 BDL 
Benzene 71-43-2 5.0 11.6 
BraIodichlorarethane 75-27-4 5.0 BDL 

Brcm:>foDll 75-25-2 5.0 BDL 
Brcm::lrethane 74-83-9 10.0 BDL 
2-Butanone 78-93-3 100.0 BDL 
Carbon Disulfide 75-15-0 5.0 BDL 
carbon Tetrachloride 56-23-5 5.0 116 

Chlorobenzene 108-90-7 5.0 BDL 
Chloroethane 75-00-3 10.0 BDL 
2-Chloro Ethyl Vinyl Ether 110-75-8 10.0 BDL 
ChlorofoDll 67-66-3 5.0 BDL 
Chlorarethane 74-87-3 10.0 BDL 

Dibran:x:hlorarethane 124-48-1 5.0 BDL 
D.ibran:::uethane 74-95-3 5.0 BDL 
1,4-Dichloro-2-Butane 5.0 BDL 
Dichlorodifluorarethane 75-71-8 10.0 BDL 
1,2-Dichlorabenzene 95-50-1 5.0 BDL 

1,3-Dichlorobenzene 541-73-1 5.0 BDL 
1,4-Dichlorobenzene 106-46-7 5.0 BDL 
1,1-Dichloroethane 75-34-3 5.0 BDL 
1,2-Dichloroethane 107-06-2 5.0 BDL 
1,1-Dichloroethene 75-35-4 5.0 BDL 

1491 Twilight Trail 0 Frankfort, KY 40601 05021223-0251 0 FAX 502/875-8016 0 Toll Free 1-800/728-2251 



-----------------------------------------------------------------------------
H y D R o 

Page 2 continued 

CCf.iI?ANY NAME: 
CCf.iI?ANY PROO'EX::T NUMBER: 

HYDRQI.CX;IC PROO'EX::T NUMBER: 
HYDRQI.CX;IC SAMPLE NUMBER: 
SAMPlE IDENl'IFICATIOO: 
DATE SAMPLED: 

ANALYSIS 

trans-1,2-Dichloroethene 
1,2-Dichlaropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethanol 

Ethylbenzene 
Ethyl lwEthacI:ylate 
2-Hexanone 
Icxlcm:rt.hane 
loEthylene Chloride 

4-loEthyl-2-Pentanone 
Styrene 
1, 1,2, 2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 

1,1, 1-Trich10r0ethane 
1,1,2-Trich1oroethane 
Trichloroethylene 
Trichlorofluoramethane 
Vinyl Chloride 

Xylene (Total) 

Surrogate Recoveries: 
1,2-Dichloroethane-D4 
Toluene-D8 
Bramofluorobenzene 

L o G c 

Environmental & Safety 
lvDbile Lab 

F.L959183 
959183 
t021GO00203 
5/23/95 

MEm<D Stl 846 8240 

156-60-5 
78-87-5 
10061-01-5 
10061-02-6 
64-17-5 

100-41-4 
97-63-2 
591-78-6 
74-88-4 
75-09-2 

108-10-1 
100-42-5 
79-34-5 
127-18-4 
108-88-3 

71-55-6 
79-00-5 
79-01-6 
75-69-4 
75-01-4 

1330-20-7 

SOL 
( ug/l) 

5.0 
5.0 
5.0 
5.0 
100.0 

5.0 
10.0 
50.0 
10.0 
5.0 

50.0 
10.0 
10.0 
10.0 
5.0 

5.0 
5.0 
5.0 
5.0 
10.0 

5.0 

BDL = Below Sanple Detection Limit 
SDL = Sanple Detection Limit 

RESULT 
( ug/l) 

BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 

BDL 

102% 
97% 
92% 

N c 

1491 Twilight Trail 0 Frankfort, KY 40601 0 5021223-0251 0 FAX 502/875-8016 0 Toll Free 1-800/728-2251 



H y D R o L o G c N c 

F19r-9:r33 
COMPANY NAME I-LrJvn Loe;; (J (V) 0. b : \ ~ L.c.b CONTACT NAME R> (.m\\o.~1- TELEPHONE NO. ( '\ ~7 ;;l - [PrJ <t -, 

, 
" Samplers: Prinl Name Signature ANALYSIS 

~ 
Projecl No: !! Sample Type .. 

"ii Cii 
8. "0 o~ 
6 .a ! "3 :E 

SAMPLE ID SAMPLE LOCATION l! Date Time C" = ~ ~~ 0 Cl ~ :::I 0 REMARKS 

O)'&OOO:lO~ :II .1. 

, 

Relinq~bY: (Signalure) "/. J1DO~ Received by: (Signature) Dale Time 

.n~ , 

Relinquished by: (Signature) Received by: (Signature) Elale Time 

--.. '1 

Dispalched by: (Signature) I Dale I Time Received lor Laboratory by: 

L-:J~0."Yh~ Dale'h Time 

::)J" I 1/' In\ 

Method 01 Shipment: ( J Dale Timel 

14 "light Trail n Frankfort, Kentucky 40601 [l 5021223- n FAX 502/875-8016 rl Toll Free 1-800/728-2251 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:021 SOOl 01 0 

Lab File ID:NAS141.001 

Calibration Std.:vc0524.001 

Compound 

Vinyl Chloride 

1,1-Dichloroethene 

t-l,2-Dichloroethene 

c-l,2-Dichloroethene 

1,1-Dichloropropene 

Benzene 

Trichloroethene 
c-l,3-Dichloropropene 

t-l,3-Dichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1 ,3,5-Trimethylb enzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/l,3-DCB 

l,4-Dichlorobenzene 

p-lsopropyJtoluene 

1,2-Dichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Dichlorofluoromethane 
Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-Dichloroethane 

Bromochloromethane 

Chloroform 

2,2-Dichloropropane 

1,2-Dichloroethane 

1 ,1 ,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1,2-Dichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-Dichloropropene 

Dibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 
Bromoform 

41,43 

1,2-Dibromo-3-chloropropene 

Concen. 

PID (ppb) 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 
81.5 

BDL 

BDL 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

n/a 
n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 
n/a 

Date: 05/24/95 

Blank: blk0524.001 

Concen. Blank 

Hall (ppb) Concen. 

BDL 

BDL 
BDL 

BDL 

BDL 

n/a 

BDL 

BDL 

BDL 

n/a 

BDL 

BDL 

n/a 

n/a 

n/a 

n/a 
37.4 

n/a 

n/a 

BDL 

BDL 

n/a 
n/a 

n/a 

n/a 

BDL 

n/a 
BDL 

n/a 
BDL 

n/a 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

21 15 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 
BDL 

BDL 

BDL 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample Location:021 G001 017 

Lab Rle ID:NAS137.001 

Calibration Std.:vc0524.001 

Compound 

Vinyl Chloride 

1,1-Dichloroethene 

t-1,2-Dichloroethene 

c-1,2-Dichloroethene 

1,1-Dichloropropene 

Benzene 

Trichloroethene 
c-1,3-Dichloropropene 

t-1,3-Dichloropropene 

Toluene 

Tetrachloroethene 
Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 
40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/1,3-DCB 

1,4-Dichlorobenzene 

p-lsopropyltoluene 

1,2-Dichlorobenzene 

n-Butylbenzene 
1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 
1,2,3-Trichlorobenzene 

Dichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichlorotluoromethane 

Methylenechloride 

1,1-Dichloroethane 

Bromochloromethane 

Chloroform 

2,2-Dichloropropane 

1,2-Dichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 

1,2-Dichloropropane 

Trichloroethene 

Bromodichloromethane 
1,1,2-Trichloroethane 

1,3-Dichloropropene 

Dibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-Dibrom0-3-chloropropene 

Concen. 

PID (ppb) 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 
89.1 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 

n/a 

n/a 

Date: 05/24/95 

Blank: blk0524.001 

Concen. Blank 

Hall (ppb) Concen. 

