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EXECUTIVE SUMMARY 

The Assembly C Site Investigation Plans for Naval Support Activity Memphis 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 CSI's first phase and resulting findings and conclusions. 

During the first phase of the SWMU 26 CSI, subsurface soil samples collected from three 

intervals at four sample stations were analyzed for six metals (arsenic, cadmium, lead, mercury, 

nickel, and zinc.) Detected concentrations of metals were less than two times the background 

reference concentration (two times the mean background concentration) and/or United States 

Environmental Protection Agency soil screening levels. 

To finalize the Resource Conservation and Recovery Act closure of the SWMU, one surface soil 

sample was collected immediately adjacent to the neutralization unit and analyzed for 

semivolatile organic compounds, pesticides/polychlorinated biphenyls, and Appendix IX metals. 

These sample results were used to prepare a Preliminary Risk Evaluation (PRE), which indicated 

the property is suitable for lease for either commercial or residential land use. 

Based on the results of the first phase, no further action is recommended for SWMU 26. 
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1.0 INTRODUCTION 

As part of the U.S. Navy Installation Restoration 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 Resource Conservation and Recovery Act (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) of 

RCRA Permit No. TN2-170-022-600 and applicable regulations. 

The Assembly C Site Investigation Plans (E/A&H, 1995) proposed two phases of investigation 

for the SWMU 26 CSI. The first phase consisted of a subsurface soil investigation using 

truck-mounted Geoprobe equipment 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. 

In addition, one surface-soil sample was collected and analyzed, and the results were used to 

prepare a Preliminary Risk Evaluation (PRE). The PRE indicates the property is suitable for 

lease for either residential or commercial land use. 

This CSI report summarizes the activities conducted during the investigation's first phase and 

provides conclusions, including a recommendation for no further action. 
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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 corner 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 Building 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 long 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 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 metals, base-neutral/acid extractable organic 

compounds, and volatile organic compounds. Results of the 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. 

• Determine the suitability of the property for leasing by preparing a PRE. 

This section summarizes the soil sampling tasks during the first phase of the CSI, which was 

conducted using a hand auger to collect a surface soil sample and Geoprobe equipment for 

subsurface soil sampling. 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 (E/A&H, 1995). Sample location descriptions 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 

One surface soil sample was collected and analyzed to prepare a PRE to determine the suitability 

of the property for leasing. This sample was shipped to the National Environmental Testing, 

Inc. (NET) laboratory in Bedford, Massachusetts, and analyzed for semivolatile organic 

compounds (SVOCs) by USEPA Method 8270, chlorinated pesticides/polychlorinated biphenyls 

(PCBs) by USEPA Method 8080, and Appendix IX Metals by USEPA Method 6010/7000 series 

using a Level IV-equivalent Data Quality Objective (DQO). 

4-1 
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Twelve subsurface soil samples were collected in 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 NET for the analyses of arsenic, cadmium, lead, 

mercury, nickel, and zinc by USEPA Method 6010/7000 series using a Level III-equivalent 

DQO for 95% of the samples and a Level IV-equivalent DQO for the remaining 5% of the 

samples. 

E/A&H validated the analytical results of the surface soil sample. Validata Chemical Services, 

Inc., of Norcross, Georgia, validated the analytical results of the subsurface samples. 

Attachment 1 contains the validation report, which indicates the overall data quality of the 

analytical work is satisfactory. 

Hand-Auger Sampling Methods 

E/A&H collected a surface soil sample at SWMU 26 using a 3-inch diameter, stainless-steel 

hand auger. The hand auger was advanced from land surface to a depth of 1 foot below 

land surface (bls) using a clockwise motion. The soil collected in the auger was placed in a 

stainless-steel bowl for processing. 

Geoprobe Sampling Methods 

E/A&H conducted a Geoprobe investigation at SWMU 26 to obtain subsurface soil samples for 

metals analyses. Tri-State Testing Services, Inc., of Memphis, Tennessee, collected the 

subsurface soil samples using a truck-mounted hydraulically-driven, Geoprobe soil sampling 

system. Samples were obtained by advancing a 1-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 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 

4-2 



Confirmatory Sampling Investigation Report 
Assembly C — SWMU 26, N-102 Battery Acid Neutralization Unit 

NSA Memphis, Millington, Tennessee 
Revision 2: September 25, 1996 

a stainless-steel sampler lined with an acetate sleeve, which minimized sample handling and 

maintained sample integrity. 

	

4.1 	Investigation of Surface and Subsurface Soil 

Surface Soil Investigation 

One surface soil sample was proposed in Revision 0 of the Assembly C Confirmatory Sampling 

Investigation Report (E/A&H, November 1995). The sample was collected immediately adjacent 

and south of the former neutralization unit. Figure 4-1 shows the surface soil sample location. 

Subsurface Soil Investigation 

Four subsurface sampling locations were proposed in the Assembly C Site Investigation Plans 

(E/A&H, 1995) to define the nature and extent of contamination, if any, associated with 

the N-102 Acid Neutralization Unit. Three of the locations border the former neutralization 

tank, and the fourth is along Funafuti Street, in a presumed upgradient location. Figure 4-1 

shows the subsurface soil sampling locations. 

	

4.2 	Sampling Rationale and Methods 

Surface Soil 

Revision 0 of the Assembly C Confirmatory Sampling Investigation Report stated that one surface 

soil sample would be collected from 0- to 1-foot bls (surface interval) immediately adjacent to 

the neutralization unit. The sample was collected with a decontaminated stainless-steel hand 

auger and immediately placed in a stainless-steel bowl and homogenized using a stainless-steel 

spoon 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 offsite laboratory. 
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Subsurface Soil 

The Assembly C Site Investigation Plans stated that the following samples would be collected 

from each Geoprobe location during the CSI: 

• One subsurface soil sample from the 3- to 4-foot interval just below the unit's piping, 

• One subsurface soil sample from the 6- to 7-foot interval, just below the base of the unit, 

• 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 18 feet bls, where a sandy clay interval 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: 

• One subsurface soil sample from the 3- to 4-foot interval just below the unit's piping, 

• One subsurface soil sample from the 4- to 8-foot interval to provide information 

surrounding and beneath the unit, and 

• One subsurface soil sample from the 16- to 18-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 laboratory. Tri-State 

collected the soil samples with the Geoprobe rig using the 1-inch diameter soil probe lined with 

an acetate sleeve. Each sample was placed in a stainless-steel bowl and homogenized using a 

stainless-steel spoon 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 
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of the Comprehensive RFI Work Plan. After containerization, all samples were immediately 

placed on ice for transport to the offsite laboratory. 

The sampling protocol for surface and subsurface soil 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 :each subsurface soil sample. Empty containers were kept packaged 

until used, at which time they were immediately chilled and isolated in coolers. 

4.3 	Sample Processing and Chain-of-Custody Procedure 

All samples collected in the field were labeled with a 10-digit alphanumeric code identifying 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 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. 

Clean sample containers provided by the testing laboratory were 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 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 
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sample shipments were reported to have arrived at NET in good condition and at the appropriate 

temperature. 

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. 

	

4.4 	Grouting Procedures 

Tri-State filled each Geoprobe boring with neat cement grout following sample collection. 

	

4.5 	Decontamination Procedures 

Tri-State decontaminated its downhole field equipment which did not come in contact with the 

samples (i.e., rods, split-spoons) with a nonphosphate detergent and a deionized, organic-free 

water rinse. All downhole equipment and sampling tools which could potentially contact the 

collected samples were 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 soap and water mixture 

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

equipment. Because subsurface soil samples were collected directly from the acetate sleeves 

within the stainless-steel sampler, and the surface soil sample was collected directly from the 

hand auger, the CSI generated no investigation-derived waste. 
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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), provided in 

Attachment 2 of this document. 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 thick in the Memphis area; at NSA Memphis it ranges 

from 15 to 45 feet thick (USGS, 1995). Water-bearing zones are present in the loess primarily 

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

during the water use survey portion of previous underground storage tank investigations 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. 
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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 60 feet thick 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 confined conditions in the fluvial deposits. Typically 

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

Sediments in the fluvial deposits generally coarsen with depth, and typically, the upper portion 

consists of a mixture of very fine sand with varying degrees of silt and clay and becomes 

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

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

deposits basal section. 

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 Cockfield 

Formation ranges in thickness from approximately 35 to 180 feet in the NSA Memphis area. 

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. 
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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 

hole 5. Attachment 2 of this document contains a copy of the previously referenced Kingsbury 

and Carmichael publication, which provides a geologic cross-section showing test hole 5 (USGS 

designation Sh:V-76). Stratigraphic test hole 5 was drilled 32 feet into the Cook Mountain 

Formation 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: 

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 Formation, the entire thickness is not 
known. 

Previous Investigations 

Subsurface soil information 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 07MWO1 

through 07MW09) were installed at various locations around SWMU 7. Monitoring 

well clusters 07MW02, 07MW03, and 07MW06 are the 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: 
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• Clayey silt, silty clay, and sandy clay from ground surface to between 25 and 34 feet bls 

(loess). 

• 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 cm/sec) 

07MWO1 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 07MWO1 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. 
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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 

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. The 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 presents the analytical results for surface soil (0' to 1' bls) and subsurface soil 

( > 1' bls) samples collected during the CSI. One surface soil sample was collected and 

analyzed for SVOCs, pesticides/PCBs, and Appendix IX metals. Twelve subsurface soil samples 

(three intervals at four sampling locations) were collected and analyzed for the following 

six metals: arsenic, cadmium, lead, mercury, nickel, and zinc. 

Detected concentrations of organic compounds and metals have been compared with media-

specific guidance concentrations from the USEPA Region III Risk-Based Concentration (RBC) 

Table (July to December 1995) to evaluate the risk associated with exposure to soil contaminants 

and to evaluate the transfer potential of contaminants from soil to groundwater. In addition, 

inorganic concentrations for the soil samples are compared with established reference 

concentrations (RCs) derived from background samples at NSA Memphis to determine if they 

represent naturally occurring concentrations. Background RC calculations were provided in the 

Technical Memorandum — Assemblies A through D Background Reference Concentrations, 

E/A&H, September 18, 1996). 

Specifically, surface soil sample results are compared with RCs, residential and industrial RBCs, 

and soil screening levels (SSLs); whereas subsurface soil sample results are compared with RCs 

and SSLs only. 

Section 6.1 briefly discusses the criteria used to determine the RCs (two times the mean 

background concentration) for inorganics. Section 6.2 summarizes the detected contaminants 

in soil compared with the respective RBC and/or SSL values. Section 6.3 summarizes the 

contaminants detected at SWMU 26. Contaminants identified in surface soil are further 

evaluated in the Preliminary Risk Evaluation (Section 7). 
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6.1 	Background and Reference Criteria 

Background locations were established at five areas at NSA Memphis (shown on Figure 6-1) to 

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

12 samples collected from five boring locations. The background RC for each inorganic was 

calculated by doubling the mean concentration detected. Two RCs were established for soil —

one for surface soil (0 to 1 foot bis) for use in preliminary risk evaluation and one for subsurface 

soil ( > 1 foot bls) to evaluate the excess risk associated with exposure to the detected element 

in soil and to determine if it occurs naturally. Tables 6-1 and 6-2 show the RCs for surface soil 

and subsurface soil, respectively. 

	

6.2 	Soil Sample Analytical Results 

The following sections summarize the results of soil samples collected during the CSI. 

Appendix B contains the analytical data. 

6.2.1 Surface Soil 

One surface soil sample was collected and analyzed for pesticides/PCBs, SVOCs, and 

Appendix IX metals. Figure 4-1 shows the surface soil sample location. 

Pesticides/PCBs 

No pesticides or PCBs were detected in the surface soil sample. 

SVOCs 

Eleven SVOCs were detected in the surface soil sample (refer to Table 6-1); however none of 

the SVOCs exceeded the applicable SSLs. Only one SVOC, benzo(a)pyrene at 0.099 milligrams 

per kilogram (mg/kg), exceeded the residential RBC (0.088 mg/kg), but did not exceed the 

industrial RBC (0.78 mg/kg). 
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Table 6-1 
Detected Concentrations of Metals, Pesticides, and SVOCs in Surface Soil 

SWMU 26 — Building N-102 Battery Acid Neutralization Unit 
(data in milligrams per kilogram) 

Sample Location/ID 

5 (0 - 1') 
	

RC■ 
	

RBC. 
	

RBC' 
Analyte 
	

026S000501 
	

0-1' 
	

SSLb 
	

Residential 
	

Industrial 

Metals 

Tin ND ND 47,000 1,000,000 

Organic Compounds 

illienanthrene 0.12 1 AO 2,3001  61,000 

Fluoranthene 0.22 J 980 3,100 82,000 

IfY 0.19 J 61000  

Benzo(a)anthracene 0.11 J 0.7 0.88 7.8 
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Table 6-1 
Detected Concentrations of Metals, Pesticides, and SVOCs in Surface Soil 

SWMU 26 — Building N-102 Battery Acid Neutralization Unit 
(data in milligrams per kilogram) 

Sample Location/ID 

5 (0 - 1') 
	

RBC• 
	

RBC• 
Analyte 
	

026S000501 
	

0 - 1' 
	

SSLb 
	

Residential 
	

Industrial 

Organic Compounds 

Benzo(g,h,i)perylene 
	

0.051 J 
	

1,4002 
	

2,300• 
	

61,0002 

Notes: 
• RC = 

b SSL = 
RBC = 

a ND = 

Reference concentration (2 x the mean background concentration). Background concentrations were established for the 0 
to 1-foot and the greater than 1-foot intervals below land surface using analytical data from 12 soil samples collected from 
five background soil boring locations at various locations on the Northside and Southside of NSA Memphis (Technical 
Memorandum — Assemblies A through D Background Reference Concentrations, E/A&H, September 18, 1996). 
Soil Screening Level; obtained from the USEPA Region lII Risk-Based Concentration Table, July - December, 1995. 
Risk-based concentrations obtained from the USEPA Region lII Risk-Based Concentration Table, July - December, 1995. 
denotes analyte was not detected. 
denotes concentration is estimated. 
Although there is no published SSL or RBC for lead, USEPA has published a recommended soil screening concentration 
of 400 milligrams per kilogram (mg/kg) for residential land use and 1,000 mg/kg for industrial land use (Office of Solid 
Waste and Emergency Response Directive 9355.4-12). 
No RBCs exist for phenanthrene and benzo(g,h,i)perylene; the RBCs for pyrene were used as surrogates. 

Bold indicates analyte exceeds the RC. 
Italics indicates analyte exceeds the soil screening level. 
Bold and Italics indicates analyte exceeds both the RC and the SSL. 
LARGE PRINT indicates analyte exceeds the residential RBC. 

6-6 



• 

6 

20.4 

6.8 

	

59.8 	 21 

	

.111.8 	  42 000 

4 (3' - 4') 	4 (4' - 8') 3 (3' - 4') 3 (4' - 8') 3 (16' - 18') 4 (13' - 15') 

Arsenic NDC 

ND 

11.8J 

29.2 

Cadmi ND ND 

Nickel 

5.1 .Td 

ND 

15.9 J 	13.5 J 

3.8 .1 

1.0 J 

16.8 J 	14.5 J 

Confirmatory Sampling Investigation Report 
Assembly C - SWMU 26, N-102 Battery Acid Neutralization Unit 

NSA Memphis, Millington, Tennessee 
Revision 2: September 25, 1996 

Table 6-2 
Detected Concentrations of Metals in Subsurface Soil 

SWMU 26 - Building N-102 Battery Acid Neutralization Unit 
(data in milligrams per kilogram) 

Sample Location/ID 
1 (3' - 4') 	1 (4' - 8') 	1 (16' - 18') 	2 (3' - 4') 	2 (4' - 8') 	2 (16' - 18') 

Analyte 	026S000104 026S000108 	026S000118 	026S000204 026S000208 	026S000218 	RC. (2 x Mean Background) 
	

SSLb 

Analyte 026S000304 026S000308 026S000318 026S000404 026S000408 026S000415 RC. (2 x Mean Background) SSLb 

Arsenic 6.6•1! ND ND 3.9 1 7.3 ND 20.4 15 

Cadmium 0.97 J 0.96 J 0.77 J 0.78 J 1.2 1 ND 6.8 6 

7 0 

Nickel 18.5 1 15.8 J 11.1 J 19.9 1 16.4 J 11.4 59.8 21 

34.7 29.0 18.0 30.1 23A 2 10 111.8 4:2:;90.0:  

Notes: 
• RC = 

b  SSL = 
ND = 
J = 

Reference concentration (2 x the mean background concentration). Background concentrations were established for the 0 to 1-foot and the greater than 1-foot 
intervals below land surface using analytical data from 12 soil samples collected from five background soil boring locations at various locations on the Northside 
and Southside of NSA Memphis (Technical Memorandum - Assemblies A through D Background Reference Concentrations, E/A&H, September 18, 1996). 
Soil Screening Level; obtained from the USEPA Region III Risk-Based Concentrations Table, July to December 1995. 
Compound not detected. 
Estimated concentration. 
Although there is no published SSL for lead, USEPA has published a recommended soil screening concentration of 400 milligrams per kilogram (mg/kg) for 
residential land use and 1,000 mg/kg for industrial land use (Office of Solid Waste and Emergency Response Directive 9355.4-12). 
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Appendix IX Metals 

Ten Appendix IX metals were detected in the surface soil sample (refer to Table 6-1). The 

residential and industrial RBCs, 0.43 mg/kg and 3.8 mg/kg, respectively, were exceeded for 

arsenic (5.7 mg/kg), and the residential RBC (0.15 mg/kg) was exceeded for beryllium 

(0.53 mg/kg); however, these metals occur naturally at NSA Memphis and were detected at 

concentrations below their RCs (13.2 mg/kg and 0.96 mg/kg, respectively). The only metal that 

exceeded its surface soil RC and SSL was nickel (21.8 mg/kg; RC = not detected, SSL = 

21 mg/kg); however, this metal did not exceed its residential RBC (1,600 mg/kg). Silver, 

detected at 1.6 mg/kg, also exceeded its RC (not detected); however, it did not exceed its 

residential RBC (390 mg/kg) and no SSL exists for comparison. 

6.2.2 Subsurface Soil 

Twelve subsurface soil samples were collected during the CSI. Three intervals were sampled 

at each of the four subsurface soil sampling locations shown on Figure 4-1. The samples were 

analyzed for the metals arsenic, cadmium, lead, mercury, nickel, and zinc. Table 6-2 

summarizes the analytical results for the subsurface soil samples. 

Metals 

Five metals were detected in the subsurface soil samples: arsenic, cadmium, lead, nickel, and 

zinc. No mercury was detected in any sample. No detected metal exceeded either the RC for 

subsurface soil or the SSL. 