BDL 

BDL 

BDL 

BDL 
BDL 

n/a 
BDL 

BDL 

BDL 

n/a 

BDL 

BDL 

n/a 

n/a 

n/a 

n/a 
66.8 

n/a 

n/a 

BDL 

BDL 

n/a 
n/a 

n/a 

n/a 

BDL 

n/a 
BDL 

n/a 

BDL 

n/a 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

6 15 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

Dilution: 



HydroLogic Mobile Leboratory 

AnalytIcal Results - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample Location:021 S000201 

Leb File ID:NAS136.001 

Calibration Std.:vc0523a.001 

Compound 

Vinyl Chloride 

1,1-Dichloroethene 
t-1,2-Dichloroethene 

c-1,2-Dichloroethene 

1,1-Dichloropropene 

Benzene 
Trichloroethene 

c-1,3-Dichloropropene 

t-1,3-Dichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xytenes 

Styrene 

o-Xylene 

BFB (surrogate) 
40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/1,3-DCB 

1,4-Dichlorobenzene 
p-lsopropyttoluene 

1,2-Dichlorobenzene 

n-Butylbenzene 
1,2,4-Trichlorobenzene 

Naphthalene 
Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Dichlorofluoromethane 

Bromomethane 

Chi oroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-Dichloroethane 

Bromochloromethane 

Chloroform 
2,2-Dichloropropane 

1,2-Dichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Dibromomethane 
1,2-Dichloropropane 

Trichloroethene 

Bromodichloromethane 
1,1,2-Trichloroethane 

1,3-Dichloropropene 

Dibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-Dibrom0-3-chloropropene 

Concen. 

PID (ppb) 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 
72.4 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 
n/a 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

Date: 05/23/95 

Blank: blk0523.001 

Concen. Blank 

Hall (ppb) Concen. 

BDL 
BDL 

BDL 

BDL 

BDL 

n/a 
BDL 
BDL 

BDL 

n/a 

BDL 

BDL 

n/a 

n/a 

n/a 

n/a 

36.1 

n/a 

n/a 
BDL 

BDL 

n/a 

n/a 

n/a 

n/a 

BDL 

n/a 
BDL 

n/a 
BDL 

n/a 

SDL 

BDL 

BDL 

BDL 

BDL 

BDL 
19 10 

BDL 

BDL 

BDL 

SDL 

BDL 

BDL 
BDL 

BDL 

BDL 

BDL 

BDL 
BDL 

BQL 
BDL 

BDL 

BDL 

BDL 

SDL 

BDL 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:021 G000202 

Lab File IO:NAS134.001 

Calibration Std.:vc0523a.001 

Compound 

Vinyl Chloride 

1,1-0lchloroethene 

t-1,2-0ichloroethene 

c-1,2-0ichloroethene 

1,1-0ichloropropene 

Benzene 

Trichloroethene 

c-1,3-0ichloropropene 

t-1,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/1,3-0CB 

1,4-0ichlorobenzene 

p-Isopropyltoluene 

1,2-0ichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichlorofluoromethane 

Bromomethane 

Chi oroethane 

Trichloroftuoromethane 

Methylenechloride 

1,1-0ichloroethane 

Bromochloromethane 

Chloroform 

2,2-0ichloropropane 

1 ,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-0ichloropropene 

Oibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-0ibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

78.3 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

n/a 

n/a 

n/a 

n/a 

nla 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

Date: 05/23/95 
Blank: blk0523.001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 

BOL 

BOL 

BOL 

BOL 

nla 

BOL 

BOL 

BOL 

n/a 

BOL 

BOL 

n/a 

n/a 

n/a 

n/a 

48.9 

n/a 

n/a 

BOL 

BOL 

n/a 

n/a 

n/a 

n/a 

BOL 

n/a 

BOL 

n/a 

BOL 

n/a 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

7 10 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:021 G000203 
Lab Fil e 10: NAS 135.001 

Calibration Std.:vc0523a.001 

Compound 

Vinyl Chloride 

1 ,1-0ichl oroethene 
t-1,2-0ichloroethene 

c-1,2-0ichloroethene 

1 ,1-0ichl oropropene 

Benzene 

Trichloroethene 

c-1,3-0ichloropropene 

t-1,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 
BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylb enzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/1,3-0CB 

1,4-0Ichlorobenzene 

p-Isopropyltoluene 

1,2-0ichlorobenzene 

n-Butylbenzene 
1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadlene 

1,2,3-Trichlorobenzene 

Oichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichloroftuoromethane 

Methylenechloride 

1,1-0ichloroethane 

Bromochloromethane 

Chloroform 

2,2-0ichloropropane 

1,2-0ichloroethane 

1,1 ,1-Trichloroethane 

Carbon Tetrachloride 

Olbromomethane 

1,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

1 ,1 ,2-Trichloroethane 

1,3-0ichloropropene 

Oibromochloromethane 

1,2-dibromomethane 
1,1 ,1 ,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-0ibromO-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 
80.3 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 
n/a 

n/a 

n/a 

163 

n/a 
n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

Date: 05/23/95 

Blank: blk0523.001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 
BOL 

BOL 

BOL 
BOL 

n/a 
BOL 

BOL 

BOL 

n/a 

BOL 

BOL 

n/a 

n/a 
n/a 

n/a 
47.7 

n/a 

n/a 

BOL 

BOL 

n/a 

n/a 

n/a 

n/a 

BOL 

n/a 

BOL 

n/a 
BOL 

n/a 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

6 10 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

Oilution:-



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample Location: 021 S00301 0 

Lab File IO:NAS140.001 

Calibration Std.:vc0524.001 

Compound 

Vinyl Chloride 
1,1-0ichloroethene 

t-1,2-0ichloroethene 

c-1,2-0ichloroethene 

1,1-0ichloropropene 

Benzene 
Trichloroethene 

c-1,3-0ichloropropene 

t-1,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 
Ethylb enzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/1,3-0CB 

1,4-0ichlorobenzene 

p-Isopropyltoluene 

1,2-0ichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichlorofluoromethane 
Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-0ichloroethane 

Bromochloromethane 

Chi oroform 

2,2-0ichloropropane 

1,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-0ichloropropene 

Oibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-0ibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 
BOL 
BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

70.1 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

Date: 05/24/95 

Blank: blk0524.001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 
BOL 

BOL 

BOL 

BOL 

n/a 
BOL 
BOL 

BOL 

n/a 

BOL 

BOL 

n/a 

n/a 

n/a 

n/a 

31.3 

n/a 

n/a 
BOL 

BOL 

n/a 

n/a 

n/a 

n/a 

BOL 

n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

20 15 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:021 G003017 

Lab File IO:NAS139.001 

Calibration Std.:vc0524.001 

Compound 

Vinyl Chloride 

1,1-0ichloroethene 

t-1,2-0ichloroethene 

c-1,2-0ichloroethene 
1 ,1-0ichl oropropane 

Benzene 

Trichloroethene 

c-1,3-0ichloropropene 

t-1,3-0ichloropropene 
Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

crXylene 
BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbanzene 

1,2,4-Trimethylbenzene 

s-butylbenzenef1,3-0CB 

1,4-0Ichlorobenzene 
p-Isopropyltoluene 

1,2-0ichlorobenzene 

n-Butylbenzane 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichloroftuoromethane 

Methylenechloride 

1 ,1-0ichl oroethane 

Bromochloromethane 

Chi oroform 

2,2-0ichloropropane 

1,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-0ichloropropene 

Oibromochloromethane 

1 ,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1,2-0ibromcr3-chloropropene 

Concan. 

PIO (ppb) 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

70.3 
BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 
nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 
nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

nfa 

Date: 05f24f95 

Blank: blk0524.001 

Concan. Blank 

Hall (ppb) Concan. 

BOL 
BOL 

BOL 

BOL 
BOL 

nfa 
BOL 

BOL 

BOL 

nfa 

BOL 

BOL 

nfa 

nfa 

nfa 

nfa 
91.3 

nfa 

nfa 
BOL 

BOL 

nfa 

nfa 

nfa 
nfa 

BOL 

nfa 
BOL 

nfa 
BOL 

nfa 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 15 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:021 G003048 

Lab File IO:NAS13B.00l 

Calibration Std.:vc0524.001 

Compound 

Vinyl Chloride 

l,l-0ichloroethene 
t-l,2-0ichloroethene 

c-l,2-0ichloroethene 
l,l-0ichloropropene 

Benzene 

Trichloroethene 

c-l,3-0ichloropropene 

t-l,3-0ichloropropene 
Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 
t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/l,3-0CB 

1,4-0ichlorobenzene 
p-Isopropyltoluene 

l,2-0ichlorobenzene 

n-Butylbenzene 

l,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methyl enechl olide 

l,l-0ichloroethane 

Bromochloromethane 

Chloroform 

2,2-0ichloropropane 

l,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

l,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

l,3-0ichloropropene 
Oibromochloromethane 

l,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

l,2-0ibromo-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

91.4 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 
n/a 

Date: 05/24/95 

Blank: blk0524.001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 

BOL 
BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

BOL 

n/a 

BOL 

BOL 

n/a 

n/a 
n/a 

n/a 
66 

n/a 

n/a 
BOL 

BOL 

n/a 

n/a 

n/a 

n/a 

BOL 

n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

5 15 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

SOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:021 S00401 0 

Lab File IO:NAS142.001 

Calibration Std.:vc0524.001 

Compound 

Vinyl Chloride 
1,1-0ichloroethene 

t-1,2-0ichloroethene 

c-1,2-0ichloroethene 
1,1-0ichloropropene 

Benzene 

Trichloroethene 
c-1,3-0ichloropropene 

t-1,3-0ichloropropene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1 ,3,5-Trimethylb enzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/1,3-0CB 

1,4-0ichlorobenzene 

p-Isopropyltoluene 

1,2-0ichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichloroftuoromethane 

Bromomethane 

Chi oroethan e 

Trichlorofluoromethane 

Methylenechloride 

1,1-0ichloroethane 

Bromochloromethane 

Chloroform 

2,2-0ichloropropane 

1,2-0ichloroethane 

1 ,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trlchloroethene 

Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-0ichloropropene 

Oibromochloromethane 

1,2-dibromomethane 

1 ,1 ,1 ,2-Tetrachloroethane 

Bromoform 

41,43 
1,2-0ibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

80.4 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

n/a 
n/a 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 
n/a 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

Date: 05/24/95 

Blank: blk0524.001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 

BOL 
BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

BOL 

n/a 

BOL 

BOL 

n/a 

n/a 

n/a 

n/a 
37.5 

n/a 

n/a 
BOL 

BOL 

n/a 

n/a 

n/a 

n/a 

BOL 

n/a 
BOL 

n/a 
BOL 

n/a 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

19 15 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample Location:021 G004017 

Lab File 10: NAS 144.001 

Calibration Std.:vc0525.001 

Compound 

Vinyl Chloride 

1,1-0ichloroethene 
t-1,2-0ichloroethene 

c-1,2-0ichloroethene 

1,1-0ichloropropene 

Benzene 

Trichloroethene 

c-1,3-0ichloropropene 

t-1,3-0ichloropropene 
Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 
Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/1,3-0CB 

1,4-0ichlorobenzene 
p-Isopropyltoluene 

1,2-0ichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichlorofluoromethane 
Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-0ichloroethane 

Bromochloromethane 

Chloroform 

2,2-0ichloropropane 

1,2-0ichloroethane 

1,1,1-Trichloroethane 
Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trichloroethene 
Bromodichloromethane 

1,1,2-Trichloroethane 

1,3-0ichloropropene 

Oibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 
Bromoform 

41,43 

1,2-0ibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

100 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 

n/a 
n/a 

n/a 
n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 

n/a 

Date: 05/25/95 

Blank: blk0525.001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 

BOL 

BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

BOL 

n/a 

BOL 

BOL 

n/a 

n/a 

n/a 

n/a 
74.7 

n/a 

n/a 
BOL 

BOL 

n/a 
n/a 

n/a 

n/a 

BOL 

n/a 
BOL 

n/a 
BOL 

n/a 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

5 16 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample Location:021 g004040 

Lab File IO:nas143.oo1 

Calibration Std.:vc0525.001 

Compound 

Vinyl Chloride 

1,1-0ichloroethene 

t-1,2-0ichloroethene 

c-1,2-0ichloroethene 
1,1-0ichloropropene 

Benzene 
Trichloroethene 

c-1,3-0ichloropropene 

t-1,3-0ichloropropene 

Toluene 

Tetrachloroethene 
Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 
2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/1,3-0CB 

1,4-0ichlorobenzene 

p-Isopropyltoluene 

1,2-0ichlorobenzene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichl orobenzene 

Oichlorofluoromethane 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-0ichloroethane 

Bromochloromethane 

Chloroform 

2,2-0ichloropropane 

1,2-0ichloroethane 

1,1 ,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 

1,1 ,2-Trichloroethane 

1,3-0ichloropropene 
Oibromochloromethane 

1,2-dibromomethane 

1,1,1,2-Tetrachloroethane 

Bromoform 

41,43 

1.2-0ibrom0-3-chloropropene 

Concen. 

PIO (ppb) 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

97.1 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 
81.3 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

Date: 05/25/95 

Blank: blk0525.001 

Concen. Blank 

Hall (ppb) Concen. 

BOL 

BOL 

BOL 

BOL 

BOL 

n/a 
BOL 

BOL 

BOL 

n/a 

BOL 

BOL 

n/a 

n/a 

n/a 

n/a 

70 

n/a 

n/a 
BOL 

BOL 

n/a 

n/a 

n/a 

n/a 

BOL 

n/a 

BOL 

n/a 

BOL 

n/a 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 16 

BOL 

BOL 

BOL 
BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

Dilution: 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample Location:021 G00501 0 
Lab Fil e 10: NAS 157.001 

Calibration Std.:vc0530.001 

Compound 

Vinyl Chloride 

1,1-0ichloroethene 

t-1,2-0ichloroethene 

c-1,2-0ichloroethene 
1,1-0ichloropropene 

Benzene 

Trichloroethene 

c-1,3-0ichloropropene 

t-1,3-0ichloropropene 
Toluene 

Tetrachl oroeth ene 
Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

Styrene 

o-Xylene 

BFB (surrogate) 

40,42 

n-Propylbenzene 

2-Chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

t-Butylbenzene 

1,2,4-Trimethylbenzene 

s-butylbenzene/1,3-0CB 

1,4-0ichlorobenzene 

p-Isopropyltoluene 

1,2-0ichlorobenzene 

n-Butylbenzene 

1 ,2,4-Trichl orob en zen e 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Oichloroftuoromethane 
Bromomethane 

Chloroethane 

Trichlorofluoromethane 

Methylenechloride 

1,1-0ichloroethane 

Bromochloromethane 

Chloroform 

2,2-0ichloropropane 

1,2-0ichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Oibromomethane 

1,2-0ichloropropane 

Trichloroethene 

Bromodichloromethane 
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EXECUTIVE SUMMARY 

The Assembly C Site Investigation Plans proposed two phases of investigation for a Confirmatory 

Sampling Investigation (CSI) at Solid Waste Management Unit (SWMU) 26, the Building N-102 

Battery Acid Neutralization Unit. The fIrst phase consisted of a subsurface soil sampling 

investigation using GeoProbe equipment. Based on the results of the fIrst phase, the second 

phase, consisting of installing and sampling soil borings and monitoring wells, is not required. 

This report summarizes the activities conducted during the CSl's fIrst phase and resulting 

fIndings and conclusions. 

During the fIrst phase of the SWMU 26 CSI, soil samples collected from three sample stations 

were analyzed for six metals (arsenic, cadmium, lead, mercury, nickel, and zinc.) Detected 

concentrations of metals were less than two times background levels and/or risk-based 

concentrations for residential and industrial soil. 

Based on the results of the fIrst phase, no further action is recommended for SWMU 26, with 

the exception of surface-soil sampling to fInalize the RCRA closure of the SWMU. One 

surface-soil sample will be collected in the grass next to the Battery Acid Neutralization Unit 

and analyzed for semivolatile organic compounds, chlorinated pesticides/polychlorinated 

biphenyls, and Appendix IX metals. Upon receipt of the analytical results, a Preliminary Risk 

Evaluation will be prepared, and the results will be submitted as an addendum to this CSI report. 

iv 



1.0 INTRODUCTION 

Confinnatory Sampling Investigation Report 
Assembly C - SWMU 26, N-I02 Battery Acid Neutralization Unit 

NSA Memphis, Millington, Tennessee 
Revision 0: November 1, 1995 

As part of the U.S. Navy Comprehensive Long-Term Environmental Action Navy program, the 

following ConfIrmatory Sampling Investigation (CSI) report has been prepared for Solid Waste 

Management Unit (SWMU) 26, the N-102 Battery Acid Neutralization Unit, on the Northside 

of Naval Support Activity (NSA) Memphis, Millington, Tennessee. Figures 1-1 and 1-2 provide 

a vicinity map and aerial photograph of SWMU 26, respectively. 

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

NSA Memphis, which includes SWMU 26, will be closed and prepared for transfer to the 

City of Millington. Eight SWMU assemblies (i.e., groups) have been defIned for the 

NSA Memphis RCRA Corrective Action Program. Four of these assemblies (A, B, C, and D) 

are on closing portions of the base and have been categorized and ranked according to their 

BRAC status. SWMU 26 is in Assembly C, which is composed of fIve SWMUs requiring CSIs 

to confIrm whether a release of contaminants has occurred and, if so, whether RCRA Facility 

Investigation (RFI) characterization will be required. The remaining four assemblies (E, F, G, 

and H) are on portions of the base that will remain open. The investigation, undertaken by 

EnSafe/Allen & Hoshall (E/A&H) , adhered to the requirements of the Hazardous and 

Solid Waste Amendments portion (HSWA-TN002) ofRCRA Permit No. TN2-170-022-600 and 

applicable regulations. 