6.3 	Summary of Nature and Extent 

Soil analytical results indicate minimal contamination at SWMU 26. As shown on Table 6-1, 

low concentrations of SVOCs were detected in the surface soil sample collected immediately 

south of the neutralization unit, possibly originating from storm water runoff from the adjacent 

asphalt parking lot. Only one SVOC, benzo(a)pyrene (0.099 mg/kg) exceeded its residential 

RBC (0.088 mg/kg); however, it did not exceed either its industrial RBC or its applicable SSL. 
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As shown on Figure 6-2, no contaminant detected in surface or subsurface soil exceeded its RC 

and residential RBC. 

Contaminant Transfer from Soil to Groundwater 

Tables 6-1 and 6-2 provide SSL values for transfer from surface and subsurface soil to 

groundwater, and Figure 6-3 illustrates the sample location where one or more contaminants 

exceeded both the RC and SSL. Figure 6-3 shows the only metal which exceeded the RC and 

SSL was nickel in the surface soil sample collected at location 5 (detected concentration = 

21.8 mg/kg; RC = not detected, SSL = 21 mg/kg). It should be noted that nickel's RC for 

subsurface soil is 59.8 mg/kg. 
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7.0 	PRELIMINARY RISK EVALUATION 

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

Finding of Suitability to Lease (USEPA Region IV Memorandum, November 1994), a PRE was 

conducted for SWMU 26 to finalize its RCRA closure. One surface soil sample was collected 

from an unpaved area immediately adjacent to the south side of the neutralization unit (refer to 

Figure 4-1). The sample was shipped to an offsite laboratory (NET of Bedford, Massachusetts) 

under chain-of-custody documentation for the following analyses: 

Analysis 	 Method 

Semivolatile Organic Compounds 	 USEPA Method 8270 

Chlorinated Pesticides/Polychlorinated Biphenyls 	USEPA Method 8080 

40 CFR 264 Appendix IX Metals 	 USEPA Method 6010/7000 Series 

A PRE is conducted by constructing a table for carcinogenic and systemic (noncarcinogenic) 

compounds. The maximum concentration for each detected chemical and its corresponding RBC 

concentration are entered into the table to calculate cumulative human health risk. Soil data 

used in the calculations are exclusively from samples collected across the surface soil interval 

(0 to 1 foot bls). 

Proportionate risk is calculated for each detected site chemical by comparing its maximum 

reported concentration with the corresponding RBC value. Risk and hazard for residential and 

commercial scenarios were calculated separately. RBC values were calculated by USEPA based 

on a risk threshold of 10-6  for carcinogens or a hazard quotient threshold of 1.0 for 

noncarcinogens. Therefore, a risk ratio is calculated for each contaminant by one of the 

following two equations: 
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Carcinogenic Risk Ratio: 	RR 	= media concentration x TR 
screening value 

Noncarcinogenic Risk Ratio: 	RR 	= media concentration x THQ 
screening value 

where: 
RR 	 = 	the risk ratio 
Media Concentration 	= 	the maximum concentration of a site chemical 
Screening Value 	= 	the RBC value for that particular chemical 
TR 	 = 	target risk used by USEPA to calculate RBCs for 

carcinogens (10-6) 
THQ 	 = 	target hazard quotient used by USEPA to 

calculate RBCs for noncarcinogens (1.0) 

Tables 7-1 and 7-2 summarize PRE results for SWMU 26 for carcinogens and noncarcinogens, 

respectively. The risk ratios for each chemical are summed separately for both residential and 

commercial scenarios to determine the overall site risk. Cumulative risk (for carcinogens) and 

cumulative hazard index (HI) (for noncarcinogens) are calculated separately, and the cumulative 

risk and HI are each compared to the corresponding cumulative threshold in accordance with the 

November 1994 USEPA Region IV Memorandum. 

If the carcinogenic Incremental Lifetime Excess Cancer Risk (ILCR) is greater than 10-4  (the 

cumulative risk threshold) or the noncarcinogenic HI is greater than 1 (the cumulative HI 

threshold), the site may require additional investigation for the corresponding land use scenario 

(USEPA Region IV Memorandum, November 1994). If neither threshold is exceeded, the 

property is considered suitable to lease for the specified land use scenario. 
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Table 7-1 
Preliminary Risk Evaluation 
Residential and Commercial 
NSA Memphis CSI 

Parameter 

for SWMU 26 
Carcinogens 

Reference 
Concentration 

(mg/kg) 
Maximum 

(mg/kg) 

Residential RBC 
Carcinogen 

(mg/kg) 
Risk 
Ratio 

Commercial RBC 
Carcinogen 

(mg/kg) 
Risk 
Ratio 

• Arsenic 13.1 5.7 0.43 3.8 
Barium 19.1 82.8 
Benzo(a)anthracene 0.11 0.88 1.3E-07 7.8 1.4E-08 

Benzo(a)pyrene 0.099 0.088 1.1E-06 0.78 1.3E-07 

Benzo(b)fluoranthene 0.11 0.88 1.3E-07 7.8 1.4E-08 

Benzo(g,h,i)peryiene 0.051 
Benzo(k)fluoranthene 0.089 8.8 1.0E-08 78 1.1E-09 

• Beryllium 0.96 0.53 0.15 1.3 
Bis(2-Ethylhexyl)phthaLvte 0.061 46 1.3E-09 410 1.5E-10 

Chromium 26.4 15.2 
Chrysene 0.11 88 1.3E-09 780 1.4E-10 

Cobalt 15 8.5 
Flnoranthene 0.22 
Indeno(1,2,3-cd)pyrene 0.048 0.88 5.5E-08 7.8 6.2E-09 

Lead 28.7 19.5 
Nickel ND 21.8 
Phenanthrene 0.12 
Pyrene 0.19 
Silver ND 1.6 
Vanadium 49.6 25 
Zinc 88.3 65.1 

	

ILCR 
	

SUM 	 1E-06 
	

SUM 	2E-07 

NOTES: 

ILCR Incremental lifetime excess cancer risk 

	

HI 	Hazard index 
Blank spaces Indicates not applicable 

	

ND 	Not detected 
All concentrations are in pans per million (mg/kg). 
The maximum concentration reported for each contanunant was 

used to develop the table above. 
Soil sample data were from the surface (0-1') interval only. 
Screening values (RBCs) are from the July to December 1995 

Risk-Based Concentration (RBC) Table (October 20, 1995 USEPA 
Region III RBC memo). 

The maximum lead (Pb) concentration reported at SWMU 26 was 
19.5 mg/kg. This is less than the 400 mg/kg residential soil 
screening level for total lead (USEPA OSWER Directive 9355.4-12). 

The RBC for pyrene was used as a surrogate for phenanthrene and 
benzo(g,h,i)perylene, which do not have RBCs. 

• This metal was excluded from the risk ratio because the maximum 
reported concentration is less than the corresponding reference 
concentration. 



Table 7-2 

Preliminary Risk Evaluation for SWMU 26 

Residential and Commercial Noncarcinogens 

NSA Memphis CSI 

Parameter 

Reference 

Concentration 

(mg/kg) 

Maximum 

(mg/kg) 

Residential RBC 

Noncarcinogen 	Hazard 

(mg/kg) 	Ratio 

Commercial RBC 

Noncarcinogen 

(mg/kg) 

Hazard 

Ratio 

• Arsenic 13.1 5.7 

Barium 19.1 82.8 5500 	0.015 140000 0.00059 

Benzo(a)anthracene 0.11 

Benzo(a)pyrene 0.099 

Benzo(b)fluoranthene 0.11 

Besizo(g,h,i)perylene 0.051 2300 	2.22E-05 61000 8.36E-07 

Benzo(k)fluorsuithene 0.089 

Beryllium 0.96 0.53 

Bisa-EillYillexyl)plithalate 0.061 

• Chromium 26.4 15.2 390 10000 

Chrysene 0.11 

• Cobalt 15 8.5 4700 120000 

Fluoranthene 0.22 3100 	7.10E-05 82000 2.68E-06 

Indeno(1,2,3-cd)pyrene 0.048 

• Lead 28.7 19.5 

Nickel ND 21.8 1600 	0.014 41000 0.00053 

Phenanthrene 0.12 2300 	5.22E-05 61000 1.97E-06 

Pyrene 0.19 2300 	8.26E-05 61000 3.11E-06 

Silver ND 1.6 390 	0.0041 10000 0.0002 

• Vanadium 49.6 25 550 14000 

• Zinc 88.3 65.1 23000 610000 

HI SUM 	0.033 SUM 0.0013 

NOTES: 

ILCR Incremental excess lifetime cancer risk 

	

HI 	Hazard index 
Blank spaces Indicates not applicable 

	

ND 	Not detected 
All concentrations are in pans per million (mg/kg). 
The maximum concentration reported for each contaminant was 

used to develop the table above. 
Soil sample data were from the surface (0-I ') interval only. 

	

- 	Screening values (RBCs) are from the July to December 1995 
Risk-Based Concentration (RBC) Table (October 20, 1995 USEPA 
Region III RBC memo). 

The maximum lead (Pb) concentration reported at SWMU 26 was 
19.5 mg/kg. This is less than the 400 mg/kg residential soil 
screening level for total lead (USEPA OSWER Directive 9355.4-12). 

The RBC for pyrene was used as a surrogate for phenanthrene and 
benzo(g,h,i)perylene, which do not have RBCs. 

• Compound was excluded from the risk ratio because the maximum 
reported concentration is less than the corresponding reference 
concentration. 
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Benzo(a)pyrene was the only organic compound that exceeded its residential RBC. No 

constituent exceeded both the applicable USEPA RBCs and the established background RC for 

surface soil samples at NSA Memphis. 

This PRE does not evaluate the potential exposure that might be experienced by a construction 

worker should the acid neutralization unit be removed in the future. This would require an acute 

or subchronic assessment of subsurface soil data. USEPA uses an exposure duration of 25 years 

— a chronic exposure scenario. Exposure durations less than seven years, as would be assumed 

for a construction worker scenario, are considered acute or subchronic. USEPA used 

chronic-based toxicological information when calculating RBCs, or USEPA makes conservative 

adjustments to reflect chronic exposure. In addition to the effect the exposure duration 

differences would have on a construction worker's cumulative risk and hazard estimates, 

toxicological information used by USEPA to calculate RBCs would be adjusted to reflect acute 

or subchronic toxicological endpoints rather than the chronic endpoints typically used. Acute 

and subchronic thresholds are based on lower exposure durations than chronic thresholds, and 

higher concentrations are generally necessary to elicit observable toxic effects. Higher 

thresholds for toxic effects result in less conservative toxicological information, which would be 

used to adjust RBCs for either acute or subchronic exposure. Because a construction worker 

would be exposed under either acute or subchronic conditions, and RBCs based on chronic 

exposure are generally more conservative, the commercial site worker scenario presented in this 

PRE would be a more conservative scenario than that for a construction worker. 

The Preferred Reuse Alternative in the Base Reuse and Development Plan (RKG Associates 

Inc., 1995), indicates the most likely reuse of the parcel of land containing SWMU 26 will be 

for light industrial operations. Due to the nature of this proposed use, a commercial setting can 

be assumed to evaluate risk. With respect to the commercial scenario, the resulting ILCR and 

HI were well below the established criteria of 104  and 1, respectively. In addition, the resulting 
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ILCR and HI for the residential scenario were below the established 10-4  ILCR threshold and 

the HI threshold of 1. 

Conclusions and Recommendations 

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

recommendations have been reached: 

• SWMU 26 will likely be used for light industrial operations. 

• Twenty-one semivolatile organic compounds and inorganics were detected in the soil 

sample collected from the surface interval. 

• Maximum reported concentrations of arsenic and beryllium exceeded residential soil 

RBCs, and the reported concentration for arsenic exceeded the corresponding commercial 

RBC. However, the detected concentrations of arsenic and beryllium do not exceed the 

background RCs as shown on Tables 7-1 and 7-2. 

• Based on a PRE performed on data from the sample collected from the 0 to 1-foot bls 

interval: 

- Carcinogens — Both the commercial and residential ILCRs did not exceed the 10-4  

threshold, indicating suitability for lease with no further action for both 

commercial and residential land use. 

Noncarcinogens — Both the commercial and residential HIs did not exceed 1, 

indicating suitability for lease with no further action for both commercial and 

residential land use. 
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8.0 	CONCLUSIONS AND RECOMMENDATIONS 

One surface soil sample collected next to the neutralization unit was analyzed for SVOCs, 

pesticide/PCBs, and Appendix IX metals, and the results were used to prepare a PRE. 

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. Based on the results of this 

investigation, the following conclusions have been reached: 

• Low concentrations of SVOCs were detected in the surface soil sample collected 

immediately south of the neutralization unit, likely originating from storm water runoff 

from the adjacent asphalt parking lot. Only one SVOC, benzo(a)pyrene, exceeded its 

residential RBC; however, it did not exceed its industrial RBC or its applicable SSL. 

Two inorganics in the surface soil sample exceeded RBCs. Arsenic exceeded the 

industrial RBC, and beryllium exceeded the residential RBC. However, arsenic and 

beryllium are naturally occurring compounds at NSA Memphis, and neither detected 

concentration exceeded its respective RC or SSL. The only inorganic which exceeded 

both the RC and the SSL was nickel in the surface soil sample; however, the detected 

concentration did not exceed the residential RBC. It should be noted that nickel's RC 

for subsurface soil is 59.8 mg/kg. 

• Detected concentrations of inorganics in each subsurface soil sample did not exceed their 

RCs (2 times the mean background concentration) or USEPA SSLs. 

• The PRE concluded that the property is suitable for lease for either residential or 

commercial land use. 

Based on the results of the Geoprobe investigation and the PRE at SWMU 26, no further action 

is recommended for this site. 

8-1 
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Post-It` !wand fax transmittal memo 7671 

Dept. 
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ENVIRONMENTAb 17STING & CONSULTING INC. 
2924 WALNUT GROVE RC • MEMPlItS, 71y 38111 • RHONE (991) 327-2780 FAX (901) 3274134 

July 14, 1992 

Ms. Jan campbell 
Del-Jen, Inv. (NA5) 
P.O. Box 04188 
Millington, TN 38054 

REF: ANALYTICAL TESTING 
SAMPLE DATE: 6/29/92 ,,/ 
SITE ID: 	NAS 
SAMPLE ID: 	NORTH 102 BATTERY ACID (LITT-In-soup) 

Dear Hs. Campbell: 

The above referenced sample Ms been analyzed per your instructionS. 
The tests were performed in Or laboratory (#02027) in accordance with 
the Solid waste Manual, SW-W. The sample was leached/filtered 
according to Method 1311, Toxicity Characteristic Leaching Procedure. 
The results are shown on the attached Analysis Data Sheets. 

Please call our office it you have any questions. 

Sincerely, 

w I/ 
Wiz! 

Randall M. Thomas 
Vice President 

Jw 

Attachment 

0629-034 
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ENVIRONMENTAL 'I 'STING AND CONSULTING, INC. 
EHPHIS, TN 
CLP METALS 

lient Name : Del-Jen, Inc. 
: NAS 

ample ID 	: NORTH 102 BATTER ACID 
ample Date : 6/29/92 	 File Name : _0629-034 
ate Arrived 1 6/29/92 	 Sample ID : _0629-034-1 

ate of TCLP Extraction 1 7/01/•2, Leachate/Filtrate Combined 
ttix Classification 	: Misce laneous/Liguid-Solid 

Regulatory 
Results 	MS 	 Method 	Date 

tats 	(14) 	REC1 	
R suits , 	Level 

m 
	

F c(PID104 	(ppm) 	(SW-846) 	Analyzed By 

Genic 0.061 	104 NF 0.061 5.0 7061 7/08/92 JF 
rium 0.30 	112 NF 0.30 100.0 7080 7/02/92 5B 
admium 0.066 	102 NF 0.066 1.0 7130 7/02/92 BB 
hromium <0.02 	97 0.02 5.0 7190 7/01/92 BB 
(led 2.66 	95 2.80 5.0 7420 7/09/92 BB 
eroury 0.0015 	100 Mr 0.0015 0.2 7470 7/01/92 JP 
ilver <0.01 	100 NF 0.01 5.0 7760 7/02/92 BB 
elenium 0.006 	91 0.007 1.0 7741 7/08/92 JF 
OCS See Attached 
NAB See Attached 

eteotion Limits (ppm) 

rsenic 	0.002 
arium 	0.03 
admium 	0.002 
hromium 	0.02 
ells, 	0.05 
4rpurY 	0.001 
ilvAr 	0.01 
4Mimm 	0.002 

- Matrix Spike (%)Peroent R every for Matrix Classification 
- Sample results factored f•r Matrix Recovery Bias per Federal Regist 
June 29, 1990. 

- No Factor applied. 

andall H. Thomas 
ice President 

its ID 
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ENVIRONMENTAL TEST 
HEM 

ORGANIC ANA 
TCLP BASE NEUTRAL 

NO AND CONSULTING, INC. 
HIS, TN 
YSIS DATA SHEET 
AND ACID EXTRACTABLES 

CL 
SI 

S 
DA 
MA 

DA 
MA 

DA 

ENT NAME 	s _pm-JEN, INC. 
E ID 	s _NAS 	  
LE ID 	1 _NORTH 102 BATTER 
LE DATE 	: _06/29/92 	 
E ARRIVED 	: _06/29/92 	  

IX 	 s _TCLP LEACHATE/FI 

E OF TCLP EXTRACTION s _07/01/9 
RIX CLASSIFICATION : _mISC LI 

E EXTRACTS/9-4— _0770E/97— - - 
E ANALYZED s _07/16-17/92 

CO POUND 

2, -Dinitrotoluene 	. 	BDL 	 
He achlorobenzene 	___ODL 	 

	

He aChiOrObUtadiene ___ BDL 	 
He achloroethene 	 RDL 	 
2- ethylphenol o-cresol) BDL 	 

{ 
3- ethylphenol m-cresol) 	BDL 	 
4- thylphenol p-cresol) Am 
Ni °benzene- 	 BDL 	 
pe tachlorophenol 	0.05 	 

	

2„5-Trichlorophenol _BDL 	 
2 ,6-Trichlorophenol 	 am 	 
P .dine 	 BDL 	 

_RR 	 

FILE NAME : _0629-034.DOC_ 
SAMPLE i 	s _0629-034 

METHOD (SW-846): _8270 

MS 	SAMPLE 
REC2 	RESULTS 	aLl 

FAC(ppm)-3
,  

(%) 	 (PPs) 

REGULATOR 
LEVEL 
(PPs) 

____NF _0.05 0.13 
_NV _ _o.05 0.13__ 
____nF BDL_ _0.05 0.50 

BDL _0.05 3.00 
_0.05 _200 

BDL _0.05 _A00 
F -N BDL _0.05 

_0.05 
_200 

NE BOI 2.00 
85 0.06 _0.05 _100 
HP BDL_____ _0.05 _400 
NE ___ODL _0.05 2.00 

--NF BDL _0.05 5.00 

SAMPLE 
RESULTS 
(PPm) 

PROJECT I 
ANALYST 

ACID 

TRATE 

JID/SOLID 

OGATE STANDARDS 	RESULT 

_A11 
_112 	 
_104 
_171 
_199 
_196 

EXIqng/i0.) %R2C QC LIMITS 

100 111 35-114 	_ 
100 . 112 43-116 	. 
100 104 13-141 
200 66 10-94 
200 100 10-123 
200 98 21-100 

N robenzene-d5 
2 luorobiphenyl 
4 erphenyl-d14 
P nol-D6 
2, 1 6-Tribromophenol 

luorophenol 

1 	- DETECTION LIMIT 
2 	- MATRIX SPIKE RECOVERY FOR 
3 	- SAMPLE RESULTS FACTORED FOP 

JUNE 29, 1990. 
BBL - BELOW DETECTION LIMIT 

F - NO FACTOR APPLIED. 