The Assembly C Site Investigation Plans (EI A&H, 1995) proposed two phases of investigation 

for the CSI at SWMU 26. The fIrst phase consisted of a subsurface soil investigation using a 

truck-mounted GeoProbe to collect the samples. Based on the results of the fIrst phase, a second 

phase, consisting of installing soil borings and monitoring wells, is not required. This 

CSI report summarizes the activities conducted during the first phase of the CSI and provides 

conclusions, including a recommendation for no further action. 

1-1 
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Confirmatory Sampling Investigation Repon 
Assembly C - SWMU 26, N-J02 Battery Acid Neutralization Unit 

NSA Memphis, Millington, Tennessee 
Revision 0: November 1, 1995 

2.0 SITE DESCRIPTION AND HISTORICAL INFORMATION 

2.1 Site Description 

SWMU 26 is the site of an inactive, subsurface acid neutralization unit that was installed in 1980 

and used in conjunction with the Building N-102 Battery Shop, adjacent and immediately 

southwest of the SWMU. Building N-102 is on the southeast quadrant of Funafuti Street and 

Fifth Avenue on the Northside of NSA Memphis. Figure 2-1 provides a site map of SWMU 26. 

The neutralization unit is in a grassy area between Building N-102 and a sidewalk which runs 

along the length of the building. The area between Buildings N-102 and the adjacent Building 

N-122 to the east is elevated and paved, with a retaining wall facing Funafuti Street to the north. 

The street is approximately 3 feet below the paved area. The neutralization unit, covered by a 

6-inch thick concrete pad and a 3-foot diameter manhole on the surface, is constructed of two 

3-foot high by 3-foot diameter reinforced concrete pipes set in a 6-inch thick concrete base pad. 

The site drains to the southwest into the SWMU 4 storm sewer and drainage ditch, which is 

approximately 1,000 feet south of SWMU 26 at its closest point. Water in SWMU 4 eventually 

empties into the North Fork Creek. 

2.2 Historical Site Operations 

The N-102 Battery Acid Neutralization Unit received drainage from a pair of lead sinks along 

the inside wall of the northeast corner of Building N -102. It was designed to neutralize drained 

battery acid and flush water prior to discharge into the sanitary sewer system. During its 

operation, the unit was pumped, and its crushed limestone (sodium carbonate) was replenished 

every six months to maintain the system's effectiveness. Figure 2-2 provides a construction 

schematic of the neutralization unit. The neutralization unit was bypassed in 1992, when the 

Naval Environmental Inspection Team indicated that it might qualify as a potential hazardous 

waste site. 
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3.0 PRELIMINARY INVESTIGATIONS 

No adverse conditions were identified in a Visual Site Inspection (VSI) of the unit conducted in 

1990 (ERC/EDGe, 1990). The neutralization unit was bypassed in 1992 when the 

Naval Environmental Inspection Team indicated that it might qualify as a potential hazardous 

waste site. A sample collected from its contents (liquid/solid) on June 29, 1992, was analyzed 

for Toxicity Characteristic Leaching Procedure (TCLP) metals, base-neutrals/acid extractables, 

and volatile organic compounds (VOCs). Results of the TCLP analyses indicate constituent 

concentrations within the tank were below regulatory levels for disposal as a hazardous waste. 

Appendix A contains a copy of the analytical report. 
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4.0 FIELD INVESTIGATIONS AND METHODOLOGY 

The CSI soil and groundwater sampling program was intended to confirm the absence or 

presence of contaminants associated with past activities at SWMU 26. Specifically, the CSI 

objectives were: 

• Determine the status and impact of the acid neutralization unit. 

• Determine the potential for subsurface soil contamination in the loess. 

• Determine the potential for groundwater contamination in the loess. 

This section summarizes the soil sampling tasks during the first phase of the CSI, which was 

conducted using Geoprobe equipment. The field sampling activities followed the procedures 

outlined in the U.S. Environmental Protection Agency (USEPA)- and Tennessee Department of 

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

Assembly C Site Investigation Plans. A description of the sample locations and the rationale for 

sampled intervals are presented in Sections 4.1 and 4.2, respectively, of this CSI report. 

Section 4.3 presents the specific sampling protocols (sample processing, labeling, and 

chain-of-custody documentation). 

Analytical Parameters 

Subsurface soil samples were collected during the Geoprobe investigation to determine the nature 

and extent of contamination by specific metals associated with battery acid neutralization at 

SWMU 26. Each sample was shipped to National Environmental Testing (NET) in 

Bedford, Massachusetts, for the analyses of arsenic, cadmium, lead, mercury, nickel, and zinc 

by USEPA Method 601017000 series using a Level III-equivalent Data Quality Objective (DQO) 

for 95 % of the samples and a Level IV -equivalent DQO for the remaining 5 % of the samples. 

Validata Chemical Services, Inc. of Norcross, Georgia, validated the analytical results of the 

NET samples. Attachment 1 of Volume II contains the validation report, which indicates that 

the overall data quality of the analytical work is satisfactory. 

4-1 



Geoprobe Sampling Methods 

Confirmatory Sampling Investigation Repon 
Assembly C - SWMU 26, N-102 Battery Acid Neutralization Unit 

NSA Memphis, Millington, Tennessee 
Revision 0: November 1, 1995 

EI A&H conducted a Geoprobe investigation at SWMU 26 to obtain subsurface soil samples for 

me~ls analyses. Tri-State Testing of Memphis, Tennessee, collected the subsurface soil samples 

using a truck-mounted hydraulically-driven, Geoprobe~ soil sampling system. Samples were . 

obtained by advancing a I-inch diameter soil probe to the desired sampling depth. The 48-inch 

sampler, situated at the end of the probe, contained a "push point" which was retracted when 

the desired sampling interval was reached. The sampler was then advanced through the 

sampling interval. The soil sample was then retrieved from the borehole and the collected 

material removed from the sampler. The samples were collected in a stainless-steel sampler 

lined with an acetate sleeve, which minimized sample handling and maintained sample integrity. 

4.1 GeoProbe Investigation 

Four sampling locations were proposed in the Assembly C Site Investigation Plans to define the 

nature and extent of contamination, if any, associated with the N-I02 Acid Neutralization Unit. 

Three of the locations surround the former neutralization tank, and the fourth is along 

Funafuti Street, in a presumed upgradient location. Figure 4-1 shows the Geoprobe sampling 

locations. 

4.2 Sampling Rationale and Methods 

The Assembly C Site Investigation Plans stated that the following samples would be collected 

from each Geoprobe location during the CSI: 

1) One subsurface soil sample from the 3- to 4-foot interval just below the unit's piping, 

2) One subsurface soil sample from the 6- to 7-foot interval, just below the base of the unit, 

3) One soil or groundwater sample from the soil/water interface in the loess 

To determine the actual intervals to be sampled, the first Geoprobe boring (Location 1) was 

sampled continuously to a depth of 18 feet below land surface (bls), where a sandy clay interval 
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was encountered (soil/water interface); however, no groundwater samples could be collected 

from the loess. Based on field observations, the following intervals were selected for CSI 

sampling: 

1) One subsurface soil sample from the 3- to 4-foot interval just below the unit's piping, 

2) One subsurface soil sample from the 4- to 8-foot interval to provide information 

surrounding and beneath the unit. 

3) One subsurface soil sample from the 16- to I8-foot interval, corresponding to the 

soil/water interface in the loess 

An exception to the above sampling strategy occurred at Location 4, where the deepest soil 

sampling interval was 13 to 15 feet due to a subsurface obstruction. 

An E/ A&H geologist logged and processed the soil samples for submittal to the analytical 

laboratories. Tri-State collected the soil samples with the GeoProbe rig using the I-inch 

diameter soil probe lined with an acetate sleeve. Soil samples for metals analyses were 

homogenized in a stainless-steel bowl in accordance with Section 4.2.10 of the Region IV 

USEPA Standard Operating Procedures/Quality Assurance Manual and containerized as outlined 

in Section 4.4.4 of the Comprehensive RFI Work Plan. After containerization, all samples were 

immediately placed on ice for transport to the onsite and offsite laboratories. 

4.3 Sampling Protocol 

The sampling protocol adhered to the approved Comprehensive RFI Work Plan and the 

Assembly C Site Investigation Plans. Sample handling was minimized. When transferring 

material from the sampling device to containers, the operation was conducted expediently, in as 

clean an environment as possible. A new pair of disposable gloves was donned before collecting 
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each subsurface soil sample. Empty containers were kept packaged until used, at which time 

they were immediately chilled and isolated in coolers. 

Sample Processing and Chain-or-Custody Procedure 

Clean sample containers provided by the testing laboratory were shipped to EI A&H in sealed 

packages. Sample containers were labeled with the sample identification number, date, 

sampler's name, and requested analytical parameter, then placed in a cooler immediately 

following collection. Each sample was logged in the field logbook. Samples for offsite 

laboratory analysis were prepared for shipment by wrapping each container individually in 

bubble wrap, placing it in a resealable plastic bag, and packing it on ice inside a sturdy cooler. 

Cooler lids were secured with packing tape and sealed with signed custody seals. Packaged 

samples were then shipped overnight via FedEx priority service for next morning delivery. The 

offsite laboratory was notified the day of shipment of the number of samples submitted. All 

sample shipments were reported to have arrived at NET in good condition and at the appropriate 

temperatures. 

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

implemented. This procedure was initiated in the field for each sampling event and conducted 

through custody transfer to the analytical laboratory. A chain-of-custody form was completed 

for each batch of samples, itemizing sample numbers, containerization, preservatives, analyses 

requested, date and time of sampling, and FedEx shipping number. Custody transfers were 

recorded by signature, date, and time of relinquishment, and receipt of custody by the parties 

involved. 

Sample Labeling 

All samples collected in the field were labeled with a 10-digit alphanumeric code that identifies 

the site, sample type, sample location, and interval. The first three digits identify the site 

location, and the fourth digit identifies the sample matrix. The next four digits identify the 
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sampling location, and the last two digits are the deepest point of the sampling interval. For 

example, the sample label "026S000318" designates a SWMU 26 soil sample collected from 

Location 3 at a maximum depth of 18 feet. 

4.4 Grouting Procedures 

Tri-State filled each Geoprobe boring with neat cement grout following sample collection. 

4.5 Decontamination Procedures 

Tri-State decontaminated their downhole field equipment which did not come in contact with the 

samples (i.e., rods, split-spoons) with a non-phosphate detergent and a deionized water rinse. 

All downhole equipment and sampling tools which could potentially contact the collected samples 

was decontaminated before and after each use in accordance with guidelines set forth in the 

Assembly C Site Investigation Plans, which consisted of the following steps: 

• Wash with a hot mixture of soap and water 

• Rinse with potable water 

• Rinse with deionized organic-free water 

• Rinse twice with pesticide-grade isopropyl alcohol 

• Rinse with deionized organic-free water 

• Wrap with aluminum foil or plastic 

A new pair of disposable latex gloves was donned before handling decontaminated sampling 

equipment. Since soil samples were collected directly from the acetate sleeves within the 

stainless-s~el sampler, no investigation-derived waste was generated during the CSI. 
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5.0 GEOLOGY AND HYDROGEOLOGY 

5.1 Regional Geology and Hydrogeology 

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

. conceptual model of the hydrogeology at the NSA is presented in Section 2.12 of the 

Comprehensive RFJ Work Plan (E/A&H, 1994). 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). On the basis of this 

updated information, the hydrogeology of NSA Memphis is re-summarized below. 

The two stratigraphic units investigated during the RFIs at NSA Memphis 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 Memphis 

Northside. Alluvium, which is restricted to stream valleys, includes alluviated or reworked 

loess. The loess is typically 0 to 65 feet in the Memphis area; at NSA Memphis it ranges from 

15 to 45 feet in thickness. Water-bearing zones are present in the loess primarily in the upper 

part of this unit; however, yields are low and water quality analyses performed during the water 

use survey portion of previous UST investigations indicate that loess groundwater does not meet 

many primary and secondary drinking water standards. Previous investigations at 

NSA Memphis have found depth to water in the loess varying between 5 and 15 feet bls and 

vertical hydraulic conductivities to range from 10-6 to 10-8 centimeter per second (cm/sec). 

Although the loess may be considered an aquitard on the basis of the relatively low hydraulic 

conductivities, this 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. 

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

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

5-1 



Confirmatory Sampling Investigation Repon 
Assembly C - SWMU 26, N-102 Battery Acid Neutralization Unit 

NSA Memphis, Millington, Tennessee 
Revision 0: November 1, 1995 

in thickness from 0 to 100 feet in the Memphis area; on the Northside of NSA Memphis it 

ranges from 10 to 35 feet in thickness and represents the most significant component of the 

su~cial aquifer. Many shallow domestic wells in the Memphis rural areas are completed in the 

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

and fluvial deposits indicate semiconfined to confined conditions in the fluvial deposits. 

Typically a downward vertical gradient exists between water in the loess and the fluvial deposits. 

Sediments in the fluvial deposits generally coarsen with depth, and typically, the upper portion 

consists of a mixture of very fme sand with varying degrees of silt and clay and becomes 

increasingly less silty with depth, grading into a fme to medium sand near the middle of the unit. 

Grain sizes typically coarsen below this interval, grading into a gravelly sand near the fluvial 

deposits basal section. 

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

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

interbedded with clay and silt lenses or clay with interbedded fme 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 Claiborne confining 

unit, result in the fluvial deposits being the preferential zone of groundwater flow and the route 

for contaminant transport in NSA Memphis's subsurface. 

5.2 Site-Specific Geology and Hydrogeology 

The following sections provide site-specific geologic and hydrogeologic information obtained 

from stratigraphic test borings, the Assembly A RFI investigation, and the SWMU 26 Geoprobe 

investigation. 

Stratigraphic Test Borings 

In 1994, the U.S. Geological Survey (USGS) drilled and sampled stratigraphic test hole 5, 

approximately 175 feet north-northeast of SWMU 26. Figure 1-1 shows the location of test 
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hole 5. This stratigraphic test hole was drilled 32 feet into the Cook Mountain Fonnation to 

better understand the site geology before monitoring-well installations. Cuttings from the test 

hole :were visually logged by a field geologist during drilling, and the test hole was geophysically 

logged to its total depth following completion. Stratigraphy and lithologies encountered in the 

test hole are as follows: 

Loess: 

Fluvial Deposits: 

Cockfield Formation: 

Cook Mountain Formation: 

Previous Investigations 

Approximately 30 feet of windblown silt and clay deposits. 

Approximately 54 feet of sand and gravel. 

Approximately 104 feet of alternating sand and clay with 
some lignite. 

Characterized as a light olive-gray to greenish-gray dense 
clay. Defined as the upper confining unit between the 
surficial aquifers and the Memphis Aquifer. Because the 
stratigraphic test hole was only advanced 32 feet into the 
Cook Mountain Fonnation, the entire thickness is not 
known. 

Subsurface soil infonnation was collected during the Assembly A RFI for SWMU 7, the 

Building N-126 Plating Shop Dry Well. SWMU 7 is approximately 900 feet west of SWMU 26. 

During the Assembly A investigation, nine monitoring-well clusters (designated 07MWOl 

through 07MW09) were installed at various locations around SWMU 7. 07MW02,07MW03, 

and 07MW06 are the SWMU 7 monitoring well clusters closest to SWMU 26 (between 650 and 

800 feet west and northwest). The general lithology encountered in the soil borings associated 

with these three clusters is as follows: 

• Clayey silt, silty clay, and sandy clay from ground surface to between 25 and 34 feet bls 

(loess). 
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• Sand with gravel and silty clayey sand from between 25 and 34 feet bls to between 77 

and 82 feet bls (fluvial deposits). 

• Silty clayey sand, silty sand with clay lenses, clay with sand lenses, and lignite from 

between 77 and 82 feet to the termination depth of the boring (between 101 and 125 feet 

[Cockfield Formation]). 

Laboratory-measured vertical hydraulic conductivities for the subsurface soil samples associated 

with the SWMU 7 monitoring wells are as follows: 

Well Associated Soil Sampling Depth Conductivity 
Cluster Sample ID (in feet) (in em/sec) 

07MW01 07S000177 75' to 77' (lower fluvial deposits) 6.8 x 10-5 

07S0001112 110' to 112' (Cockfield Formation) 4.1 x 10-8 

07MW03 07S0003117 115' to 117' (Cockfield Formation) 1.6 x 10-8 

07MW08 07S0008127 125' to 127' (Cockfield Formation) 8.7 x 10-7 

07MW09 07S000922 10' to 22' (loess) 9.5 x 10-7 

Monitoring well cluster 07MW01 is approximately 750 feet west-northwest of SWMU 26. 

Monitoring-well clusters 07MW03, 07MW08, and 07MW09 are 600 feet west-northwest, 

1,100 feet west, and 1,050 feet west-northwest of SWMU 26, respectively. The boring logs and 

hydraulic-conductivity data sheets for SWMU 7 are provided in Attachment 2 of Volume II. 