TRIX CLASSIFICATION 
MATRIX RECOVERY BIAS PER FEDERAL REGISTE 

214, -:4y. 
I Bo • T Y MANAGER 



_NORTH 102 BATTx Y ACID 
_06/29/92 
_06/29/92 
_TCLP LEACHATE/F LTRATE SAMPLE i 	1 _0629-034 

FILE NAME : _0629-034.DOC_ 

BORATO AGER 

C r-FtrT 	'7+01 

ENVIRONMENTAL TES 
ME 

ORGANIC AN 
TCLP VO 

6134 

NG AND CONSULTING, INC. 
HIS, TN 
YSIS DATA SHEET 
ILE COMPOUNDS 

, 4 

ENT NAME 	: _DEL-JEN, INC. 
E ID 	1 _NAS 	 

PROJECT i 
ANALYST 

CL 
SI 
8 

DA 
MA 

DX 
HA 

DA 

SAMPLE 
RESULTS 
(PPIA) 

Be zone 	 BDL 	 
Ca bon Tetrachloride 	BDL 	 
C t orobenzene 	 ___BDL 	 
Chloroform 	 __BDL 	 
1, • -DiChlorobenzene 	EDI, 	 
1,,-Dichloroethane 	BDL 	 
1,g-Dichloroethene 	BOL 
M= hyl Ethyl Ketone 	___DDL 	 
T.- raChloroethene 	BDL 

chloroethene 	.BDL 	 
Vi yl Chloride 	____BDL 

S ••OGATE STANDARDS 	RESULT 

: _LS  _  

MS 
PEC2  
(%) 

SAMPLE 
RESULTS 
FAC(ppm)3  

DL1  
(PPm) 

REGULMSX 
LEVEL 
(PPm) 

NF BDL_____ _0.005 0.50 
_0.005 0.50. 

NF BDL 0.005 100 
NF _0.050 6.00, 

_0.005 7.50.  
—14F BDL 0.005 0.50 

_0.005 0.70 
_ 	_NF BDL _0.050 200 

N12  BDL _.0.005 0.70 
BDL _0.005 0.50 

NE 0.005 0.20 

EXP(ug/L) %REC 	QC LIMITS 

LE ID r 
LE DATE : 

E ARRIVED : 
IX 1 

E ANALYZED 1 07/14/92_ 
M 	OD (sW-846): _8240 	__ 

UND 

E OF TCLP EXTRACTION r _07/01/ 2_ 
IX CLAsS/FICATION 	i _MISC L QUID/SOLID 

76-114 
88-110 
86-115 

1 2-Dichloroethane-d4 	_39.9 
luene-d8 	 _45.3 	 

4 Bromofluorobenzene 	_46.6 

	

50.0 	 80 

	

50.0 	91 

	

50.0 	93 

1 	- DETECTION LIMIT 
2 	- MATRIX SPIKE RECOVERY FOR 
3 	- SAMPLE RESULTS FACTORED 

JUNE 29, 1990. 
BBL - BELOW DETECTION LIMIT 

F - NO FACTOR APPLIED. 

TRIX CLASSIFICATION. 
MATRIX RECOVERY BIAS PER FEDERAL REGIST) 

POSW104MndtEMVWTE011.113.11Mem07(g1 ' r of pages 0 4  

IVA me5 tdPe4 "°"121. 	(keiL75,4" 
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Appendix B 

Analytical Results for Surface and Subsurface Soil Samples 



FORMAT: XXXX \ 1 2 3 4 5 6 7 8 9 0 

XXXX 	OPTIONAL protect prefix 

1 2 3 	SITE where sample collected 
4 	- MATRIX / QC code 

5 6 7 8 	SAMPLING LOCATION 
9 0 	DEPTH, INTERVAL. SERIAL 

All spaces MUST be filled and no extra characters included. 

Use zeroes as space-fillers. Indicate MS/MSDs on COCs.  

MATRIX!QC CODES: 
S - sod (surface, borings, and trenches) 

C - soil duplicate sample 
M • sediment (settled, fluid-borne solid) 

N - sediment duplicate 
G - groundwater 
H groundwater duplicate sample 
W - surface water 

R • surface water duplicate sample 

U • sludge 

Y - sludge duplicate 
A • air 

Z - liquid waste (including IOW drums) 
V • solid waste (including IOW drums) 

T - trip blank 
E • equipment onsate blank 
0 • DI system blank 

P - potable water blank 
F - field blank 

L - filter blank 
- EPA blind spike sample 

2 - cement blank 
3 • drilling mud 

4 • grout blank 
5 - bentonite blank 

6 - sand blank 



DATALCP3 

05/17/96 

SWMU 

NSA MEMPHIS 	 Page: 	1 

NSA MEMPHIS, RFI, ASSEMBLY C 	 Time: 13:02 

26 - SURFACE SOIL SAMPLES 

APX9-METAL SAMPLE ID 	 > 026-S-0005-01 
ORIGINAL ID 	 > 026SSB0501 
LAB SAMPLE ID 	> 143764S 
ID FROM REPORT 	> 026SSB0501 
SAMPLE DATE 	 > 03/06/96 
MATRIX 	 > Soil 
UNITS 	  > MG/KG 

CAS # Parameter 1719 VAL 

SB Antimony 7.3 UR 

AS Arsenic 5.7 
BA Barium 82.8 

BE Beryllium 0.53 J 

CD Cadmium 1.2 UJ 

CR Chromium 15.2 J 

CO Cobalt 8.5 J 

CU Copper 15.6 U 
PB Lead 19.5 

HG Mercury 0.12 U 

NI Nickel 21.8 

SE Selenium 0.34 U 

AG Silver 1.6 J 

TL Thallium 0.49 U 

V Vanadium 25. 

ZN Zinc 65.1 

SN Tin 28.3 U 

*** Validation Complete *** 



DATALCP3 	 NSA MEMPHIS 	 Page: 	2 

05/17/96 	 NSA MEMPHIS, 	RFI, 	ASSEMBLY C 	 Time: 13:02 

SWMU 26 - SURFACE SOIL SAMPLES 

SU846-PEST 	 SAMPLE ID 	> 026-S-0005-01 
ORIGINAL ID 	> 026SSB0501 
LAB SAMPLE ID 	> 143764 
ID FROM REPORT 	> 026SSB0501 
SAMPLE DATE 	> 03/06/96 
DATE EXTRACTED 	> 03/11/96 
DATE ANALYZED 	> 03/15/96 
MATRIX 	> Soil 
UNITS 	> ug/Kg 

CAS # Parameter 1719 	 VAL 

319-84-6 alpha-BHC 2. 	U 

319-85-7 beta-BHC 2. 	U 
319-86-8 delta-BHC 2. 	U 
58-89-9 gamma-BHC (Lindane) 2. 	U 
76-44-8 Heptachlor 2. 	U 

309-00-2 Aldrin 2. 	U 
1024-57-3 Heptachlor epoxide 2. 	U 
959-98-8 Endosulfan I 2. 	U 
60-57-1 Dieldrin 4.1 	U 

72-55-9 4,4'-DDE 4.1 	UJ 
72-20-8 Endrin 4.1 	U 

33213-65-9 Endosulfan II 4.1 	U 
72-54-8 4,4'-DDD 4.1 	U 

1031-07-8 Endosulfan sulfate 4.1 	U 

50-29-3 4,4'-DDT 4.1 	U 
72-43-5 Methoxychlor 20. 	U 

53494-70-5 Endrin ketone 4.1 	U 

7421-93-4 Endrin aldehyde 4.1 	U 
5103-71-9 alpha-Chlordane 2. 	U 
5103-74-2 gamma-Chlordane 2. 	U 
8001-35-2 Toxaphene 41. 	U 
12789-03-6 Technical Chlordane 41. 	U 
12674-11-2 Aroclor-1016 41. 	U 

11104-28-2 Aroclor-1221 41. 	U 

11141-16-5 Aroclor-1232 41. 	U 

53469-21-9 Aroclor-1242 41. 	U 
12672-29-6 Aroclor-1248 41. 	U 

11097-69-1 Aroclor-1254 41. 	U 
11096-82-5 Aroclor-1260 41. 	UJ 

*** Validation Complete *** 



DATALCP3 	 NSA MEMPHIS 	 Page: 	3 

05/17/96 	 NSA MEMPHIS, 	RFI, 	ASSEMBLY C 	 Time: 13:02 

SWMU 26 - SURFACE SOIL SAMPLES 

511846-SWA 	 SAMPLE ID 	> 026-S-0005-01 
ORIGINAL ID 	> 026SSB0501 
LAB SAMPLE ID 	> 143764 
ID FROM REPORT 	> 026ssb0501 
SAMPLE DATE 	> 03/06/96 
DATE EXTRACTED 	> 03/11/96 
DATE ANALYZED 	> 03/12/96 
MATRIX 	> Soil 
UNITS 	> ug/Kg 

CAS # Parameter 1719 	 VAL 

108-95-2 Phenol 430. 	U 
111-44-4 bis(2-Chloroethyt)ether 430. 	U 
95-57-8 2-Chlorophenol 430. 	U 
541-73-1 1,3-Dichlorobenzene 430. 	U 
106-46-7 1,4-Dichlorobenzene 430. 	U 
95-50-1 1,2-Dichlorobenzene 430. 	U 

95-48-7 2-Methylphenol (o-Cresol) 430. 	U 
108-60-1 2,2'-oxybis(1-Chloropropane) 430. 	U 
106-44-5 4-Methylphenol 	(p-Cresol) 430. 	U 

621-64-7 N-Nitroso-di-n-propylamine 430. 	U 
67-72-1 Hexachloroethane 430. 	U 

98-95-3 Nitrobenzene 430. 	U 

78-59-1 Isophorone 430. 	U 

88-75-5 2-Nitrophenol 430. 	U 

105-67-9 2,4-Dimethylphenol 430. 	U 

120-83-2 2,4-Dichlorophenol 430. 	U 

120-82-1 1,2,4-Trichlorobenzene 430. 	U 

91-20-3 Naphthalene 430. 	U 
106-47-8 4-Chloroaniline 430. 	U 
111-91-1 bis(2-Chloroethoxy)methane 430. 	U 
87-68-3 Hexachlorobutadiene 430. 	U 

59-50-7 4-Chloro-3-methylphenol 430. 	U 
91-57-6 2-Methylnaphthalene 430. 	U 
77-47-4 Hexachlorocyclopentadiene 430. 	U 

88-06-2 2,4,6-Trichlorophenol 430. 	U 
95-95-4 2,4,5-Trichlorophenol 1100. 	U 
91-58-7 2-Chloronaphthalene 430. 	U 
88-74-4 2-Nitroaniline 1100. 	U 
131-11-3 Dimethyl phthalate 430. 	U 

208-96-8 Acenaphthylene 430. 	U 
606-20-2 2,6-Dinitrotoluene 430. 	U 
99-09-2 3-Nitroaniline 1100. 	U 
83-32-9 Acenaphthene 430. 	U 

51-28-5 2,4-Dinitrophenol 1100. 	U 
100-02-7 4-Nitrophenol 1100. 	U 

132-64-9 Dibenzofuran 430. 	U 

*** Validation Complete *** 



DATALCP3 	 NSA MEMPHIS 	 Page: 	4 

05/17/96 	 NSA MEMPHIS, 	RFI, ASSEMBLY C 	 Time: 13:02 

SWMU 26 - SURFACE SOIL SAMPLES 

S11846-SIMA 	 SAMPLE ID 	> 026-S-0005-01 
ORIGINAL ID 	> 026SSB0501 
LAB SAMPLE ID 	> 143764 
ID FROM REPORT 	> 026ssb0501 
SAMPLE DATE 	> 03/06/96 
DATE EXTRACTED 	> 03/11/96 
DATE ANALYZED 	> 03/12/96 
MATRIX 	> Soil 
UNITS 	 > ug/Kg 

CAS # Parameter 1719 	 VAL 

121-14-2 2,4-Dinitrotoluene 430. 	U 

84-66-2 Diethylphthalate 430. 	U 

7005-72-3 4-Chlorophenylphenylether 430. 	U 

86-73-7 Fluorene 430. 	U 

100-01-6 4-Nitroaniline 1100. 	U 

534-52-1 2-Methyl-4,6-Dinitrophenol 1100. 	U 

86-30-6 N-Nitrosodiphenylamine 430. 	U 

101-55-3 4-Bromophenyl-phenylether 430. 	U 

118-74-1 Hexachlorobenzene 430. 	U 

87-86-5 Pentachloropbenol 1100. 	U 

85-01-8 Phenanthrene 120. 	J 

120-12-7 Anthracene 430. 	U 

86-74-8 Carbazole 430. 	U 

84-74-2 Di-n-butylphthalate 430. 	U 

206-44-0 Fluoranthene 220. 	J 

129-00-0 Pyrene 190. 	J 

85-68-7 Butylbenzylphthalate 430. 	U 

91-94-1 3,3'-Dichlorobenzidine 430. 	U 

56-55-3 Benzo(a)anthracene 110. 	J 

218-01-9 Chrysene 110. 	J 

117-81-7 bis(2-Ethylhexyl)phthalate (BEHP) 61. 	J 

117-84-0 Di-n-octyl phthalate 430. 	U 

205-99-2 Benzo(b)fluoranthene 110. 	J 

207-08-9 Benzo(k)fluoranthene 89. 	J 

50-32-8 Benzo(a)pyrene 99. 	J 

193-39-5 Indeno(1,2,3-cd)pyrene 48. 	J 

53-70-3 Dibenz(a,h)anthracene 430. 	U 

191-24-2 Benzo(g,h,i)perylene 51. 	J 

*** Validation Complete *** 



DATALCP3 

10/30/95 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY C 
SWMU 26 - Primary Samples 

Page: 

Time: 

1 

11:24 

METAL. SAMPLE ID 	> 
ORIGINAL ID 	> 
LAB SAMPLE ID 	> 
ID FROM REPORT 	> 
SAMPLE DATE 	> 
MATRIX 	> 
UNITS 	 > 

026-S-0001-04 
0265000104 
4-124590S 
026S000104 
06/05/95 
Soil 
MG/KG 

026-S-0001-08 
026S000108 
4-124591S 
0265000108 
06/05/95 
Soil 
MG/KG 

026-S-0001-18 
026S000118 
4-124592S 
026S000118 
06/05/95 
Soit 
MG/KG 

026-S-0002-04 
026S000204 
4-124593S 
026S000204 
06/05/95 
Soil 
MG/KG 

026-S-0002-08 
026S000208 
4-124594S 
0265000208 
06/05/95 
Soil 
MG/KG 

026-S-0002-18 
026S000218 
4-124595S 
026S000218 
06/05/95 
Soil 
MG/KG 

CAS # Parameter 1439 VAL 1439 VAL 1439 VAL 1439 VAL 1439 VAL 1439 VAL 

AS 
CD 
PB 
HG 
NI 
ZN 
SB 
BA 
BE 
CR 
CO 
CU 
SE 
AG 
TL 
V 
SN 

Arsenic 
Cadmium 
Lead 

Mercury 
Nickel 
Zinc 
Antimony 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Selenium 
Silver 
Thallium 
Vanadium 
Tin 

3.6 
0.75 
6.3 

0.13 
11.8 
29.2 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

UJ 
UJ 

U 
J 

5.1 
0.76 
7.6 
0.12 
15.9 
32.3 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

J 
UJ 

U 
J 

2. 
0.73 
5. 
0.12 
13.5 
17.7 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

UJ 
UJ 

U 
J 

9. 

0.79 
7.8 

0.13 
18.8 
42. 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

J 
UJ 

U 
J 

3.8 

1. 
6.1 
0.12 
16.8 
31.6 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

J 
J 

U 
J 

2.9 
0.72 
5.8 
0.12 
14.5 
15.1 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

UJ 
UJ 

U 
J 

*** Validation Complete *** 
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10/30/95 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY C 
SWMU 26 - Primary Samples 

Page: 

Time: 

2 

11:24 

METAL SAMPLE ID 	> 
ORIGINAL ID 	> 
LAB SAMPLE ID 	> 
ID FROM REPORT 	> 
SAMPLE DATE 	> 
MATRIX 	> 
UNITS 	 > 

026-5-0003-04 
026S000304 
4-124596S 
026S000304 
06/05/95 
Soil 
MG/KG 

026-S-0003-08 
026S000308 
4-124597S 
0265000308 
06/05/95 
Soil 
MG/KG 

026-S-0003-18 
026S000318 
4-124598S 
0265000318 
06/05/95 
Soil 
MG/KG 

026-5-0004-04 
026S000404 
4-124599S 
026S000404 
06/05/95 
Soil 
MG/KG 

026-S-0004-08 
0265000408 
4-124600S 
0265000408 
06/05/95 
Soil 
MG/KG 

026-S-0004-15 
0265000415 
4-124601S 
026S000415 
06/05/95 
Soil 
MG/KG 

CAS # Parameter 1439 VAL 1439 VAL 1439 VAL 1439 VAL 1439 VAL 1439 VAL 

AS 
CD 
PB 

NG 
NI 
ZN 
SB 
BA 

BE 
CR 

CO 

CU 
SE 

AG 
TL 

V 

SN 

Arsenic 
Cadmium 
Lead 
Mercury 
Nickel 

Zinc 
Antimony 
Barium 

Beryllium 
Chromium 

Cobalt 

Copper 
Selenium 
Silver 
Thallium 

Vanadium 
Tin 

6.6 
0.97 
5.9 
0.12 
18.5 

34.7 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

J 
J 

U 
J 

0.49 
0.96 
7.4 

0.12 
15.8 
29. 

NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 

UJ 
J 

U 
J 

1.1 
0.77 
7.1 

0.12 
11.1 

18. 
NR 
NR 

NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 

UJ 
J 

U 
J 

3.9 
0.78 
0.49 

0.12 
19.9 

30.1 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 

J 
J 
U 
U 
J 

7.3 
1.2 
5.2 
0,12 
16.4 
23.8 

NR 
NR 

NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

• 

J 
J 

U 
J 

1.7 
0.68 
6.5 
0.12 
11.4 
21. 

NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 

NR 

UJ 
UJ 

U 
J 

*** Validation Complete *** 
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EXECUTIVE SUMMARY 

The Assembly C Site Investigation Plans (E/A&H 1995) proposed two phases of investigation 

for a Confirmatory Sampling Investigation (CSI) at Solid Waste Management Unit (SWMU) 27, 

the Northside Sewage Treatment Plant at Naval Support Activity (NSA) Memphis. The first 

phase consisted of a hand-auger and Geoprobe investigation of the former sludge drying beds. 

Based on the results of the first phase, the second phase, consisting of advancing and sampling 

soil borings and monitoring wells, is not required. This report summarizes the activities 

conducted during the CSI's first phase and the resulting findings and conclusions. 

During the Geoprobe investigation, nine surface soil and 18 subsurface soil samples collected 

from nine sampling locations were analyzed for volatile organic compounds (VOCs) and 

Appendix IX metals. To finalize the Resource Conservation and Recovery Act closure of the 

SWMU, a hand auger was used to collect additional surface soil at three of the sampling 

locations in the sludge drying beds; these samples were analyzed for semivolatile organic 

compounds (SVOCs) and pesticides/polychlorinated biphenyls. The surface soil sample results 

were used to prepare a Preliminary Risk Evaluation (PRE). Groundwater samples were 

collected from the upper fluvial deposits with a Geoprobe at six of the nine soil sampling 

locations. The groundwater samples were analyzed for VOCs only. 

The only VOCs identified in surface and subsurface soil were low concentrations of 

isopropylbenzene/bromobenzene at Locations 3 and 6. No risk-based concentration (RBC) exists 

for either of these compounds, which could not be distinguished by the onsite laboratory 

instrumentation due to similar retention times. 

Eight pesticides were detected in the three surface soil samples. The dieldrin concentration 

exceeded the industrial RBC and the soil screening level (SSL) in two samples and exceeded the 

residential RBC and the SSL in the third sample. However, dieldrin is ubiquitous to 

NSA Memphis due to its basewide aerial application during the 1950s and 1960s. Aldrin was 

detected above the SSL, but did not exceed its residential RBC. 

iv 



Nineteen SVOCs were detected in the three surface soil samples. The concentration of 

benzo(a)pyrene exceeded the industrial RBC at one location, and exceeded the residential RBC 

at a second location. Benzo(a)anthracene exceeded both the residential RBC and the SSL at one 

location. Benzo(b)fluoranthene and dibenz(a,h)anthracene exceeded the residential RBC at one 

location, and chrysene exceeded the SSL at one location. 

Sixteen metals were detected in the surface soil samples, most of which exceeded their 

background reference concentrations (RCs, or two times the mean background concentration) 

at NSA Memphis. Arsenic exceeded its RC, industrial RBC, and SSL at two locations. 

Beryllium was identified at concentrations above the residential RBC in most samples; however, 

the background RC of beryllium (0.96 milligrams per kilogram [mg/kg]) exceeds the residential 

RBC (0.15 mg/kg). No other metal exceeded its residential RBC. The SSL and the background 

RC were exceeded for barium at two sampling locations and for mercury at one location. 

Sixteen metals were detected in the subsurface soil samples. Barium exceeded the SSL and the 

RC in one sample. Antimony and tin, which do not have SSLs, exceeded their RC in two 

subsurface soil samples each. 

No VOCs were identified in groundwater by the onsite laboratory. Three groundwater samples 

were split and submitted to the offsite laboratory for confirmation analysis. The only VOCs 

identified in the split samples were acetone at two locations, toluene at one location, and carbon 

disulfide at one location. Acetone is a common laboratory artifact. No RBCs for tap water or 

maximum contaminant levels for drinking water were exceeded by VOCs detected in 

groundwater. 

The PRE results indicate the property is suitable to lease for commercial land use. Based on 

the results of the first phase and the anticipated commercial land use of the property, no further 

action is recommended for SWMU 27. 



Confirmatory Sampling Investigation Report 
Assembly C — SWMU 2Z Northside Sewage Treatment Plant 

NSA Memphis, Millington, Tennessee 
Revision 2: September 25, 1996 

1.0 INTRODUCTION 

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

Investigation (CSI) report has been prepared for Solid Waste Management Unit (SWMU) 27, 

the Northside Sewage Treatment Plant, at Naval Support Activity (NSA) Memphis, 

Millington, Tennessee. Figures 1-1 and 1-2 provide a location map and aerial photograph, 

respectively, of SWMU 27. 

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

NSA Memphis, which includes SWMU 27, 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 Resource Conservation and Recovery Act (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 27 is in Assembly C, which 

is composed of five SWMUs requiring CSIs to determine 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) of 

RCRA Permit No. TN2-170-022-600 and applicable regulations. 

The Assembly C Site Investigation Plans (E/A&H, 1995) proposed two phases of investigation 

for the CSI at SWMU 27. The first phase consisted of a soil and groundwater investigation 

using a hand auger and truck-mounted 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. The surface soil sample results were used to prepare a Preliminary Risk 

Evaluation (PRE). The PRE indicates the property is suitable to lease for commercial land use. 

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 Report 
Assembly C — SWMU 27, Northside Sewage Treatment Plant 

NSA Memphis, Millington, Tennessee 
Revision 2: September 25, 1996 

2.0 	SITE DESCRIPTION AND HISTORICAL INFORMATION 

2.1 	Site Description 

SWMU 27 is the site of a former sewage treatment plant (STP) at the southwest corner of the 

NSA Memphis Northside near Dakar Street Extended and Outlet Avenue. The STP was 

constructed in 1943 and included a digester tank (N-44), a control house, six treatment tanks 

(N-45) and four sludge drying beds (N-46). The STP is no longer in use, and site features have 

been demolished. There are conflicting dates as to when the STP was demolished — either in 

the mid-1970s or as late as 1984. There are also reports of the operations discontinuing between 

the late 1940s and early 1950s, suggesting less than 15 years of operation. Figure 2-1 shows 

the locations of the former site features. 

The site exhibits extensive revegetation, both natural and anthropogenic, which, based on the 

maturity of the trees, is likely the result of about a 20-year period of regrowth. A visual site 

inspection (VSI) was conducted by E/A&H in January 1995, when most of the vegetation was 

dormant. Although a previous VSI conducted in April 1990 did not identify traces of the STP, 

sparse winter vegetation made a few remnants more visible. 

A small piece of a reinforced concrete surface was observed beneath approximately 4 to 6 inches 

of soil and detritus in the area of the former digester, indicating some remnant foundations or 

structures may still exist beneath the topsoil. On the western side of the site, approximately 

150 feet of a 3-foot wide, 6-inch thick concrete walkway was exposed in several areas. In one 

such area, the top of an open-ended, 12-inch-diameter iron pipe was visible crossing beneath the 

walk. The walk was oriented east-to-west near the north edge of N-45 and extended to the old 

Illinois Central Gulf Railroad tracks, oriented northeast-southwest along the western site 

boundary. 	Although still quite prominent, this feature was not identified on the 

STP construction plans, and its purpose is unknown. 

2-1 
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A large, octagonal concrete manhole/cap identified on the 1942 STP plans as "M.H. #3" is 

approximately 120 feet west of the former sludge drying beds. This manhole reportedly 

provides access to an 18-inch sewer discharge pipe and contains a 15-inch automatic flood gate. 

The rest of the site is overgrown, dominated by rows of planted pine trees with mixed deciduous 

trees and a thick understory. The dirt roadway east of the STP is still maintained to allow for 

occasional access. Beneath an inch of topsoil and high grass, the gravel drive to the north of 

the STP is also present. No other STP features were apparent during the 1995 VSI. 

Several small sink holes are in the wooded areas, some of which contain standing water. The 

old Illinois Central Gulf Railroad track is approximately 450 feet west of the site. A drainage 

ditch parallels the western side of the railroad track (see Figure 1-1). Surface water at the site 

drains west-southwest, crosses under the railroad track through a culvert, and flows into the 

drainage ditch, which conveys the water approximately 700 feet southwest of the culvert where 

it enters North Fork Creek. North Fork Creek, in turn, conveys water southward for 

approximately 4,500 feet to the Big Creek Drainage Canal, which parallels the south boundary 

of NSA Memphis. 

2.2 	Historical Site Operations 

While in operation, the STP reportedly received mostly sanitary waste from the Northside of the 

base. There was, however, a period during the 1940s and 1950s in which some industrial 

wastes (oils, solvents, and paints) were reportedly discharged to the sewage system from various 

operations. Water was removed from sewage sludge by pumping it onto the four 20-foot by 

55-foot drying beds. The drying beds consisted of a three-layer filter substrate, made up of 

8 inches of sand, 6 inches of pea gravel, and a 10- to 13-inch layer of coarse aggregate. Within 

the aggregate layer was a system of 6-inch drain lines to transport percolated water. Drying bed 

diagrams indicate that each bed was open to undisturbed earth below the aggregate substrate. 

This interface is most likely the release point for STP contaminants, and this is the only 

treatment process at the site during which waste was likely to directly contact native soil. 
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3.0 	PREVIOUS INVESTIGATIONS 

Before the CSI, no investigations were performed at SWMU 27. 
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4.0 	FIELD INVESTIGATIONS AND METHODOLOGY 

The CSI soil and groundwater sampling program was intended to determine if contaminants 

associated with past activities at SWMU 27 were present. Specifically, the CSI objectives were: 

• Determine the potential for subsurface soil contamination in the loess as a result of 

sludge drying practices. 

• Determine the potential for groundwater contamination in the surficial aquifer as a result 

of sludge drying practices. 

• Determine the suitability of the property for leasing by preparing a PRE. 

This section summarizes the soil and groundwater sampling tasks during the first phase of the 

CSI, which was conducted using a hand auger and Geoprobe sampling 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 

(E/A&H, 1995). 

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 

Nine surface soil samples, 18 subsurface soil samples, and six groundwater samples were 

collected during the CSI to determine the nature and extent of contamination by volatile organic 

compounds (VOCs), and metals associated with sludge drying practices at SWMU 27. In 

addition, three surface soil samples were also analyzed for chlorinated pesticides/polychlorinated 
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biphenyls (PCBs) and semivolatile organic compounds (SVOCs). Hydrologic, Incorporated's 

mobile onsite laboratory analyzed the soil and groundwater samples for VOCs using USEPA 

Method 8021. Twenty-five percent of the soil and groundwater samples submitted to Hydrologic 

for VOC analysis were split and submitted to the National Environmental Testing, Inc. (NET), 

laboratory in Bedford, Massachusetts, for confirmation analysis by USEPA Method 8240. NET  

analyzed the samples for pesticides/PCBs, SVOCs, and Appendix IX metals by the USEPA 

Methods 8080, 8270, and the 6010/7000 series, respectively. 

Hydrologic used a Level II-equivalent Data Quality Objective (DQO) for onsite sample analysis. 

NET  used a Level III-equivalent DQO for 95% of the samples and a Level IV-equivalent DQO 

for 5% of the samples. 

E/A&H validated the analytical results of the three surface soil samples analyzed for 

pesticides/PCBs and SVOCs. Validata Chemical Services, Inc., of Norcross, Georgia, validated 

the analytical results of the remaining NET samples. Attachment 1 contains the validation 

report, which indicates that the overall data quality of the analytical work is satisfactory. 

Hand-Auger Sampling Methods 

E/A&H collected three surface soil samples for pesticide/PCB and SVOC analyses using a 3-inch 

diameter, stainless-steel hand auger. The hand auger was advance from land surface to 1 foot 

below land surface (bls) using a clockwise motion. The soil collected in the auger was placed 

in a stainless-steel bowl for processing. 

Geoprobe Sampling Methods 

Tri-State Testing Services, Inc., (Tri-State), of Memphis, Tennessee, collected the soil and 

groundwater samples using a truck-mounted hydraulically driven, Geoprobe sampling system. 

Soil samples were obtained by advancing a 1-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 
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retracted when the 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. 

Groundwater samples were obtained with a 1-inch diameter, stainless-steel groundwater sampler 

equipped with a 12-inch long, 0.010-inch slotted screen. The groundwater sampler was pushed 

to the selected sampling depth, retracted approximately 24 inches to open up the screen, and the 

void was allowed to fill. A piece of 0.25-inch diameter tubing was inserted into the screen 

assembly and attached to a transfer cap/bottle system. A vacuum was then placed on the transfer 

system, and the groundwater sample collected from the tubing after it was removed from the 

sampler. 

	

4.1 	Investigation of Soil and Groundwater 

Nine sampling locations were proposed in the Assembly C Site Investigation Plans to define the 

nature and extent of contamination, if any, associated with the former sludge drying beds. Two 

sampling locations were placed in each cell of the sludge drying beds (Locations 1 through 8), 

and one location (Location 9) was placed north of the sludge drying beds in a presumed 

upgradient position. Figure 4-1 shows the sampling locations. 

	

4.2 	Sampling Rationale and Methods 

The Assembly C Site Investigation Plans (E/A&H, 1995) stated that the following four soil/and 

or groundwater samples would be collected from each Geoprobe location during the CSI: 

• One surface soil sample (0 to 1 foot bls); 

• One soil sample from the native soil just beneath the bottom layer of filter bed aggregate; 

• One sample, either soil or groundwater, from the soil-water interface in the loess; and 

• One groundwater sample from the top of the fluvial deposits. 
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To determine the intervals to be sampled, the first Geoprobe boring (Location 1) was sampled 

continuously to 14 feet bls. In this boring, native soil was encountered at 4 feet bls, the 

soil/water interface in the loess at 13 feet bls, and fluvial deposits groundwater at 44 feet bls. 

Native soil in subsequent borings was encountered at 5 feet bls, and the soil/water interface in 

the loess between 11 and 12 feet bls. No groundwater samples could be collected from the 

loess. Based on field observations, the following intervals were selected for CSI sampling. 

• One surface soil sample (0 to 1 foot bls) 

• One subsurface soil sample from the native soil just beneath the bottom layer of filter bed 

aggregate (5 to 6 feet bls) 

• One subsurface soil sample from the soil/water interface in the loess (11 to 12 feet bls) 

• One groundwater sample from the top of the fluvial deposits (44 feet bls) 

Exceptions to the above sampling intervals occurred at Location 1, where soil samples were 

collected from the 4- to 5-foot and 13- to 14-foot intervals, based on field observations. No 

fluvial deposits groundwater samples were collected from Locations 3, 4, and 7 due to the 

insufficient volume of groundwater which entered the sampler. These deviations were recorded 

in the field logbook. 

During the Geoprobe investigation, Quality Assurance/Quality Control (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 investigation were 

submitted to the offsite laboratory (NET) for confirmation analysis. The analytical results of 

the duplicate samples are discussed in Section 6, Nature and Extent of Contamination. 
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After reviewing the results of the Geoprobe investigation, three surface soil samples were 

proposed in the Assembly C Confirmatory Sampling Investigation Report (E/A&H, Revision 0, 

November 1995) to provide data needed to prepare a PRE. The samples were collected at 

Locations 1, 2, and 5 (refer to Figure 4-1) in the sludge drying beds. These locations were 

chosen based on the analytical results of the Geoprobe investigation (where USEPA residential 

or industrial risk-based concentrations [RBCs] for arsenic and beryllium had been exceeded in 

surface soil samples) and sampling accessibility. 

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 1-inch 

diameter soil probe lined with an acetate sleeve. To minimize the potential loss of volatiles, soil 

samples for VOC analyses were placed in bottles immediately after collection. 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. Groundwater 

samples from the fluvial deposits were collected directly from the sampler and containerized in 

prepreserved vials. All samples were placed immediately on ice for transport to the onsite and 

offsite laboratories. 

The sampling protocol 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 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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4.3 	Sample Processing and Chain-of-Custody Procedure 

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 (S = soil, G = groundwater). The 

next four digits identify the sampling location, and the last two digits are the deepest point of 

the sampling interval. For example, the sample label "027S000212" designates a SWMU 27 soil 

sample collected from Location 2 at a maximum depth of 12 feet. 

Clean sample containers provided by the testing laboratory were 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 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 

temperature. 

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

implemented. The procedure, initiated in the field, was 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. 
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4.4 	Grouting Procedure 

Tri-State filled each Geoprobe boring with neat cement grout following sample collection. 

	

4.5 	Decontamination Procedures 

Tri-State decontaminated the downhole field equipment which did not come in contact with the 

samples (i.e., rods, split-spoons) with a nonphosphate detergent and a deionized, organic-free 

water rinse. All downhole equipment and sampling tools which could contact the collected 

samples were 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 soap and water mixture 

• 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 nitrile gloves was donned before handling decontaminated sampling 

equipment. Surface and subsurface soil samples were collected directly from the hand auger or 

the acetate sleeves within the stainless-steel sampler, and groundwater samples were collected 

directly from the groundwater sampler. Therefore, no investigation-derived waste 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), provided in 

Attachment 2 of this document. 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 thick in the Memphis area; at NSA Memphis it ranges 

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

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

use survey portion of previous underground storage tank investigations 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  centimeters 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. 
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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 

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

10 to 60 feet thick 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 confined conditions in the fluvial deposits. Typically a 

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

in the fluvial deposits generally coarsen with depth, and typically, the upper portion consists of 

a mixture of very fine sand with varying degrees of silt and clay and becomes increasingly less 

silty with depth, grading into a fine to medium sand near the middle of the unit. Grain sizes 

typically coarsen below this interval, grading into a gravelly sand near the fluvial deposits basal 

section. 

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 Cockfield 

Formation ranges in thickness from approximately 35 to 180 feet in the NSA Memphis area. 

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 SWMU 60 RFI investigation, and the SWMU 27 

Geoprobe investigation. 
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USGS Stratigraphic Test Boring 

In 1994, the U.S. Geological Survey drilled the 200-foot deep stratigraphic test hole 4 

approximately 500 feet south of the main runway and about 2,100 feet northeast of SWMU 27. 

Attachment 2 of this document contains a copy of the previously referenced Kingsbury and 

Carmichael publication, which provides a geologic cross-section showing test hole 4 (USGS 

designation Sh:U-99). 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: 	 Approximately 40 feet of wind-blown silt deposits (loess) 
consisting of silt and clay. 

Fluvial Deposits: 	 Approximately 30 feet of fluvial deposits consisting of sand 
and gravel. 

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

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

SWMU 60 RFI 

Shallow subsurface soil and groundwater information was collected while implementing the 

Assembly A RFI at SWMU 60, the Northside Landfill, approximately 500 feet east of 

SWMU 27. During the RFI, six soil borings were advanced and sampled, and 10 groundwater 

monitoring wells were installed, six in the loess and four in the lower fluvial deposits at various 
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locations just outside the landfill's perimeter. Attachment 2 contains a copy of the soil 

boring/monitoring well logs for the SWMU 60 RFI. The SWMU 60 RFI report is currently 

being prepared by E/A&H and will be submitted in final form later. Based on the information 

provided by the soil borings, silt and clay (loess) is present from ground surface to a depth of 

between 39 and 45 feet. Groundwater was first encountered in the loess at approximately 9 to 

10 feet bls in all borings but was found to equilibrate within 3 or 4 feet of the surface in the 

completed wells, indicating confined groundwater conditions. A Shelby tube was collected from 

boring 60S0003 at the 20- to 22-foot depth interval. Geotechnical analysis of the sample 

indicated a vertical hydraulic conductivity of 1.7 x 10-7  cm/sec for the loess at this location. 