Based on the topography, the information contained in the conceptual model of the 

NSA Memphis hydrogeology (Section 2.12 of the Comprehensive RFJ Work Plan), recent data 

collected during investigations at Assembly A SWMUs, and communication with 

USGS representatives, groundwater in the fluvial deposits flows locally toward the 
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north-northeast. 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. 

SWMU 26 CSI 

The deepest Geoprobe soil boring at SWMU 26 terminated at 18 feet bls. E/A&H geologist 

described the lithology encountered during the Geoprobe investigation as a brown clayey silt 

(loess). The water-bearing zone in the loess (18 feet bls) was visually classified as a sandy clay. 
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6.0 NATURE AND EXTENT OF CONTAMINATION 

This section provides the analytical results for subsurface soil samples collected during the 

Geoprobe investigation. As outlined in Section 4, EI A&H collected subsurface soil samples 

from three intervals at each of the four Geoprobe boring locations shown on Figure 4-1. The 

samples were shipped to NET in Bedford, Massachusetts, for the analysis of arsenic, cadmium, 

lead, nickel, mercury and zinc. The analytical results were compared to background reference 

concentrations and to risk-based concentrations (RBCs) for residential and industrial soil 

(USEPA Region III, January to June 1995). The background reference concentrations were 

established as outlined in the following section. 

6.1 Background Reference Concentrations 

Five background locations were established at NSA Memphis to assess ambient soil and 

groundwater conditions across the base. Background data for soil consist of 12 samples 

collected from five borings, shown on Figure 6-1. A metals background reference was 

established to compare metals detected in soil to samples collected at SWMUs. The background 

reference concentrations (RCs) are the mean concentrations of analytes detected at all the 

background locations doubled. Two RCs were established for soil, one for surface soil 

(0 to 1 foot interval) for use in later risk evaluation and one for the remaining subsurface soil 

sample. Table 6-1 shows the RCs for the metals analyzed at SWMU 26. 

6.2 Subsurface Soil Sample Results 

Detected arsenic concentrations in subsurface soil range from 3.8 to 9.0 milligrams per kilogram 

(mg/kg, or parts per million), cadmium concentrations from 0.77 to 1.2 mg/kg, 

lead concentrations from 5.0 to 7.8 mg/kg, nickel concentrations from 11.1 to 19.9 mg/kg, and 

zinc concentrations from 15.1 to 42 mg/kg. No mercury was detected in any sample. As shown 

on Table 6-1 and Figure 6-2, all of the metals concentrations are well below the RCs and the 

RBCs for residential and industrial soil. Appendix B contains analytical data. 
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1 (3' - 4') 1 (4' - 8') 
Analyte 026SOOO104 026S000108 

ArielUe NOti 5.1 JII 

Cadmium ND ND 

Lead 6.3 7.6 

Nickel 11.8J 15.9 J 

Zklc 29.2 32.3 

3 (3' - 4') 3 (4' - 8') 
Analyte 026SOOO304 026SOOO308 

ArS~mc 6.6J ND 

Cadmium 0.97 J 0.96 J 

Lead 5.9 7,4 

Nickel 18.5 J 15.8 J 

Zittc 34.7 29.0 

Table 6-1 

Confirmatory Sampling Investigation Report 
Assembly C - SWMU 26, N-I02 Battery Acid Neutralization Unit 

NSA MemjJhis, Millington, Tennessee 
Revision 0: November I, 1995 

Concentrations of Metals Detected in Subsurface Soil 
SWMU 26 - Building N-I02 Battery Acid Neutralization Unit 

(data in mg/kg) 

Sample LocationIID 

2 (3' - 4') 2 (4' - 8') 2 (16' - 18') RC (2 x Mean RBC· RBC· 
026S000204 026SOOO208 026SOOO218 Background) Residential Industrial 

9~oJ 3.8) ND 20.4 23 610 

ND ND 1.0 J ND 6.8 39 10,000 

5.0 1.8 6.1 S.8 2S.1 None None 

13.5 J 18.8 J 16.8 J 14.5 J 59.8 1600 41,000 

17.1 42.0 31;6 15.1 111.8 23,000 610,000 

3 (16' - 18') 4 (3' - 4') 4 (4' - 8') 4 (13' - 15') RC (2 x Mean RBC RBC 
026SOOO318 026S000404 026S000408 026S000415 Background) Residential Industrial 

NO 3.9J 7.3J ND 20.4 23 610 

0.77 J 0.78 J 1.2 J ND 6.8 39 10,000 

7.01 ND 5.2 6.5 25.1 None None 

11.1J 19.9 J 16.4 J 11.4 J 59.8 1600 41,000 

18.0 30.1 23;8 21.0 111.8 23,000 610,000 

Notes: 

b 
Risk-Based Concentrations for residential and industrial soil from the USEPA Region III Risk-Based Concentrations Table, January - June 1995. 
ND = Compound not detected. 
J = Estimated concentration. 
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7.0 PRELIMINARY RISK ASSESSMENT 

No surface-soil samples were collected during the DPT investigation. To finalize the 

RCRA closure of SWMU 26, one surface-soil sample will be collected in the grass next to the 

acid neutralization unit. The sample will be shipped to an offsite laboratory under 

chain-of-custody documentation for the following analyses: 

Analysis Method 

Semivolatile Organic Compounds USEP A Method 8270 

Chlorinated Pesticides/Polychlorinated Biphenyls USEPA Method 8080 

40 CFR Pt. 264 Appendix IX Metals USEPA Method 601017000 Series 

The sampling results will be used to prepare a Preliminary Risk Evaluation in accordance with 

the November 22, 1994, EPA Region IV memorandum "Guidance on Preliminary Risk 

Evaluation for the Purpose of Reaching a Finding of Suitability to Lease (FOSL)." The 

Preliminary Risk Evaluation will be prepared and submitted as an addendum to this CSI Report. 
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8.0 CONCLUSIONS AND RECOMMENDATIONS 

Subsurface soil samples were collected from three intervals at three locations surrounding the 

N-102 Battery Acid Neutralization Unit and from one location next to the sanitary sewer line 

which runs along the south side of Funafuti Street. The samples were analyzed for the following 

metals: arsenic, cadmium, lead, nickel, mercury, and zinc. Detected metals concentrations in 

each subsurface soil sample were less than RBCs for residential and industrial soil and less than 

two times the background reference concentration for each compound. 

Based on the results of the GeoProbe investigation at SWMU 26, no further action is 

recommended for this site, with the exception of surface soil sampling to finalize the 

RCRA closure of the SWMU. One surface soil sample will be collected in the grassy area next 

to the acid neutralization unit and analyzed for SVOCs, pesticides/polychlorinated biphenyls, and 

Appendix IX metals. Upon receipt of the sample results, a Preliminary Risk Evaluation will be 

prepared and the results submitted as an addendum to this CSI report. 
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Jll.. 27 '92 14! 23 ETC tlPt-tS HI SCl1 327 334 P.I 

F.NVIRONMENT A l'P.511NG & CONSUl.TING iNC. 
2924 WALNUT GROVE FI( • MaR'1I/s. 't"N 381 tt • PI-IOm: ~I) 327·27110 FAX (1IQ1) ~27~~ 

July 14 r 1992 

Ms. Jan campbell 
Del-Jen, Ino. (NAS) 
P.o. Box 54188 
Millington, TN 36054 

REF t ANAt.YTlCAL TBSTI.NC 
SAKPL'! [)ATEJ 6/29/92 // .e, 
BITE l02 NAS 
SAMPLE. lD: NORTH 102 BA'l"l'ERY ACID (L:tQUII>-SOLIP) 

D$t\r Ks. Campbell: 

The o):)oVe referenoed f38l11ple h ~ been analyzed p9:t' your instructions. 
The t_ts were portorl%1ed in 0 r laboratory (lO~021) in accordanoe with 
the Solid waste Manual, 8M-84. Th$ aaDple was leaohed/filtered 
accordin9 to MethOd 1311, -:r<>)1 city Charaoterist.ic Leaohing Procedure. 
The results are sbown on the "ttached Analysis Data Sheet •• 

Pleaso call our of rio a it yo~ have any questions. 

Sincerely, 

~f~ 
~ll H. Thomas 
Vi,ce ~es.ident 

:o!' :of 
jw 

Attachment 

0629-034 

'::51-1'''' and fax IransmittaJ memo 7671 I' 01 ~ • 
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JlJL. 27 '~42 14:2.1 ETC 11FHS Til 901 32:7 63::4 

llent NamA 
ite IO 

euaple 10 
ample Date 
ate Arrived 

I 

ENVIROHMEHTA.L '1 STING AND CONStJL'l'IN"G I INC. 