Grain-size analysis indicated a silty clay classification. 

The top of the fluvial deposits contained silty sand and sand with alternating layers of sandy 

gravel and clay lenses. Gravel content typically increased with depth, as well as the sand 

grain-size distribution, which generally was fine in the upper part and coarse in the lower part. 

The base of the fluvial deposits/top of the Cockfield Formation was found to range between 

75 and 96 feet bls. The top of the Cockfield was characterized by a grayish brown to pale 

brown clayey silt with a fine micaceous sand. 

A specific capacity of 0.91 gallons per minute per foot of drawdown was calculated during a 

pump test of well 60MWO4LF (approximately 800 feet southeast of SWMU 27), screened in the 

lower fluvial deposits. Using this specific capacity and an aquifer thickness of 55 feet at this 

location, a hydraulic conductivity of approximately 15 feet per day (ft/day) was determined. 

Horizontal groundwater velocities in the lower fluvial deposits have been estimated from 

SWMU 60's specific capacity data to range from 0.085 to 0.16 ft/day while the horizontal 

groundwater velocity in the loess at the Aviation Fire Fighting Training Facility (SWMU 5) 

approximately 3,000 feet southeast of SWMU 27, was estimated to be approximately 

0.0014 ft/day (or 0.5 feet per year) (E/A&H, 1992). 
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Groundwater elevations were measured in SWMU 60 monitoring wells on March 31 and 

September 6, 1995. On these dates, the groundwater flow direction in the loess was 

south-southeast with a horizontal gradient ranging from 0.013 to 0.034 feet/foot. Groundwater 

in the lower part of the fluvial deposits flowed northwest with a relatively flat gradient ranging 

between 0.0016 to 0.003 feet/foot. Relative groundwater elevations between wells screened in 

the loess and fluvial deposits indicated a downward gradient from the loess to the fluvial 

deposits. 

SWMU 27 CSI 

During the Geoprobe investigation, E/A&H collected soil samples continuously to 14 feet bls 

at Location 1 for visual observation and lithologic description. The field geologist described the 

lithology encountered during the Geoprobe investigation as brown silty clay and clay (loess). 

The water-bearing zone in the loess (11 to 13 feet bls) was visually classified as a silty clay. 

Groundwater was encountered at 44 feet in the upper part of the fluvial deposits. 
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6.0 	NATURE AND EXTENT OF CONTAMINATION 

This section provides the analytical results for surface soil (0 to 1 foot bls), subsurface soil 

( > 1 foot bls), and groundwater samples collected during the CSI. As outlined in Section 4, 

E/A&H collected surface and subsurface soil samples from three intervals at each of the nine 

sampling locations shown on Figure 4-1. Each of the samples were analyzed for VOCs and 

Appendix IX metals. Additional surface soil collected at three of the nine sampling locations 

was analyzed for SVOCs and pesticides/PCBs. Six groundwater samples were collected from 

the upper part of the fluvial deposits. Hydrologic's onsite laboratory analyzed the soil and 

groundwater samples for VOCs, and NET analyzed the soil samples for SVOCs, 

pesticides/PCBs, and Appendix IX Metals. 

Detected concentrations of organic compounds and metals have been compared with 

media-specific guidance concentrations from the USEPA Region III RBC Table (July to 

December 1995) to evaluate the risk associated with exposure to soil and groundwater 

contaminants and to evaluate the transfer potential of contaminants from soil to groundwater. 

In addition, metals concentrations for the soil samples are compared with established reference 

concentrations (RCs) derived from background samples at NSA Memphis to determine if they 

represent naturally occurring concentrations. Background RC calculations were provided in the 

Technical Memorandum — Assemblies A through D Background Reference Concentrations, 

E/A&H, September 18, 1996). Detected concentrations of VOCs in groundwater are compared 

with RBCs for tap water (USEPA Region III RBC Table, July to December 1995) and maximum 

contaminant levels (MCLs) for drinking water (USEPA Drinking Water Regulations and Health 

Advisories, May 1995). 

Specifically, surface soil sample results are compared with RCs, residential and industrial RBCs, 

and soil screening values (SSLs); whereas subsurface soil sample results are compared with RCs 

and SSLs only. Groundwater samples are compared with RBCs for tap water and MCLs for 

drinking water. 
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Section 6.1 briefly discusses the criteria used to determine the RCs (two times the mean 

background concentration) for metals. Section 6.2 summarizes the detected contaminants in 

surface and subsurface soil. Contaminants identified in surface soil are further evaluated in the 

Preliminary Risk Evaluation (Section 7). Section 6.3 summarizes the detected contaminants in 

groundwater. Soil and groundwater contaminants detected at SWMU 27 are summarized in 

Section 6.4. 

	

6.1 	Background Reference Concentrations 

Background locations were established at five areas at NSA Memphis (shown on Figure 6-1) to 

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

12 samples collected from five boring locations. The background RC for each metal was 

calculated by doubling the mean concentration detected. Two RCs were established for soil —

one for surface soil (0 to 1 foot bls) and one for subsurface soil ( > 1 foot bls). Tables 6-1 

and 6-2 show the RCs for metals detected in surface and subsurface soil, respectively. 

	

6.2 	Soil Sample Analytical Results 

The following sections summarize the results of soil samples collected during the CSI. 

Appendix A contains the analytical data. 

6.2.1 Surface Soil Samples 

E/A&H collected nine surface soil samples from the 0 to 1 foot bls. Each sample was analyzed 

for VOCs and Appendix IX metals. Three of the samples were also analyzed for 

pesticides/PCBs and SVOCs. Figure 4-1 shows the sampling locations, and Table 6-1 

summarizes the detected contaminant concentrations. 
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Table 6-1 
Detected Concentrations of VOCs, Pesticides, SVOCs, and Metals in Surface Soil 

SWMU 27 - Northside Sewage Treatment Plant 
(data in milligrams per kilogram) 

1 (0 - 1') 	2 (0 - 1) 	3 (0 - 1) 	4 (0 - 1') 	5 (0 - 1') 	RC' 	 RBC' 	RBC' 

Analyte 
	

027S000101 027S000201 027S000301 0275000401 027S000501 	0 - 1' 	SSL, 	Residential 	Industrial 

Organic Compounds 

Isopropy'benzene/ 	 • ND••• 	ND 	0.0058 • 	• : ND 	ND 
Bromobenzened 

Aldrin 	 ND 	0.0097 is 	N/A, 	N/A 	ND 	 0.005 	0.038 	0.34 

Heptachlor epoxide 	 0.00321 	0.019 .: 	N/A 	N/A 	0.006 J:• 	 • 0.03 	0.07 	0.63 

DieIdris 	 0.2 Di 	1.2 D 	N/A 	N/A 	0.71 D 	 0.001 	0.04 	0.36 

Endrin 	 ND 	0.00811 	N/A 	N/A 	0.0045 	 0.4 	23 	 610 

4,4'-DDD 	 ND 	ND 	N/A 	N/A 	0.0026 	 0.7 	2.7 	 24 

4,4'-DDT 	 0.0071 .1 	0.019 J 	N/A 	N/A 	0.014 .1 • 	 1.9 	 17 

alpha-Chlordane 	 0.019 	0.12 D 	N/A 	N/A 	ND 	 0.49 	4.4 

gamma-Chlordane 	 ' ..0.0081 	ND 	N/A 	N/A 	ND 	 0.49 	4.4 

Technical chlordane 	 0.11 	0.67 	N/A 	N/A 	ND 	 0.49 	4.4 

Naphthalene 	 •• ND •• 	.0.25.1 • 	N/A 	N/A 	•ND• 	 3;100 	82,000 

2-Methylnaphthalene 	 ND 	0.063 J 	N/A 	N/A 	ND 	 301 	3,100 	82,0001 

Acenaphthylene 	 ND 	0.043 J 	•NtA 	N/A 	0.045 J 	 200k 	4,700, 	120,000,  

Acenaphthene 	 ND 	0.3 J 	N/A 	N/A 	ND 	 200 	4,700 	120,000 

Dlbenzofaran 	 ND. 	0,241 	N/A ... 	N/A 	ND 	 • 120 	•• 310 	8.200 

Fluorene 	 ND 	0.381 	N/A 	N/A 	ND 	 160 	3100 	82000 

Phenanthrene 	 ND 	 3 • 	N/A 	N/A 	0.36 3:. 	 1,400' 	2,3001 	61,000' 

Anthracene 	 ND 	0.64 	N/A 	N/A 	0.094 .1 	 4,300 	23,000 	610,000 

Carbazole 	 • ND 	 0.6 	• N/A 	N/A 	0.04 J 	 0.5 	32 	• 290 

Fluoranthene 	 0.079 1 	2.9 	N/A 	N/A 	0.63 	 980 	3,100 	82,000 

Pyrene 	 0.079 .1 	2.4 	N/A 	N/A:. 	0.56 	 1,400 	2,300 	61,000 

Benzo(a)anthracene 	 0.041 J 	1.4 	N/A 	N/A 	0.32 J 	 0.7 	0.88 	 7.8 

Chrysene 	 0.051 	:. 1:3 	', NIA 	N/A 	0.311:. 	 88 	 780 

Benzo(b)fluoranthene 	 0.05 J 	1.2 	N/A 	N/A 	0.33 J 	 0.88 	 7.8 

Benzo(k)fluoranthene 	0.05.1. 	. 0.89' 	N/A::: 	N/A 	.: 0:28 J 	 . 8.8 	 78 

Benzo(a)pyrene 	 0.051 .1 	1.1 	N/A 	N/A 	0.29 J 	 4 	0.088 	0.78 

hideno(1,2,3-cd)PYrene 	ND 	0.52 	N/A 	N/A • 	0.14 J• 	 35 	0.88 	 7.8 

Dibenz(a,h)anthracene 	 ND 	0.23 J 	N/A 	N/A 	0.043 1 	 11 	0.088 	0.78 

Benzo(g,h,Dperylene 	 0.041 1 	0.53 	: N/A 	 N/A 	0.16 1 	 . 1,4001. 	2,300' 	61,000' 

Metals 

Antimony 	 19,1 J 	18.5.3 	ND 	• : ND 	. ND 	ND• 	 31 	 820 

Arsenic 	 33 J 	15.9 J 	4.9 	ND 	 9.4 	13.2 	15 	0.43 	 3.8 

Barium 	 '153 .1 	:1094 	• 111 	 225 	202 . . 	191 	32 	,5,500 	140,000 

Beryllium 	 1.2 J 	0.97 J 	0.83 J 	0.68 J 	0.45 J 	0.96 	180 	0.15 	 1.3 

Cadmium 	 1.3 J 	ND 	. 0.97 I • 	.1.6 	0.82 J 	ND . 	6 	39 	1,000 

Chromium 	 9.1 	5.5 .1 	8.6 	 17 	11.2 	26.4 	19 	390 	10,000 

Cobalt 	 ND 	• ND 	3.2 J • 	5.8 1 	81 . 	20.6 	 . 4,700 	120,000 

Copper 	 13.5 1 	14.3 1 	17.6 	38.4 	23.5 	27 	- 	3,100 	82,000 

Lead 	 40.4 • 	22,9 . 	• 40.9 	60.5 • 	43.7' 	28.7 	None* 	• None' 	None" 

Mercury 	 1.6 	 0.3 	 1.2 	 1.7 	0.75 	2.3 	3 	23 	 610 

Nickel 	 ND 	ND 	9.1 J 	11 J 	18.7 	ND 	21 	1,600 	41,000 

Selenium 	 0.48 J 	ND 	ND 	ND 	ND 	ND 	3 	390 	10,000 

Silver 	 6.6 J 	ND 	ND 	• 8.4 .1 	2.3 J. 	N13 	- 	390 	10,000 

Vanadium 	 9.7 1 	12.7 1 	11.1 J 	17.7 	15.4 	49.6 	- 	550 	14,000 

Zinc 	 178 	69.7 	155 	239 	138 	88.3 	42,000 	23,000 	610,000 

Tin 	 12.1 J 	5.5 J 	ND 	22.1 J 	ND 	ND 	- 	47,000 	1,000,000 
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Table 6-1 

Detected Concentrations of VOCs, Pesticides, SVOCs, and Metals in Surface Soil 
SWMU 27 - Northside Sewage Treatment Plant 

(data in milligrams per kilogram) 

6 (0 - 1') 	7 (0 - 1') 	8 (0 - 1') 	9 (0 - 1') 	 RC• 	 RBC, 	RBC< 
Analyte 
	

027S000601 027S000701 027S000801 027S000901 	 0 - 	SSLb 	Residential 	Industrial 

Organic Compounds 

bopropylbenzend 
	

ND. 	ND 	 ND 	ND 
Bromobenzene,  

Metals 

ARUM ny 

Arsenic 

Barium 

Beryllium 

7.7 
120 

0.65 J 

4 
148 

ND 

10.6 
110 

0.41 J 

11.2 
52. 7 

0.33 J 

13.2 
.191 

0.96 

15 
32 

180 

0.43 
5,500 

0.15 

/52. 

3.8 
140,000 

1.3 

Cadmium ND 0.97 ND 1.1 J. ND 6 39 1,000 

Chromium 16.4 6.7 12.8 9.7 26.4 19 390 10,000 

Cobalt 6.61 ND 7.9 1 5.4 I 20.6 4,700 120,000 

Copper 11 38.3 8.8 11.3 27 3,100 82,000 

Lead 30.6 277 24.7 10.2 28.7 None None. None. 

Mercury 0.25 3.1 0.13 ND 2.3 3 23 610 

Nickel 14.9 ND 14.8 10.2 ND 21 1.600 41,000 

Selenium ND ND ND 0.5 J ND 3 390 10,000 

Silver ND 15.8 3 ND ND ND 390 10,000 

Vanadium 19.1 2.8 1 18.3 26.1 49.6 - 550 14,000 

Zinc 86.8 163 49.1 31.6 88.3 42,000 23,000 610,000 

1ln ND ND ND ND ND - 47,000 1,000,000 

Notes: 
RC 	= 	Reference concentration (2 x the mean background concentration). Background concentrations were established for the 0 to 1-foot and the greater than 

1-foot intervals below land surface using analytical data from 12 soil samples collected from five background soil boring locations at various locations on 
the Northside and Southside of NSA Memphis (Technical Memorandum - Assemblies A through D Background Reference Concentrations, E/A&H, 
September 18, 1996). 
Soil Screening Level; RBC = Risk-Based Concentration. Values obtained from the USEPA Region III RBC Table, July to December 1995. 
Risk-Based Concentration; obtained from the USEPA Region III Risk-Based Concentration Table, July to December 1995. 
The onsite laboratory instrumentation could not distinguish between these two VOCs due to similar retention times for these compounds. 
denotes analyte was not detected. 
No guidance concentration exists for this analyte. 
denotes concentration is estimated. 
denotes sample was not analyzed for this parameter. 
indicates sample was diluted prior to analysis. 
No RBCs exist for 2-methylnaphthalene; the RBCs for naphthalene were used as surrogates. 
No RBCs exist for acenaphthylene; the RBCs for acenaphthene were used as surrogates. 
No RBCs exist for phenanthrene and benzo(g,h,i)perylene; the RBCs for pyrene were used as surrogates. 
Although no there is no published SSL or RBC for lead, USEPA has published a recommended soil screening concentration of 400 milligrams per kilogram 
(mg/kg) for residential land use and 1,000 mg/kg for industrial land use (Office of Solid Waste and Emergency Response Directive 9355.4-12). 

Bold indicates analyte exceeds the RC. 
Italics indicates analyte exceeds the soil screening level. 
Bold and Italics indicates analyte exceeds both the RC and the SSL. 
LARGE PRINT indicates analyte exceeds the residential RBC. 

LARGE PRINT AND BOLD indicates analyte exceeds both the RC and the residential RBC. 

SSL = 
e 	RBC = 

ND = 

I = 

N/A = 

D = 
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Table 6-2 
Detected Concentrations of VOCs and Metals in Subsurface Soil 

SWMU 27 - Northside Sewage Treatment Plant 
(data in milligrams per kilogram) 

1 (4 - 5') 1 (12 - 14') 2 (5 - 6') 2 (11 - 12') 3 (5 - 6') 3 (11 - 12') 4 (5 - 6') 4 (11 - 12') 5 (5 - 6') RC• 
Analyte 027S000105 0275000114 027S000206 027S000212 027S000306 027S000312 027S000406 027S000412 0275000506 > 1' SSLb 

Organic Compounds 
Isopropylbenzene/ NDd ND ND ND ND ND ND ND 
Rromobenzenec 

Metals 
Antimony 20.4 Jr ND 18 J ND ND ND ND ND ND ND 
Arsenic 11.9 J 6.4 J 13.2 J 5.3 J 6.3 10.6 10.3 10 5.6 20.4 15 

Barium 160 1 72.91 191 J 73.8 J 197 131 163 100 121 289 32 

Beryllium 0.42 J 0.34 J 0.54 J 0.33 J 0.61 J 0.46 J 0.46 1 0.41 J 0.34 1 1.02 180 

Cadmium 2.6 J 2.2 .1 2.4 J 1.3 1 ND ND ND ND ND 6.8 6 

Chromium 9.4 J 6.4 J 10.3 J 7.4 J 14.3 13.8 11.6 10.8 1 9.9 28.6 19 

Cobalt 8.1 1 7.41 11.91 8 J 11.7 1 7.2 1 101 8.7 1 6.1 J 15.3 

Copper 17.5 J 12.7 J 18 J 16.1 1 10 12.4 11.7 12.9 7.1 33.9 

Lead 12.6 8.5 14.5 10.7 7.7 11.9 11.6 11.7 7 25.1 Norio 

Mercury ND ND ND ND ND ND ND ND ND 0.38 3 
Nickel 20.8 J 15.1 1 26,3 J 16.5 J 22.7 24 28.1 20.1 14.9 59.8 21 
Selenium ND ND ND ND ND ND ND ND ND ND 
Silver ND ND ND ND ND ND ND ND ND ND 

Vanadium 19.9 J 14.6 1 22.5 J 15.6 J 20.8 24.6 18.8 17.3 14.4 46.3 

Zinc 54.2 39.9 60.8 51.1 47.1 57 54.5 53.1 39.5 111.8 42000 

Tin ND 5.5 J 4.4 J ND ND ND ND ND ND ND 
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Table 6-2 
Detected Concentrations of VOCs and Metals in Subsurface Soil 

SWMU 27 - Northside Sewage Treatment Plant 
(data in milligrams per kilogram) 

5 (11 - 12') 6 (5 - 6') 6 (11 -12') 7 (5 - 6') 7 (11 - 12') 8 (5 - 6') 8 (11 - 12') 9 (5 - 6') 9 (11 - 12') RC• 
Analyte 027S000512 027S000606 027S000612 0275000706 0275000712 0275000806 027S000812 0275000906 0275000912 > 1' SSLb 

Organic Compounds 

Lsopropylbenzene/ ND 0.0411 ND ND ND ND ND 
Bromobenzene 

Metals 

Antimony ND ND ND ND ND ND ND ND ND ND 
Arsenic 5.1 8.9 5.1 7 8.7 14.2 9.2 13.7 7.9 20.4 15 

Barium 115 294 110 167 151 138 77.8 134 60.1 289 32 
Beryllium 0.4 J 0.59 J 0.39 J 0.46 J 0.38 J 0.44 J 0.3 J 0.47 J 0.28 J 1.02 180 
Cadmium ND ND ND ND ND ND 0.99 1 1.9 1 ND 6.8 6 
Chromium 15 16.7 13.4 15 13.5 10.2 6.7 J 10 4.9 J 28.6 19 
Cobalt 5.1 J 8.7 J 4,2 J 7 .1 7.6 I 9.3 J 6.5 J 7.1 J 5.7 J 15.3 
Copper 7.9 13.1 8.6 7.7 7.4 11.8 12.9 18.1 13.2 33.9 

Lead 7.8 9.4 6.1 7.8 10.6 14.5 9.4 13 9 25.1 None' 
Mercury ND ND ND ND 0.11 ND ND ND ND 0.38 3 
Nickel 14.9 33.1 14.4 19.6 19.4 21.8 23.2 26.6 17.5 59.8 21 
Selenium ND ND ND ND ND ND 0.53 J ND 0.53 J ND 3 
Silver ND ND ND ND ND NI) ND ND 0.97 J ND 
Vanaditun 17.5 30 12.9 23.5 19.8 17.2 12.5 J 18.9 13.1 46.3 
Zinc 45.9 73.4 55.5 45.4 58.5 89.2 1 40 59 38 111.8 42000 
Tin ND ND ND ND ND ND ND ND ND ND 

Notes: 
■ RC 	= 	Reference concentration (2 x the mean background concentration). Background concentrations were established for the 0 to 1-foot interval and the greater than 1-foot intervals below land 

surface using analytical data from 12 soil samples collected from five background soil boring locations at various locations on the Northside and Southside of NSA Memphis (Technical 
Memorandum - Assemblies A through D Background Reference Concentrations, E/A&H, September 18, 1996). 

	

b  SSL 	= 	Soil Screening Level; obtained from the USEPA Region III RBC Table, July to December, 1995. 
• The onsite laboratory instrumentation could not distinguish between these two VOCs due to similar retention times for these compounds. 

d ND 	= 	denotes analyte was not detected. 
• - 	= 	No guidance concentration exists for this analyte. 

• denotes concentration is estimated. 
Although no there is no published SSL for lead, USEPA has published a recommended soil screening concentration of 400 milligrams per kilogram (mg/kg) for residential land use and 
1,000 mg/kg for industrial land use (Office of Solid Waste and Emergency Response Directive 9355.4-12). 

Bold indicates analyte exceeds the RC. 
Italics indicates analyte exceeds the SSL. 
Bold and Italics indicates analyte exceeds both the RC and the SSL. 
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VOCs 

The only VOCs detected in surface soil were isopropylbenzene/bromobenzene at Location 3 

(0.0058 milligrams per kilogram [mg/kg]). These two compounds could not be distinguished 

by the onsite laboratory instrumentation due to similar retention times. No RC, SSL, or RBC 

exists for either of these compounds. Figure 6-2 provides a plot of total VOC concentrations 

in surface soil, and Table 6-1 summarizes the detected concentrations. 

Pesticides/PCBs 

Eight pesticides were detected in the three surface soil samples. Dieldrin was detected in all 

three surface soil samples at concentrations ranging from 0.2 mg/kg to 1.2 mg/kg, which 

exceeds the industrial RBC and the SSL. The June 2, 1995, Technical Memorandum Discussion 

of Dieldrin Risk Management Issues (E/A&H, 1995) provides the results of a background study 

for dieldrin concentrations at NSA Memphis. A copy of this technical memorandum is provided 

in Attachment 3. As outlined in the technical memorandum, dieldrin is ubiquitous to 

NSA Memphis due to its basewide aerial application during the 1950s and 1960s to control the 

spread of white-fringed beetles. The average background concentration of dieldrin in soil was 

0.131 mg/kg, with a maximum detected concentration of 0.311 mg/kg. Risk estimates based 

on the background soil dieldrin concentrations at NSA Memphis did not exceed the 1E-4 

Incremental Lifetime Excess Cancer Risk (ILCR) threshold established by the USEPA. As 

stated in the memorandum, "This finding indicates that dieldrin levels found at each SWMU do 

not necessitate remedial action in the absence of other significant carcinogenic risk contributors." 

In addition, because of the chemical properties of dieldrin and the physical properties of soil, 

it is not expected to leach in appreciable quantities (if at all) into underlying groundwater. 

Although the maximum detected dieldrin concentration at SWMU 27 (1.2 mg/kg) exceeds the 

average background concentration of 0.131 mg/kg, the risk ratio outlined in the PRE in 

Section 7 (3E-5 for residential carcinogens and 3.3E-6 for industrial carcinogens) still does not 

exceed the 1E-4 ILCR standard. 
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Aldrin was detected above the SSL, but did not exceed residential or industrial RBCs. No other 

detected pesticide exceeded RBCs or SSLs. No PCBs were detected in the surface soil samples. 

Figure 6-3 provides a plot of total pesticides concentrations in surface soil and indicates whether 

industrial and residential RBCs for individual pesticides are exceeded at each location. Table 6-1 

lists each detected concentration. 

SVOCs 

Nineteen SVOCs were detected in the three surface soil samples. At Location 2, the 

benzo(a)pyrene concentration (1.1 mg/kg) exceeded the industrial RBC (0.78 mg/kg) but did not 

exceed the SSL (4 mg/kg). The benzo(a)pyrene concentration at Location 5 (0.29 mg/kg) 

exceeded the residential RBC (0.088 mg/kg) but not the SSL. The concentration of 

benzo(a)anthracene (1.4 mg/kg) exceeded both the residential RBC (0.88 mg/kg) and the SSL 

(0.7 mg/kg) at Location 2. Benzo(b)fluoranthene (1.2 mg/kg) and dibenz(a,h)anthracene 

(0.23 mg/kg) exceeded the residential RBCs (0.88 mg/kg and 0.088 mg/kg, respectively) but 

not the SSLs (4 mg/kg and 11 mg/kg, respectively) at Location 2. The chrysene concentration 

at Location 2 (1.3 mg/kg) exceeded the SSL (1 mg/kg) but not the residential RBC (88 mg/kg). 

Figure 6-4 provides a plot of total SVOC concentrations in surface soil and indicates whether 

residential and industrial RBCs for individual SVOCs are exceeded at each location. Table 6-1 

lists each detected concentration. 

Metals 

Sixteen metals were detected in the surface soil samples, most of which exceeded their 

background reference concentration (RC, or two times the mean background concentration) at 

NSA Memphis. Arsenic, detected at each sampling location, exceeded the RC (13.2 mg/kg), 

industrial RBC (3.8 mg/kg), and the SSL (13.2 mg/kg) at Locations 1 (33 mg/kg detected) and 

2 (15.9 mg/kg). The arsenic concentration also exceeded the industrial RBC but not the RC or 

SSL at Locations 3, 5, 6, 7, 8, and 9. Beryllium was identified at concentrations above the 

residential RBC in most samples; however, the background RC of beryllium exceeds the 

residential RBC. No other metal exceeded its residential RBC. 
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The SSL for barium was exceeded in every sample; however, the background RC for barium 

was only exceeded at two sampling locations. The SSL and RC for mercury were exceeded at 

one location. Figure 6-5 provides a plot of metals concentrations in surface soil samples 

compared with their RCs and RBCs, and Table 6-1 summarizes the detected metals 

concentrations in surface soil. 

6.2.2 Subsurface Soil Samples 

E/A&H collected 18 subsurface soil samples from two intervals at each of the nine sampling 

locations. The samples were analyzed for VOCs and Appendix IX metals. Figure 4-1 shows 

the sampling locations, and Table 6-2 summarizes the detected contaminant concentrations. 

VOCs 

The only VOCs detected in subsurface soil samples were isopropylbenzene/bromobenzene at 

Location 6 (0.0411 mg/kg, 5- to 6-foot interval). These VOCs were detected by the onsite 

laboratory only. The laboratory instrumentation could not distinguish between the two VOCs 

because of similar retention times for these compounds. No RBC exists for either 

isopropylbenzene or bromobenzene. 

Metals 

Sixteen metals were detected in the subsurface soil samples. Barium exceeded its SSL 

(32 mg/kg) and its RC (289 mg/kg) at Location 6 (294 mg/kg) only. No other subsurface soil 

sample exceeded both the RC and SSL. Antimony was detected at Location 1 (20.4 mg/kg; 

4 to 5 feet bls) and Location 2 (18 mg/kg; 5 to 6 feet bls) at concentrations exceeding the RC 

(not detected). No SSL exists for antimony. Tin was detected at Location 1 (5.5 mg/kg; 

12 to 14 feet bls) and Location 2 (4.4 mg/kg; 5 to 6 feet bls) at concentrations exceeding the RC 

(not detected). No SSL exists for tin. 
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6.3 	Groundwater Results 

No VOCs were identified in groundwater by the onsite laboratory. The only VOCs identified 

in groundwater by the offsite laboratory were in duplicate samples submitted for confirmation 

analysis. At Location 5, 7 micrograms per liter (µg/L) acetone and 1 µg/L toluene were 

identified in groundwater from the upper fluvial deposits. At Location 9, 18 µg/L acetone and 

2 µg/L carbon disulfide were detected. Acetone is a common laboratory artifact. No RBCs 

for tap water or MCLs for drinking water were exceeded by VOCs detected in groundwater. 

Figure 6-6 provides a plot of VOCs in groundwater compared with their RBCs and MCLs, and 

Table 6-3 summarizes the detected VOCs in groundwater. 

	

6.4 	Summary of Nature and Extent 

Analytical results indicate minimal contamination, if any, by VOCs in soil and groundwater. 

No VOC concentration in surface soil exceeded its RBC or SSL. No VOC concentration in 

subsurface soil exceeded its RBC or SSL. No VOC concentration in groundwater exceeded 

either the RBC for tap water or the MCL for drinking water. 

Eight pesticides were detected in the three surface soil samples. The dieldrin concentration in 

two surface soil samples exceeded the industrial RBC and the SSL and exceeded the residential 

RBC and the SSL in the third sample. However, dieldrin is ubiquitous to NSA Memphis due 

to its basewide aerial application during the 1950s and 1960s. Aldrin was detected above the 

SSL in one surface soil sample, but it did not exceed its residential RBC. 

Nineteen SVOCs were detected in the three surface soil samples. Benzo(a)pyrene exceeded its 

industrial RBC at one location and its residential RBC at a second location. Benzo(a)anthracene 

exceeded both the residential RBC and the SSL at one location. Benzo(b)fluoranthene and 

dibenz(a,h)anthracene exceeded the residential RBC at one location. Chrysene exceeded its SSL 

at one location. 
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Analyte 

Table 6-3 
Detected Concentrations of VOCs in Groundwater 
SWMU 27 — Nortbside Sewage Treatment Plant 

(data in micrograms per liter) 
Sample Location/BD 

5 (44' to 45') 	9 (43' to 44') 	RBC■ 	 MCLb 
02711000545 	02711000944 	Tap Water 	Drinking Water 

Acetone 	 7 Jc 
	

18 
	

3,700 

Carbon Disulfide 	 NDe 
	

2J 
	

1,000 

Toluene 	 1 J 
	

750 

Notes: 
a RBC = Risk-Based Concentration; obtained from the USEPA Region III Risk-Based Concentrations Table, 

July to December 1995. 
b MCL = Maximum Contaminant Level for Drinking Water; obtained from the USEPA Drinking Water 

Regulations and Health Advisories, May 1995. 
• Estimated concentration 

d ▪ 	No guidance concentration exists for this analyte. 
• ND 	= Analyte was not detected. 

Sixteen metals were detected in the surface soil samples, most of which exceeded their 

background RC. Arsenic exceeded the RC, the SSL, and the industrial RBC at two locations. 

Beryllium was identified at concentrations above the residential RBC in most samples; however, 

the background RC of beryllium exceeds the residential RBC. No other metal exceeded its 

residential RBC. The background RC and the SSL were exceeded at two sampling locations for 

barium and at one location for mercury. 

Sixteen metals were detected in the subsurface soil samples. Barium exceeded the SSL and the 

RC in one sample. Antimony and tin, which do not have SSLs, exceeded their RCs in two 

subsurface soil samples each. 

Contaminant Transfer from Soil to Groundwater 

Tables 6-1 and 6-2 provide SSL values for transfer from surface and subsurface soil to 

groundwater. Figure 6-7 illustrates that both RCs and SSLs were exceeded by one or more 

contaminants at sample locations 1, 2, 4, 5, 6, and 7. 
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7.0 	PRELIMINARY RISK EVALUATION 

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

Finding of Suitability to Lease (USEPA Region IV Memorandum, November 1994), a PRE was 

conducted for SWMU 27 to finalize the RCRA closure of the SWMU. 

Nine surface soil samples were collected; two sampling locations were in each of the four cells 

comprising the sludge drying beds and one location north of the sludge drying beds in a 

presumed upgradient location. Each of the samples were analyzed for VOCs (USEPA 

Method 8021 by the onsite laboratory) and Appendix IX metals (USEPA Method 6010/7000 

series). Additional surface soil collected at three of the nine sampling locations was analyzed 

for SVOCs (USEPA Method 8270) and pesticides/PCBs (USEPA Method 8080). 

A PRE is conducted by constructing a table for carcinogenic and systemic (noncarcinogenic) 

compounds. The maximum concentration for each detected chemical and its corresponding 

RBC concentration is entered into the table to calculate cumulative human health risk. Soil data 

used in the calculations are exclusively from samples collected across the surface soil interval 

(0 to 1 foot bls). 

Proportionate risk is calculated for each detected site chemical by comparing its maximum 

reported concentration with the corresponding RBC value. Risk and hazard for residential and 

commercial scenarios were calculated separately. RBC values were calculated by USEPA based 

on a risk threshold of 10-6  for carcinogens or a hazard quotient threshold of 1.0 for 

noncarcinogens. Therefore, a risk ratio is calculated for each contaminant by one of the 

following two equations: 
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Carcinogenic Risk Ratio: 	RR 	= 	media concentration x TR 
screening value 

Noncarcinogenic Risk Ratio: 	RR 	= 	media concentration x THQ 
screening value 

the risk ratio 
the maximum concentration of a site chemical 

the RBC value for that particular chemical 

target risk used by USEPA to calculate RBCs for 

carcinogens (10-6) 
target hazard quotient used by USEPA to calculate RBCs 

for noncarcinogens (1.0) 

Tables 7-1 and 7-2 summarize PRE results for SWMU 27 for carcinogens and noncarcinogens, 

respectively. The risk ratios for each chemical are summed separately for both residential and 

commercial scenarios to determine the overall site risk. Cumulative risk (for carcinogens) and 

cumulative hazard index (HI) (for noncarcinogens) are calculated separately, and the cumulative 

risk and HI are each compared to the corresponding cumulative threshold in accordance with the 

USEPA Region IV Memorandum, November 1994. 

If the carcinogenic ILCR is greater than 10-4  (the cumulative risk threshold) or the 

noncarcinogenic HI is greater than 1 (the cumulative HI threshold), the site may require 

additional investigation for the corresponding land use scenario (USEPA Region IV 

Memorandum, November 1994). If neither threshold is exceeded, the property is considered 

suitable to lease for the specified land use scenario. 
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Table 7-1 
Preliminary Risk Evaluation for SWMU 27 
Residential and Commercial Carcinogens 
NSA Memphis RF1 

Parameter 

Reference 
Concentration 

(mg/kg) 
Maximum 

(MAO 

Residential RBC 	 Commercial RBC 
Carcinogen 	Risk 	Carcinogen 	Risk 

9111/k11 	Ratio 	(MOM 	Ratio 

Acenaphthene 0.3 
Aeanaphthylene 0.045 
Aldrin 0.0097 
Anthracene 0.094 
Antimony ND 19.1 
Arsenic 13.1 33 0.43 	7.7E-05 	 3.8 	8.7E-06 
Barium 19.1 225 
Benzo(slanthraorne 0.32 0.88 	3.6E-07 	 7.8 	4.1E-08 
_Benvaalpyrene 0.29 0.088 	3.3E-06 	 0.78 	3.7E-07 
Benzothisirthracene 0.33 0.88 	3.8E-07 	 7.8 	4.2E-08 
Bennag,h,i1perylene 0.16 
Benzollilfluoranthene 0.28 8.8 	3.2E-08 	 78 	3.6E-09 
Beryllium 0.96 1.2 0.15 	8.0E-06 	 1.3 	9.2E-07 
Cadmium ND 1.6 
Carbszole 0.04 32 	1.3E-09 	 290 	1.4E-10 
Chromium 26.4 17 
Chrysene 0.31 88 	3.5E-09 	 780 	4.0E-10 
Cobalt 15 8 
Copper 23.6 38.4 
4,4'-DDD 0.0026 2.7 	9.6E-10 	 24 	1.1E-10 
4,4'-DDT 0.019 1.9 	1.0E-08 	 17 	1.1E-09 
Dibenma,h1anthranene 0.23 0.088 	2.6E-06 	 0.78 	2.9E-07 
Dibenzofuran 0.24 
Dieldrin 1.2 0.04 	3.0E-05 	 0.36 	3.3E46 
Endrin 0.0081 
Fluorantbene 0.63 
Fluorene 0.24 
Hever-11M epoxide 0.019 0.07 	2.7E47 	 0.63 	3.0E-08 
Indentd1,2,3-odlpyrene 0.14 0.88 	1.6E-07 	 7.8 	1.8E-08 
Lead 28.7 277 40 	 1000 
2-Methylnaplithalene 0.063 
Mercury 1.1 3.1 
Naphthalene 0.25 
Nickel 1.1 18.7 
Pbenanthrene 0.36 
Pryor 0.56 
Selenium ND 0.5 
Silver ND 15.8 
Technical chlordane 0.67 4.4 	1.5E-07 	 0.49 	1.4E-06 
Tin 22.1 
Vanadium 49.6 26.1 
Zinc 88.3 239 

ILCR SUM 	1E-04 	 SUM 	2E-05 

NOTES: 

ILCR Incremental excess lifetime cancer risk 
HI Hazard index.  

Blank spaces Indicates not applicable 
ND Not detected 

All concentrations. are in pans per million (mg/kg). 
- The leariellell concentration reported for each contaminant was 

sued so develop the table above. 
Soil sample data were front the surface (0-1') interval only. 

- Screening values (RBCs) are from the July to December 1995 
Risk-Based Concentration (RBC) Table (October 20, 1995 USEPA 
Region III RBC memo). 

The matimum lead (Pb) concentration reported at SWMU 27 was 
277 mg/kg. This is less than the 400 mg/kg residential soil 
screening keel for total lead (USEPA OSWER Directive 9355.4-12). 