Del-Jen, Ina. 
NAS 

EMPHIS, TN 
CLP METALS 

NORTH J.02 BATTER ACl D 
6/';.9/92 
6/29/92 

P.2 

ate of. ~CLP Extraction 1 7/01/ 2. Leachate/Filtrate Combined 
t~ix classifioation I Hisce laneous/Liquid-Sol1d 

san1e 
riml\ 

ac:tmiulII 
hromium 
ead 
eroury 
ilver 
elenium 
acs 
HAS 

rs.nic 
arium 
adllliu)J 
hrollliulI\ 
ea.9 
C¢il~tJ . VItt' 
~ 

Results M$ 1 
(ppm) REC 

0.061 104 NF 
0.30 112 NY 
0.066 102 Nt 

<0.02 97 
2.66 95 
0.0015 100 NY 

<0.01 100 NF 
0.006 91 
See AttachoCl 
S$e. Attaohed 

I.lmlts (ppm) 

0.002 
0.03 
0.002 
0.02 
O.OS 
0.001 
0.01 
0.002 

Regulatory 
R sults 2 Leval Method Date 
F c(ppm) (ppm) (SW-846) Analyzed 

0.061 ~.O 1061 1/08/92 
O.lO 100.0 7060 7/02/92 
0.066 1.0 1130 7/02/92 
0.02 5.0 1190 1/01/92 
2.80 5.0 7420 7/09/9'1-
0.0015 0.2 7470 1/01/92 
0.01 !5. 0 7760 7/02/92 
0.007 1.0 7741 7/08/92 

By 

JF 
5S 
BB 
as 
BS 
JP 
ars 
(JF 

- Matrix Spike (t)Peroant R overy for Hatri~ Classification 
- Sa~ple r~aults factored f r Matrix Reoovery Bias per Federal Regist 

June 29 1 1990. 
- No Factor applied. 
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JUL 27 ''?..:! 14:"4 E 1 ,.. 11pU.-
L. ._ • n;; Til ~l 3.27 f>33<1 

P.3 

ENVIRONMENTAL TEST }W AND CONSULT1NG, INC. 
HEM HIS, TN 

ORGANIC ANA YS19 DAT~ SHEET 
TCLP BASE NEUTRAL AND ACID EXTRACTABL!S 

CL ENT NAME I ....or.L-JEN, INC. PROJECT , 
91 E to r .-NAB ANALYST t -RR ____ _ 
S LE 10 'NORTH 102 BATTaR ACID 
S LE DATS :'06/29/92 _ 
DA E ARRIVED _06/29/92 FII,E NAJ.lE _0629-034.00c_ 
HA IX _TeLl' {,EACHATE/!'l ~TRATE SAMPLE I l _06~9-034 ____ 

DA E OF TCLP EXTRACTION S _07/01/9 ._ 
MA RIX CLASSIFICATION : ~ISC Lr~)ID/SOLI0 

uA 'A EhTAACTE9--t- _!l7/-O -S/9 '2,-, .. . )tETHOD (S~-846) : _6270 
DA ' . . .... 

E ANALYZEO : _07/ 16-37/92 

SAMPLE! HS SAMPLE 
DLl 

R£GULATOR' 
aSSULTa REC2 RESULTS LEVEL 
(ppm) ( %) FAC(ppm)3 (ppm) (PPlIl) -----_ ........ I-- - .".----.. --_ ..... ...._--- ----_ ...... -_. 

-Dinitrotoluene ~OL -----1fF ~BDL _o.O!S _0.13_ 
achlorobenzene _ ... .BOL -----.l4F _ BDL _O.O!S _0.13 _ 
achlorobut::ad!ene _.BDL ----flY _ BOL .... 0.05 _0.50 _ 

He Aehloroethane _:aOL ~F _SOL _ 0.05 _3.00 _ 
2- ethyl phenol ! o-oreso l)_BDL -.-NF ~DL ~O.O5 JOO __ 
3- ethyl phenol m-creso 1~_8DL _.-..Nl' _BDL _0.05 -200 __ 
4- t::hylphenol p-creso 1 _Af)L..- ---.-NF _BOL _0.05 ... 200 
Ni . 

obenzene' _BOL __ NY _BOL _0.05 _2.00 _ 
pe tachlorofhenol _0.05 __ 

I- _96 _0.06 _0.05 _100 
2, ,5-Trioh oroph~nol --BOL _NF -..-BOL _O.OfS _400 
2, !6-TrichloroPhenol --.aDI. _ NF _--SOL _O.O!S _2.00 _ 
p. dine _SDL __ . .JlF _SDL _o.05 _5.00 _ 

RESULT E XP(nq/ul) 'Me Qc LIMITS 
---_ .. -- ---------- -_ ... -- --------.. -

rObenzene-d5 _ 111 100 _111 35-114 _ 
luorObir-enYl _ 112 10o ___ 112 43-116.......:...-. 
erpheny -<114 _104 10o __ . 104 33-141_ 
n01-06 _ 171 lOO _ 86 10-94 M 

i6-TribromOPh~nOl _ 199 200~ _ 100 10-123_ 
uorophenol _196 200 .98 •. 21-100~ 

1 - DETECTION LIMIT 
2 - MATRIX SPIKE R:E:COVER¥ FOR f: ",mIX cr)t\SSIFICATION 
3 - SAMPLE RESULTS FAOTORED FOt= MATRIX RF.COVERY In:AS PER FEDERAl. REGISTt. 

JUNE 29, 1990. 
L - BELOW DETECTION LIHTT 
F - NO FACTOR ~PPLIED. 
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1=',<1 

ENVIRONMENTAL TES'1~HG .i\ND COl/SULTING, n~c­
HE!iPHIS, tW 

ORGJ\HIC ~lt,)".YSIS Dt\Tl\ SKEET 
TCLP VOLi T r LR COMPOUNDS 

ENT NAME J)EL -JEN , INC. 
E 1D ..)lA.S 

LE 10 J40R1'H 10 2 SA 'I"l' SJ 
LE DA'rE _06/ 29/92 

E ARRIVED _06/ 29/92 
IX t .-TCLP LEA.Clit\TEjP' 

E Of TCLP EXTRACTI ON 1 _07/01/ 
IX CLASSIFICATION 

E ANM.'iZED . _ 07/ . 
00 (SW-S46): _824 

UNO 

2ane 
bon Tet~8chloride 
orobenzane 
ox-ofonn 
~Dichlorob~nzene 
-Dichloroethane 
-Dichloroethelle 
hyl Ethyl Ketonn 
raohloroethenQ 
chloroethene 
yl ChloridE' 

OGATE STANO.i\RDS 

2-0ichloroethane-a4 
luene-d8 

I JUSC L 

14/~2 _ 

° -,-
SAMPLS 
RESULTS 
(pp'\1l) 
... -----_ .. -
_BDL 
_8D! 
-l3Dl 
----BDL 
_BDL 
_SDL 
_SOL 
--BDl. 
_BOL 
---..BOI 
__ JDL 

RESULT 
------ -
_39.9 

PROJECT I 
M~hL'{ST .-LS 

'i ACID 

FIT.R NAMB _0629-034.DOC_ 
L TR.\TE SAMPLE I _0629-034 

2_ 
QU ID/SOLID 

MS SAMPLE 
OL1 REGULATO} 

RE:C 2 RESULTS LEVEL 
(\) FAC(ppm») (ppm) (:p~) 

- --.-.-------- ----- _ ... ----_. 
_ NP' _BDL--_ _0.005 _O.SQ _ 

- ----.NF _BOt.. _O.OOS _0.!50. _ NF __ SOL _0.005 _100 __ 
_NF _BOL _0.050 _6.00, 
----..NF ....-8DL _0.005 __ 7.50, 
_..-NF _BOL _0.005 _0.50, 
~F ___ BDL _0.005 _0.70, 
--J3F _BOL _0.050 _200_ 
_NP _SOL _0.005 -...-0.70 
~1' _BDL __ _0.005 _0.50 
__ NF _BOL _0.005 _0.20 

BXP(U9/L) %REC ac LIMITS 
------ - ... ---- --.. ~------
50.0 80 76-114_ 
50_0 91 

4 Sroroofluorobenzene 
_45.3 99-110_ 
_ 46.6_ -.-50.0 .93 86-11~ _ 

1 
2 
3 

B 

- DETECTION LIHIT 
- MATRIX SPIKE RECOVER~ FOR 'lATRJ.X CLASSlf'ICATION. 
- SAMPLE RESULTS FACTORED Fe" lQ.TRIX RECOVERY BIAS PER FEDERAL 'REGIS'rl 

JUNE 29, 1990. 
BELOW DBTECTION LIMIT 
NO FAC~R ~PPL1P.D. 

l\GER 

Post-It"" \:)(and fax tl'3nsmhlal memo 7671 

~OV~~~~~.~~-+.~~~~~~~~ 
~~ 
Oep,=':"':="---"" 
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"). hon., 

....."..---- .S,NL2i-.;.-.:'/t/C, / I,): ' ~. W 
~~)~) .'~3-t;5"3 IV ~~··5Joo 

::r-:--,::~ . - ~1 
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L I I 

I --{)-! ~t. 
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. 1 ~ -~ -r-- --lWlltf ~N 
'P~ ~RIN~~ n·-::::::-------------· I r~~HJ.K!2Ar io. ~~OMrv1~ ..... - t·- _. I~~I (e l-INe 
-JG ~J~IGHr ~ . f JJ. 