The RBC for naphthalene was sued as a surrogate for acenaphdralene, 
which does not have an RBC. 

The RBC for pyrene was used as a surrogate for phenamhrene and 
bertzo(g,h,i)perylene, which do not have RBCs. 

The technical chlordane concentration was used rather than the 
individual isomer concentrations to provide a conservative estimate. 

Metal was excluded from the risk ratio because the TOXIMUIN 

reported concentration is less than the corresponding reference 
concentration. 



Table 7-2 

Preliminary Risk Evaluation for SWMU 27 

Residential and Commercial Noncarcinogens 
NSA Memphis RFI 

Parameter 

Reference 
Concentration 

Ong/kg) 

Maximum 

(me/kg) 

Residential RBC 
Noncaranosen 

IlnOW 

Hazard 
Ratio 

Commercial RBC 
Noacarcinogen 

(mg/kg) 

Hazard 
Ratio 

Amnaphthene 0.3 4703 6.38E-05 120300 2.50E-06 
Acensphthylene 0.045 3100 1.45E-05 82000 5.49E-07 
Aldrin 0.0097 0.038 0.2553 0.34 0.029 

Anthrecene 0.094 23000 4.09E-06 610033 1.54E-07 
Antimony ND 19.1 31 0.6161 820 0.023 
Arsenic 13.1 33 23 1.4348 610 0.054 

Barium 19.1 225 5500 0.0409 140000 0.0016 
Benzolalenthracene 0.32 
Benzolibpyrene 0.29 
Benzo0Oanthracene 0.33 
Benzogg,h,Operylene 0.16 2303 6.96E-05 61000 2.62E-06 
Benzo(k)fluoranthene 0.28 
Beryllium 0.96 1.2 
Cadmium ND 1.6 39 0.0410 1003 0.0016 
Carbenge 0.04 

• Chromium 26.4 17 390 10000 
Chrysene 0.31 

• Cobalt 15 8 4701) 120000 
Copper 23.6 38.4 3100 0.0124 82030 0.00047 
4,4'-DDD 0.0026 
4,4'-DDT 0.019 
Dibenzontbianthranene 0.23 
Dibenzofuran 0.24 310 0.0008 8200 2.93E-05 

Clieldrin 1.2 
Endrin 0.0081 23 0.00035 610 1.33E-05 
Fluoranthene 0.63 3100 0.01320 82000 7.68E-06 
Fluorene 0.24 3100 0.00008 82003 2.93E-06 
Heptachlor epoxide 0.019 
Indencill,2,3-edlpyrene 0.14 
Lead 28.7 277 
2-Methylnapluhalene 0.063 3100 2.03E-05 82000 7.68E-07 
Mercury 1.1 3.1 23 0.13 610 0.0051 
Naphthalene 0.25 3100 0.0001 112000 3.05E-06 
Nickel 1.1 18.7 1600 0.0117 41000 0.00046 
Phenanthrene 0.36 2300 0.00016 61000 5.90E-06 

PYrene 0.56 2300 0.00024 61000 9.18E-06 
Selenium ND 0.5 390 0.0013 10000 5.00E-05 
Silver ND 15.8 390 0.0405 MIX° 0.0016 
Technind chlordane 0.67 
Tin 22.1 47030 0.0005 1000000 0.0003 

• Vanadium 49.6 26.1 550 1403 
Zinc 88.3 239 23000 0.0104 610033 0.00039 

HI SUM 3 SUM 0.12 

NOTES: 

ILCR Incremental aces lifetime cancer risk 

	

III 	Hazard index 
Blank spaces Indicatu not applicable 

	

ND 	Na detected 

	

- 	AU concentrations are in pans per million (mg/kg). 

	

- 	The minimum concentration reported for each contaminant was 
used to develop the table above. 

	

- 	Soil sample data were from the surface (0-1) interval only. 

	

- 	Screening values (RBC1) are from the July to December 1995 

Risk-Based Concentration (RBC) Table (October 20. 1995 USEPA 
Region III MC memo). 

The minimum lead (Pb) concentration reported at SWMU 27 war 
277 mg/kg. This is less than the 400 mg/kg residential soil 
screening level for total lead (USEPA OSWER Directive 9355.4-12). 

The RBC for naphthalene was used as a surrogate for acenaphthalene. 
which does not have an MC. 

The RBC for pyrene was used as a surrogate for phenanthrene and 

benzo(g.h.i)petylene, which do not have RBC s. 
The technical chlordane concentration was used rather than the 

individual isomer concentrations to provide a conservative estimate. 
Metal was excluded from the risk ratio because the maximum 

reported concentration is less than the corresponding reference 
concentration. 
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This PRE does not evaluate the potential exposure that might be experienced by construction 

workers should site structures be excavated in the future. This would require an acute or 

subchronic assessment of subsurface soil data. For the site worker scenario, USEPA 

recommends an exposure duration of 25 years — a chronic exposure scenario. Exposure 

durations less than seven years, as would be assumed for a construction worker scenario, are 

considered acute or subchronic. Assuming a construction worker is exposed to subsurface soil 

for three years, cumulative risk and hazard estimates would be approximately one order of 

magnitude less than those presented in this PRE. 

USEPA used chronic-based toxicological information when calculating RBCs, or USEPA makes 

conservative adjustments to reflect chronic exposure. In addition to the effect the exposure 

duration differences would have on a construction worker's cumulative risk and hazard 

estimates, toxicological information used by USEPA to calculate RBCs would be adjusted to 

reflect acute or subchronic toxicological endpoints rather than the chronic endpoints typically 

used. Acute and subchronic thresholds are based on lower exposure durations than chronic 

thresholds, and higher concentrations are generally necessary to elicit observable toxic effects. 

Higher thresholds for toxic effects result in less conservative toxicological information, which 

would be used to adjust RBCs for either acute or subchronic exposure. Because a construction 

worker would be exposed under either acute or subchronic conditions, and RBCs based on 

chronic exposure are generally more conservative, the commercial site worker scenario presented 

in this PRE would be a more conservative scenario than that for a construction worker. 

The maximum concentrations reported in SWMU 27 soil were generally from 0 to 1 foot bls, 

and exposure to maximum reported soil concentrations would occur within that interval. 

Therefore, the cumulative risk and hazard estimates presented in this PRE are conservative for 

most reported chemicals relative to subsurface soil. 
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According to the Base Reuse and Development Plan (RKG Associates Inc., 1995), SWMU 27, 

the site of a former sewage treatment plant, will likely be developed as a commercial property. 

Surface soil samples were collected from the former sewage sludge drying beds, which would 

most likely be sinks for contaminants. Due to the nature of this proposed use, a commercial 

setting can be assumed to evaluate risk. With respect to the commercial scenario, the resulting 

ILCR and HI were below the established criteria of 10-4  and 1, respectively. The ILCR 

estimated for the residential scenario was approximately equal to the 10-4  ILCR threshold, and 

the HI of 3 for the residential scenario exceeded the established threshold of 1. 

Conclusions and Recommendations 

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

recommendations have been reached: 

• SWMU 27 will likely be developed for commercial land use. 

• Forty-three SVOCs, pesticides, and metals were detected in surface soil samples. 

• Maximum reported concentrations of arsenic, benzo(a)pyrene, beryllium, 

dibenzo(a,h)anthracene, and dieldrin exceeded residential soil RBCs, and concentrations 

reported for arsenic and dieldrin exceeded the corresponding commercial (industrial) 

RBCs. 

• Based on a PRE performed on data from samples collected from the 0 to 1-foot bls 

interval: 

— Carcinogens — The commercial ILCR did not exceed the 10-4  threshold, 

indicating suitability for lease with no further action for commercial land use. 
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Carcinogens — The residential ILCR was estimated to be approximately equal to 

the 10-4  threshold, and further discussion and/or investigation may be warranted 

to determine the suitability for lease for residential land use. 

- Noncarcinogens — The commercial HI did not exceed 1, indicating suitability 

for lease with no further action for commercial land use. 

- Noncarcinogens — The residential HI of 3 exceeded the cumulative threshold 

of 1, and further discussion and/or investigation may be warranted to determine 

the suitability for lease for a residential scenario. 
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8.0 	CONCLUSIONS AND RECOMMENDATIONS 

During the CSI at SWMU 27, surface and subsurface soil samples were collected from nine 

sampling locations in the former sludge drying beds. In addition, groundwater samples were 

collected from the upper fluvial deposits at six of the nine sampling locations. The soil and 

groundwater samples were analyzed for VOCs by Hydrologic's onsite laboratory. NET's 

Bedford, Massachusetts, laboratory analyzed nine soil samples for Appendix IX metals and three 

soil samples for SVOCs and pesticides/PCBs. A PRE was developed using the data from the 

surface soil samples. Based on the CSI and the PRE, the following conclusions and 

recommendations have been reached: 

• The only VOCs identified in surface and subsurface soil were isopropylbenzene and 

bromobenzene at Locations 3 and 6. No RBC exists for either of these compounds, 

which could not be distinguished by the onsite laboratory instrumentation due to similar 

retention times. 

• No VOCs were identified in groundwater by the onsite laboratory. Three groundwater 

samples split and submitted to the offsite laboratory for confirmation analysis contained 

low concentrations of acetone, toluene, and carbon disulfide in one or more samples. 

Acetone is a common laboratory artifact. No RBCs for tap water or MCLs levels for 

drinking water were exceeded by VOCs detected in groundwater. 

• Eight pesticides were detected in the three surface soil samples. The dieldrin 

concentration exceeded the industrial RBC and the SSL in two samples, and the 

residential RBC and the SSL in the third sample. However, dieldrin is ubiquitous to 

NSA Memphis due to its basewide aerial application during the 1950s and 1960s. Aldrin 

was detected above the SSL, but did not exceed its residential RBC. 
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• Nineteen SVOCs were detected in the three surface soil samples. Benzo(a)pyrene 

exceeded the industrial RBC at one location and the residential RBC at a second location. 

Benzo(a)anthracene exceeded both the residential RBC and the SSL at one location. 

Benzo(b)fluoranthene and dibenz(a,h)anthracene exceeded the residential RBC at one 

location, and chrysene exceeded the SSL at one location. 

• Sixteen metals were detected in the surface soil samples, most of which exceeded their 

background RC at NSA Memphis. Arsenic exceeded its RC, industrial RBC, and SSL 

at two locations. Beryllium was identified at concentrations above the residential RBC 

in most samples; however, the background RC of beryllium exceeds the residential RBC. 

No other metal exceeded its residential RBC. The SSL and the background RC were 

exceeded for barium at two sampling locations and for mercury at one location. 

• Sixteen metals were detected in the subsurface soil samples. Barium exceeded the SSL 

and the RC in one sample. Antimony and tin, which do not have SSLs, exceeded their 

RC in two subsurface soil samples each. 

• The PRE results indicate the property is suitable to lease for commercial land use. Based 

on the results of the first phase and the anticipated commercial land use of the property, 

no further action is recommended for SWMU 27. 
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Appendix A 

Analytical Data 



FORMAT: XXXX \ 1 2 3 4 5 6 7 8 9 0 

XXXX \ 	OPTIONAL project prefix 

1 2 3 	SITE where sample collected 
4 	 MATRIX / DC code 

5 6 7 8 	SAMPLING LOCATION 

9 0 	- DEPTH, INTERVAL, SERIAL I 

All spaces MUST be filled and no extra characters included. 

Use zeroes as space-fillers. Indicate MS/MSDs on COCs. 

MATRIX/DC CODES: 

S - sod (surface, borings, and trenches) 

C - sod duplicate sample 

M - sediment (settled, fluid-borne solid) 

N - sediment duplicate 

G - groundwater 

H - groundwater duplicate sample 

W - surface water 

R • surface water duplicate sample 

U - sludge 

Y • sludge duplicate 

A - air 

Z - liquid waste (including IDW drums) 

V - solid waste (including IDW drums) 

T - trip blank 

E • equipment rinsate blank 

D - DI system 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 blank 

6 • sand blank 



DATALCP3 

05/17/96 

NSA MEMPHIS 
NSA MEMPHIS, RFI, ASSEMBLY C 

SWMU 27 - SOIL SAMPLES 

Page: 

Time: 

1 

15:23 

APX9-METAL SAMPLE ID > 027-S-0001-01 027-S-0001-05 027-S-0001-14 027-S-0002-01 027-S-0002-06 027-S-0002-12 
ORIGINAL ID 	 > 0275000101 0275000105 0275000114 027S000201 027S000206 027S000212 
LAB SAMPLE ID 	> 1-124683S 1-124684S 1-1246855 1-124686S 1-124687S 1-1246885 
ID FROM REPORT 	> 027S000101 027S000105 027S000114 027S000201 0275000206 027S000212 
SAMPLE DATE 	 > 06/06/95 06/06/95 06/06/95 06/06/95 06/06/95 06/06/95 
MATRIX 	 > Soil Soil Soil Soil Soil Soil 
UNITS 	 > MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG 

CAS # Parameter 1441 VAL 1441 VAL 1441 VAL 1441 VAL 1441 VAL 1441 VAL 

SB Antimony 19.1 J 20.4 J 12.8 UR 18.5 J 18. J 12.8 UR 

AS Arsenic 33. J 11.9 J 6.4 J 15.9 J 13.2 J 5.3 J 

BA Barium 153. J 160. J 72.9 J 109. J 191. J 73.8 J 

BE Beryllium 1.2 J 0.42 J 0.34 J 0.97 J 0.54 J 0.33 J 

CD Cadmium 1.3 J 2.6 J 2.2 J 0.7 UJ 2.4 J 1.3 J 

CR Chromium 9. J 9.4 J 6.4 J 5.5 J 10.3 J 7.4 J 

CO Cobalt 3.8 UJ 8.1 J 7.4 J 4.5 UJ 11.9 J 8. J 

CU Copper 13.5 J 17.5 J 12.7 J 14.3 J 18. J 16.1 J 

PB Lead 40.4 12.6 8.5 22.9 14.5 10.7 

HG Mercury 1.6 0.12 U 0.12 U 0.3 0.12 U 0.12 U 

NI Nickel 5.5 UJ 20.8 J 15.1 J 5.9 UJ 26.3 J 16.5 J 

SE Selenium 0.48 J 0.52 U 0.51 U 0.47 U 0.51 U 0.51 U 

AG Silver 6.6 J 0.77 UJ 0.77 UJ 2.3 UJ 0.77 UJ 0.77 UJ 

TL Thallium 0.43 UJ 0.52 UJ 0.51 UJ 0.47 UJ 0.51 UJ 0.51 UJ 

V Vanadium 9.7 J 19.9 J 14.6 J 12.7 J 22.5 J 15.6 J 

ZN Zinc 178. 54.2 39.9 69.7 60.8 51.1 

SN Tin 12.1 J 3.9 UJ 5.5 J 5.5 J 4.4 J 3.8 UJ 

*** Validation Complete *** 
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NSA MEMPHIS 
NSA MEMPHIS, RFI, ASSEMBLY C 

SWMU 27 - SOIL SAMPLES 

Page: 

Time: 

2 

15:23 

APX9-METAL SAMPLE ID > 027-S-0003-01 027-S-0003-06 027-S-0003-12 027-S-0004-01 027-S-0004-06 027-S-0004-12 

ORIGINAL ID 	 > 027S000301 027S000306 027S000312 027S000401 027S000406 027S000412 
LAB SAMPLE ID 	> 8-124859S 8-124860S 8-124861S 8-124862S 8-124863S 8-124864S 

ID FROM REPORT 	> 0278000301 027S000306 027S000312 027S000401 027S000406 027S000412 
SAMPLE DATE 	 > 06/08/95 06/08/95 06/08/95 06/08/95 06/08/95 06/08/95 
MATRIX 	 > Soil Soil Soil Soil Soil Soil 
UNITS 	 > MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG 

CAS # Parameter 1446 VAL 1446 VAL 1446 VAL 1446 VAL 1446 VAL 1446 VAL 

SB Antimony 11.8 UJ 12.3 UJ 12.9 UJ 13.9 UJ 12.3 UJ 12.9 UJ 

AS Arsenic 4.9 6.3 10.6 3.5 U 10.3 10. 

BA Barium 111. 197. 131. 225. 163. 100. 

BE Beryllium 0.83 J 0.61 J 0.46 J 0.68 J 0.46 J 0.41 J 

CD Cadmium 0.97 J 0.74 U 0.77 U 1.6 0.74 U 0.78 U 

CR Chromium 8.6 14.3 13.8 17. 11.6 10.8 

CO Cobalt 3.2 J 11.7 J 7.2 J 5.8 J 10. J 8.7 J 

CU Copper 17.6 10. 12.4 38.4 11.7 12.9 

PB Lead 40.9 7.7 11.9 60.5 11.6 11.7 

HG Mercury 1.2 0.12 U 0.12 U 1.7 0.12 U 0.12 U 

NI Nickel 9.1 J 22.7 24. 11. J 28.1 20.1 

SE Selenium 0.76 UR 0.7 UR 0.73 UR 0.71 UR 0.63 UR 0.75 UR 

AG Silver 1.2 UR 1.2 UR 1.3 UR 8.4 J 1.2 UR 1.3 UR 

TL Thallium 0.47 UJ 0.49 UJ 0.51 UJ 0.56 UJ 0.49 UJ 0.52 UJ 

V Vanadium 11.1 20.8 24.6 17.7 18.8 17.3 

ZN Zinc 155. 47.1 57. 239. 54.5 53.1 

SN Tin 16.6 U 4.2 U 7.1 U 22.1 J 3.7 U 6.8 U 

*** Validation Complete *** 
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APX9-METAL SAMPLE ID 	> 027-S-0005-01 027-S-0005-06 027-5-0005-12 027-C-0005-12 027-S-0006-01 027-S-0006-06 

ORIGINAL ID 	> 027S000501 027S000506 027S000512 027C000512 027S000601 0275000606 

LAB SAMPLE ID 	> 8-124865S 8-124866S 8-124867S 8-124857S 8-1248685 8-124869S 

ID FROM REPORT 	> 027S000501 027S000506 027S000512 027C000512 027S000601 027S000606 

SAMPLE DATE 	> 06/08/95 06/08/95 06/08/95 06/08/95 06/08/95 06/08/95 

MATRIX 	> Soil Soil Soil Soil Soil Soil 

UNITS 	 > MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG 

CAS # Parameter 1446 VAL 1446 VAL 1446 VAL 1446 VAL 1446 VAL 1446 VAL 

SB Antimony 12.1 UJ 12.3 UJ 12.5 UJ 12.4 UJ 12.8 UJ 12.1 UJ 

AS Arsenic 9.4 5.6 5.1 7.7 7.7 8.9 

BA Barium 202. 121. 115. 131. 120. 294. 