;// . . '1-·- ~~ N'art! ft' (0 

~·ce.1UNr;;;· -_. :~- - . '. --, 

RUN W New f"Iff. -L-E-5-E-N-D-----·-
11 ® R~ e:){fVSeV ~~INK~ ~e:~, 

(1) NE\oI e~FO!>e.o '::fI\IN~L..er~ l-l~tJ, 
o R~LOGA..~D er~INKlER H~ IN 

, 1 r --1.ri: etlffLY ~R ,~s:p. tt~x ~II I~ Cel~ING 
Ll . 

~C~-V:~:~NICliL FLLt'1 r!f4-- exHUI~T A\R ~ \ZnX~ IN WALL, (4-

BE. 

" # 4'.·f ~,~ t .... 
r, 'll\~A~i, • .r •. -' .'. , .... \ .. '. '(,.,., • .l:.\o~ ............ ,' " . . '. . r-." .tt. ~.. (..... ;. t • . ... ,. flo ...... , . , ,. . . 
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Appendix B 

Analytical Results - GeoProbe Investigation 



FORMA T: XXXX \ 1 2 3 4 5 6 7 8 9 0 

XXXX \ 

1 23 
4 
5678 
90 

· OPTIONAL prOlect prefix 
· SITE where sample collected 
· MA TRIX / ac code 
· SAMPLING LOCATION 
· DEPTH. INTERVAL. SERIAL' 

All spaces MUST be lolled and no extra characters Included. 
Use zeroes as splce·Ioliers. Indlclte MS/MSOs on COCs. 

MATRlx/ac CODES: 
S . 5001 Isurf,ce. bOllngs. and trenches} 
C . 5001 duphcate sample 
M • sed,ment Isettled. lIuld·borne solid} 
N • sedIment duplicate 
G • groundwater 
H • grc.undwlter duphcate sample 
W • surface water 
R • surface water duphcate sample 
U • sludge 
y • sludge duphclte 
A· all 
Z . liqUId wiste lincludlng lOW drumsl 
V . solid waste !IncludIng lOW drums} 

T . tllP blank 
E . equIpment IInute blank 
o . 01 system blank 
p. pot.ble water blank 
F . field blank 
L . loiter blank 
B • EPA blind spIke sample 
2 . cement blank 
3 . drilling mud 
4 • grout blank 
5 • bentonote blink 
6 • sand blink 



DATALCP3 NAS MEMPHIS Page: 1 
10/30/95 NAS MEMPHIS, RFI, ASSEMBLY C Time: 11:24 

SWMU 26 - Primary Samples 

filEl'- ~L~·lO ; .. ~> 0:t6-S-0001-04 026-$-0001-08 0:t6"S'"0001-18 0:t6;''S-0002':04 O:t6-S-0002-08 026-S-0002-18 
OIUGIIt,AL 10 ... .;> 0:t6S000104 026$000108 0:t6$000118 026S000204 0265000208 026S000218 
lABs.MPLE 10 ;..~> 4· 124590S 4-124591S 4;'124592S 4~124593S 4;'1245945 4-1245955 
IDFIH»tREPoRT --> 0265000104 026S000108 026S000118 026S000204 026S000208 026S000218 
~LE DATE . .: .. -> .06/05/95 06/05/95 06/05/95 06/05/95 06/05/95 06/05/95 
MATRIX •••• --.-.-> SoH SoH SoH Soil ... S~1t Soil 

I .... OIIITS.·-- .... ·,..· ... ,.,..·> MG/ICG .. IoIG/KG MG/KG !4G/ICG.. • .•• JoIG~IC(l . .. ... MG/KG 
I '. ................. • CAS # I"i,lr_ter 1439 

.. 
VAL 1439 VAL.· •• 1439 VAL 1439 

."., ":: 
VAL 1439······· VAL 1439 VAL 

AS Arsenic 3.6 UJ 5.1 J 2. UJ 9. J 3.8 J 2.9 UJ 
CD Cadmium 0.75 UJ 0.76 UJ 0.73 UJ 0.79 UJ 1. J 0.72 UJ 
PB Lead 6.3 7.6 5. 7.8 6.1 5.8 

I.·.··· HG MerClIry 0.13 U 0.12 U 0.12 U 0.13 U 0.12 U 0.12 U 
NI Nickel 11.8 J 15.9 J 13.5 J 18.8 J 16.8 J 14.5 J 

(. ZN Zine 29.2 32.3 17.7 42. 31.6 15.1 
SB Antimony NR NR NR NR NR NR 
BA Barium NR NR NR NR NR NR 
BE Beryll ium NR NR NR NR NR NR 

I·· CR Chromium NR NR NR NR NR NR 
co Cobalt NR NR NR NR NR NR 
CU copper NR NR NR NR NR NR 
SE Selenium NR NR NR NR NR I NR 
AG SHver NR NR NR NR NR NR 
TL Thall ium NR NR NR NR NR NR 
V Vanadium NR NR NR NR NR NR 
SN Tin NR NR NR NR NR NR 

. 

..L..L..L ... .,._, ~ ~_.&-~ ________ ... _. _ ~. __ • __ ._ 



DATALCP3 NAS MEMPHIS Page: 2 
10/30/95 NAB MEMPHIS, RFI, ASSEMBLY C Time: 11:24 

SWMU 26 - Primary Samples 

I.TAL 
.. 

SllHPLatO""~",,",,,> 026~S·0003·04 026-$-0003-08 Q26"S~OOO3.18 026-s-0004-04 026"$-0004-08 026-S-0004-15 
ORIGIIAL'lO·-:"'.,·_> Q26sQ00304 026S00Q308 Q26S0~Q31& 026S0Q0404 026SQ004Q8 026s000415 

I 
W·sMPLEIO'-·-> 4-124596S 4-124597S 4"124~9&S . 4-124599S 4-124600S 4-124601S 
JD·· FR«»fltEPgRt --). 026S000304 026S01l0308 ... 02(,SOO0311.f 0265000404 026S00040& 026S000415 

It< ~U;'J)ArE';';··""l> 06/05/95 06/05/95 /)(,j05/95 06/05 /95 06/05/95 06/05/95 
tlATRIX"·· ... -·.;~··> SOi{ SoH Soil Soil SoH SoH 

i.< ...... .. UNlTS< .. -:----~.;~-:-l> MG/KG JIG/KG ... MG/KG 
.... 

ICG/KG .. JIG/KG JIG/KG 

r i ····· CASf 
Pal"amefi'!r 

.. 
1439 VAL 1439 

.. 

VAL 1439 • < VAL 1439 .•.. VAL 1439 VAL 1439 VAL ........ .. 
AS Arsenic 6.6 J 0.49 UJ 1.1 UJ 3.9 J 7.3 J 1.7 UJ I CD Cl'ldmium 

, 
0.97 0.68 J 0.96 J 0.77 J Q.7& J 1.2 J UJ 

PB Lead 5.9 7.4 7.1 0.49 U 5.2 6.5 
~ '.' HG Mercury 0.12 U 0.12 U 0.12 U 0.12 U O~ 12 U 0.12 U 

NI Nickel 18.5 J 15.8 J 11.1 J 19.9 J 16.4 J 11.4 J 
...... ZN Zinc 34.7 29. , 

18. 30.1 23.& 21. 

... 
SB Antimony NR NR NR NR NR NR 
SA Sl'Iriun NR NR NR NR NR NR 
BE Berylli llll NR NR NR NR NR NR .... CR Chromiun NR NR NR NR NR NR 
CO Cobl'llt NR NR NR NR NR NR 
CU Copper NR NR NR NR NR NR 
SE Selenium NR NR NR NR NR I NR 
AG Silver NR NR NR NR NR NR 
TL Thallium NR NR NR NR NR NR I V Vanl'ldiUn NR NR NR NR NR NR 
SN Tin NR NR NR NR NR NR 

..................... - ~ . ~ .. 
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