BE Beryllium 0.45 J 0.34 J 0.4 J 0.57 J 0.65 J 0.59 J 

CD Cadmium 0.82 J 0.74 U 0.75 U 0.75 U 0.77 U 0.72 U 

CR Chromium 11.2 9.9 15. 17.3 16.4 16.7 

CO Cobalt 8. J 6.1 J 5.1 J 7.2 J 6.6 J 8.7 J 

CU Copper 23.5 7.1 7.9 8.9 11. 13.1 

PB Lead 43.7 7. 7.8 11.9 30.6 9.4 

HG Mercury 0.75 0.12 U 0.12 U 0.12 U 0.25 0.11 U 

NI Nickel 18.7 14.9 14.9 16.6 14.9 33.1 

SE Selenium 0.58 UR 0.52 UR 1.1 UR 0.71 UR 0.86 UR 0.54 UR 

AG Silver 2.3 J 1.2 UR 1.2 UR 1.2 UR 1.3 UR 1.2 UR 

TL Thallium 0.48 UJ 0.49 UJ 0.5 UJ 0.87 UJ 0.51 UJ 0.48 UJ 

V Vanadium 15.4 14.4 17.5 25.1 19.1 30. 

ZN Zinc 138. 39.5 45.9 56.9 86.8 73.4 

SN Tin 11.3 U 4.8 U 3.7 U 3.7 U 6.4 U 6.4 U 

*** Validation Complete *** 
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APX9-METAL SAMPLE ID 	> 027-S-0006-12 027-5-0007-01 027-S-0007-06 027-S-0007-12 027-S-0008-01 027-S-0008-06 

ORIGINAL ID 	> 027S000612 027S000701 027S000706 027S000712 027S000801 027S000806 

LAB SAMPLE ID 	> 8-124870S 8-124871S 8-124872S 8-124873S 8-124874S 8-124875s 

ID FROM REPORT 	> 0275000612 027S000701 027S000706 027S000712 027S000801 027S000806 

SAMPLE DATE 	> 06/08/95 06/08/95 06/08/95 06/08/95 06/08/95 06/08/95 

MATRIX 	> Soil Soil Soil Soil Soil Soil 

UNITS 	 > MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG 

CAS # Parameter 1446 VAL 1446 VAL 1446 VAL 1446 VAL 1446 VAL 1446 VAL 

SB Antimony 12.6 UJ 10.7 UJ 12. UJ 11.9 UJ 11.3 UJ 12.3 UJ 

AS Arsenic 5.1 4. 7. 8.7 10.6 14.2 

BA Barium 110. 148. 167. 151. 110. 138. 

BE Beryllium 0.39 J 0.21 U 0.46 J 0.38 J 0.41 J 0.44 J 

CD Cadmium 0.76 U 0.97 J 0.72 U 0.72 U 0.68 U 0.74 U 

CR Chromium 13.4 6.7 15. 13.5 12.8 10.2 

CO Cobalt 4.2 J 1.3 U 7. J 7.6 J 7.9 J 9.3 J 

CU Copper 8.6 38.3 7.7 7.4 8.8 11.8 

PB Lead 6.1 277. 7.8 10.6 24.7 14.5 

HG Mercury 0.12 U 3.1 0.11 U 0.11 0.13 0.12 U 

NI Nickel 14.4 5.3 U 19.6 19.4 14.8 21.8 

SE Selenium 0.71 UR 0.43 UR 0.48 UR 0.48 UR 0.45 UR 0.49 UR 

AG Silver 1.3 UR 15.8 J 1.2 UR 1.2 UR 1.1 UR 1.2 UR 

TL Thallium 0.5 UJ 0.43 UJ 0.48 UJ 0.48 UJ 0.45 UJ 0.49 UJ 

V Vanadium 12.9 2.8 J 23.5 19.8 18.3 17.2 

ZN Zinc 55.5 163. 45.4 58.5 49.1 89.2 J 

SN Tin 3.8 U 19.9 U 4. U 6. U 4.1 U 7.7 U 

*** Validation Complete *** 
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APX9-METAL SAMPLE ID 	> 027-C-0008-06 027-S-0008-12 027-C-0008-12 027-S-0009-01 027-S-0009-06 027-S-0009-12 
ORIGINAL ID 	> 027C000806 027S000812 027C000812 027S000901 027S000906 027S000912 
LAB SAMPLE ID 	> 8-1248585 9-124878S 9-124877S 9-124879S 9-124880S 9-124881S 
ID FROM REPORT 	> 027C000806 027S000812 027C000812 027S000901 0275000906 027S000912 
SAMPLE DATE 	> 06/08/95 06/08/95 06/08/95 06/08/95 06/08/95 06/08/95 
MATRIX 	> Soil Soil Soil Soil Soil Soil 
UNITS 	 > MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG 

CAS # Parameter 1446 VAL 1447 VAL 1447 VAL 1447 VAL 1447 VAL 1447 VAL 

SB Antimony 12.1 UJ 12.5 UJ 12.6 UJ 12.3 UJ 12.8 UJ 13. UJ 

AS Arsenic 7.9 9.2 7.8 11.2 13.7 7.9 

BA Barium 113. 77.8 68.6 52.7 134. 60.1 

BE Beryllium 0.38 J 0.3 J 0.3 J 0.33 J 0.47 J 0.28 J 

CD Cadmium 0.73 U 0.99 J 1.3 J 1.1 J 1.9 J 0.78 UJ 

CR Chromium 11.7 6.7 J 8. 9.7 10. 4.9 J 

CO Cobalt 7. J 6.5 J 6.4 J 5.4 J 7.1 J 5.7 J 

CU Copper 9.4 12.9 13.4 11.3 18.1 13.2 

PB Lead 9.6 9.4 6.8 10.2 13. 9. 

HG Mercury 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 

NI Nickel 18.3 23.2 18.5 10.2 26.6 17.5 

SE Selenium 0.75 UR 0.53 J 0.51 UJ 0.5 J 0.51 UJ 0.53 J 

AG Silver 1.2 UR 0.77 U 0.83 J 0.74 U 0.76 U 0.97 J 

TL Thallium 0.48 UJ 0.5 UJ 0.51 UJ 0.49 UJ 0.51 UJ 0.5 UJ 

V Vanadium 17.1 12.5 J 13.2 26.1 18.9 13.1 

ZN Zinc 44.6 J 40. 42.8 31.6 59. 38. 

SN Tin 4.8 U 5.2 U 3.8 U 3.7 U 4.3 U 7.7 U 

*** Validation Complete *** 
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SWMU 27 - SOIL SAMPLES 

S11846-PEST 	 SAMPLE ID 	> 027-5-0001-01 027-5-0002-01 027-S-0005-01 
ORIGINAL ID 	> 027SSB1001 027SS81101 027SSB1201 
LAB SAMPLE ID 	> 143759 143760 143761 
ID FROM REPORT 	> 027S01001 027SSB1101 027SSB1201 
SAMPLE DATE 	> 03/06/96 03/06/96 03/06/96 
DATE EXTRACTED 	> 03/14/96 03/14/96 03/14/96 
DATE ANALYZED 	> 03/16/96 03/16/96 03/18/96 
MATRIX 	> Soil Soil Soil 
UNITS 	> UG/KG UG/KG UG/KG 

CAS # Parameter 1717 VAL 1717 VAL 1717 VAL 

309-00-2 Aldrin 2.1 U 9.7 J 2. U 
58-89-9 gamma-BHC (Lindane) ' 	2.1 U 2. U 2. U 
319-84-6 alpha-BHC 2.1 U 2. U 2. U 
319-85-7 beta-BHC 2.1 U 2. U 2. U 
319-86-8 delta-BHC 2.1 U 2. U 2. U 
57-74-9 Chlordane NR NR NR 
72-54-8 4,4'-DDD 4.2 U 4. U 2.6 J 
72-55-9 4,4'-DDE 4.2 UJ 4. UJ 4.1 UJ 
50-29-3 4,4'-DDT 7.1 J 19. J 14. J 
60-57-1 Dieldrin 200. D 1200. D 710. D 
959-98-8 Endosulfan 1 2.1 U 2. U 2. U 

33213-65-9 Endosulfan II 4.2 U 4. U 4.1 U 
1031-07-8 Endosulfan sulfate 4.2 U 4. U 4.1 U 
72-20-8 Endrin 4.2 U 8.1 J 4.5 

7421-93-4 Endrin aldehyde 4.2 U 4. U 4.1 U 
76-44-8 Heptachlor 2.1 U 2. U 2. U 

1024-57-3 Heptachlor epoxide 3.2 J 19.  6. J 
72-43-5 Methoxychlor 21.  U 20.  U 20. U 

8001-35-2 Toxaphene 42. U 40. U 41. U 
12674-11-2 Aroclor-1016 42. U 40. U 41. U 
11104-28-2 Aroclor-1221 42. U 40. U 41. U 
11141-16-5 Aroclor-1232 42. U 40. U 41. U 
53469-21-9 Aroclor-1242 42. U 40. U 41. U 
12672-29-6 Aroclor-1248 42. U 40. U 41. U 
11097-69-1 Aroclor-1254 42. U 40. U 41. U 
11096-82-5 Aroclor-1260 42. U 40. U 41. U 
53494-70-5 Endrin ketone 4.2 U 4. U 4.1 U 
5103-71-9 alpha-Chlordane 19. 120. D 2. U 
5103-74-2 gamma-Chlordane 8.1 200. UD 2. U 
1114-16-5 NR NR NR 
12789-03-6 Technical Chlordane 110. 670. 41. U 

*** Validation Complete *** 
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SWMU 27 - SOIL SAMPLES 

$1.1846-$110A 	 SAMPLE ID 	> 027-S-0001-01 027-5-0002-01 027-S-0005-01 
ORIGINAL ID 	> 027SSB1001 027SSB1101 027SSB1201 
LAB SAMPLE 1D 	> 143759 143760 143761 
ID FROM REPORT 	> 027SSB1001 027SSB1101 027SSB1201 
SAMPLE DATE 	> 03/06/96 03/06/96 03/06/96 
DATE EXTRACTED 	> 03/11/96 03/11/96 03/11/96 
DATE ANALYZED 	> 03/12/96 03/12/96 03/12/96 
MATRIX 	> Soil Soil Soil 
UNITS 	> ug/Kg ug/Kg ug/Kg 

CAS # Parameter 1717 VAL 1717 VAL 1717 VAL 

108-95-2 Phenol 420. U 400. U 410. U 
111-44-4 bis(2-ChloroethyL)ether 420. U 400. U 410. U 
95-57-8 2-Chlorophenol 420. U 400. U 410. U 
541-73-1 1,3-Dichlorobenzene 420. U 400. U 410. U 
106-46-7 1,4-Dichlorobenzene 420. U 400. U 410. U 
95-50-1 1,2-Dichlorobenzene 420. U 400. U 410. U 
95-48-7 2-Methylphenol 	(o-Cresol) 420. U 400. U 410. U 
108-60-1 2,2'-oxybis(1-Chloropropane) 420. U 400. U 410. U 
106-44-5 4-Methylphenol (p-Cresol) 420. U 400. U 410. U 
621-64-7 N-Nitroso-di-n-propylamine 420. U 400. U 410. U 
67-72-1 Hexachloroethane 420. U 400. U 410. U 

98-95-3 Nitrobenzene 420. U 400. U 410. U 
78-59-1 Isophorone 420. U 400. U 410. U 
88-75-5 2-Nitrophenol 420. U 400. U 410. U 
105-67-9 2,4-Dimethylphenol 420. U 400. U 410. U 
120-83-2 2,4-Dichlorophenol 420. U 400. U 410. U 
120-82-1 1,2,4-Trichlorobenzene 420. U 400. U 410. U 
91-20-3 Naphthalene 420. U 250. J 410. U 
106-47-8 4-Chloroaniline 420. U 400. U 410. U 
87-68-3 Hexachlorobutadiene 420. U 400. U 410. U 
111-91-1 bis(2-Chloroethoxy)methane 420. U 400. U 410. U 
59-50-7 4-ChLoro-3-methyLphenol 420. U 400. U 410. U 
91-57-6 2-Methylnaphthalene 420. U 63. J 410. U 
77-47-4 Hexachlorocyclopentadiene 420. U 400. U 410. U 
88-06-2 2,4,6-Trichlorophenol 420. U 400. U 410. U 
95-95-4 2,4,5-Trichlorophenol 1000. U 1000. U 1000. U 
91-58-7 2-Chloronaphthalene 420. U 400. U 410. U 
88-74-4 2-Nitroaniline 1000. U 1000. U 1000. U 
131-11-3 Dimethyl phthaLate 420. U 400. U 410. U 
208-96-8 Acenaphthylene 420. U 43. J 45. J 
606-20-2 2,6-Dinitrotoluene 420. U 400. U 410. U 
99-09-2 3-Nitroaniline 1000. U 1000. U 1000. U 
83-32-9 Acenaphthene 420. U 300. J 410. U 
51-28-5 2,4-Dinitrophenol 1000. U 1000. U 1000. U 
100-02-7 4-Nitrophenol 1000. U 1000. U 1000. U 
132-64-9 Dibenzofuran 420. U 240. J 410. U 

*** Validation Complete *** 



DATALCP3 

05/17/96 

NSA MEMPHIS 	 Page: 	8 

NSA MEMPHIS, RFI, ASSEMBLY C 	 Time: 15:23 

SWMU 27 - SOIL SAMPLES 

SU846-SWA 	 SAMPLE ID 	> 027-S-0001-01 027-S-0002-01 027-5-0005-01 
ORIGINAL ID 	> 027SSB1001 027SSB1101 027SSB1201 
LAB SAMPLE ID 	> 143759 143760 143761 
ID FROM REPORT 	> 027SSB1001 027SSB1101 027S$81201 
SAMPLE DATE 	> 03/06/96 03/06/96 03/06/96 
DATE EXTRACTED 	> 03/11/96 03/11/96 03/11/96 
DATE ANALYZED 	> 03/12/96 03/12/96 03/12/96 
MATRIX 	> Soil Soil Soil 
UNITS 	 > ug/Kg ug/Kg ug/Kg 

CAS # Parameter 1717 VAL 1717 VAL 1717 VAL 

121-14-2 2,4-Dinitrotoluene 420. U 400. U 410. U 

84-66-2 Diethylphthalate 420. U 400. U 410. U 

7005-72-3 4-Chlorophenylphenylether 420. U 400. U 410. U 

86-73-7 Ftuorene 420. U 380. J 410. U 

100-01-6 4-Nitroaniline 1000. U 1000. U 1000. U 

534-52-1 2-Methyl-4,6-Dinitrophenol 1000. U 1000. U 1000. U 

86-30-6 N-Nitrosodiphenylamine 420. U 400. U 410. U 

101-55-3 4-Bromophenyl-phenylether 420. U 400. U 410. U 

118-74-1 Hexachlorobenzene 420. U 400. U 410. U 

87-86-5 Pentachlorophenol 1000. U 1000. U 1000. U 

85-01-8 Phenanthrene 420. U 3000. 360. J 

120-12-7 Anthracene 420. U 640. 94. J 

86-74-8 Carbazole 420. U 600. 40. J 

84-74-2 Di-n-butylphthalate 420. U 400. U 410. U 

206-44-0 Fluoranthene 79. J 2900. 630. 

129-00-0 Pyrene 79. J 2400. 560. 

85-68-7 Butylbenzylphthalate 420. U 400. U 410. U 

91-94-1 3,3'-Dichlorobenzidine 420. U 400. U 410. U 

56-55-3 Benzo(a)anthracene 41. J 1400. 320. J 

218-01-9 Chrysene 50. J 1300. 310. J 

117-81-7 bis(2-Ethylhexyl)phthalate (BEHP) 420. U 400. U 410. U 
117-84-0 Di-n-octyl phthalate 420. U 400. U 410. U 

205-99-2 Benzo(b)fluoranthene 50. J 1200. 330. J 

207-08-9 Benzo(k)fluoranthene 50.  J 890. 280. J 

50-32-8 Benzo(a)pyrene 51.  J 1100. 290. J 

193-39-5 Indeno(1,2,3-cd)pyrene 420. U 520. 140. J 

53-70-3 Dibenz(a,h)anthracene 420. U 230. J 43. J 

191-24-2 Benzo(g,h,i)perylene 41. J 530. 160. J 

*** Validation Complete *** 



DATALCP3 

05/17/96 

NSA MEMPHIS 	 Page: 	9 

NSA MEMPHIS, RFI, ASSEMBLY C 	 Time: 15:23 

SWMU 27 - SOIL SAMPLES 

5W846-VOA 	 SAMPLE ID 	> 027-C-0005-12 027-C-0008-06 027-C-0008-12 
ORIGINAL ID 	> 027C000512 027C000806 027C000812 
LAB SAMPLE ID 	> 124857 124858 124877 
ID FROM REPORT 	> 027C000512 027C000806 027C000812 
SAMPLE DATE 	> 06/08/95 06/08/95 06/08/95 
DATE ANALYZED 	> 06/12/95 06/13/95 06/12/95 
MATRIX 	> Soil Soil Soil 
UNITS 	> UG/KG UG/KG UG/KG 

CAS # Parameter 1446 VAL 1446 VAL 1447 VAL 

74-87-3 Chloromethane 12. U 12. UJ 12. U 
74-83-9 Bromomethane 12. U 12. UJ 12. U 
75-01-4 Vinyl chloride 12. U 12. UJ 12. U 
75-00-3 Chloroethane 12. U 12. UJ 12. U 
75-09-2 Methylene chloride 2. J 12. UJ 12. U 
67-64-1 Acetone 12. U 12. UJ 12. U 
75-15-0 Carbon disulfide 12. U 12. UJ 12. U 
75-35-4 1,1-Dichloroethene 12. U 12. UJ 12. U 
75-34-3 1,1-Dichloroethane 12. U 12. UJ 12. U 

540-59-0 1,2-Dichloroethene (total) 12. U 12. UJ 12. UJ 
67-66-3 Chloroform 12. U 12. UJ 12. U 
107-06-2 1,2-Dichloroethane 12. U 12. UJ 12. U 
78-93-3 2-Butanone (MEK) 12. U 12. UJ 12. U 
71-55-6 1,1,1-Trichloroethane 12. UJ 12. UJ 12. U 
56-23-5 Carbon tetrachloride 12. UJ 12. UJ 12. U 
75-27-4 Bromodichloromethane 12. UJ 12. UJ 12. U 
78-87-5 1,2-Dichloropropane 12. UJ 12. UJ 12. U 

10061-01-5 cis-1,3-Dichloropropene 12. UJ 12. UJ 12. U 
79-01-6 Trichloroethene 12. UJ 12. UJ 12. U 
124-48-1 Dibromochloromethane 12. UJ 12. UJ 12. U 
79-00-5 1,1,2-Trichloroethane 12. UJ 12. UJ 12. U 
71-43-2 Benzene 12. UJ 12. UJ 12. U 

10061-02-6 trans-1,3-Dichloropropene 12. UJ 12. UJ 12. U 
75-25-2 Bromoform 12. UJ 12. UJ 12. U 
108-10-1 4-Methyl-2-Pentanone (MIBK) 12. UJ 12. UJ 12. U 
591-78-6 2-Hexanone 12. UJ 12. UJ 12. U 
127-18-4 Tetrachloroethene 12. UJ 12. UJ 12. U 
79-34-5 1,1,2,2-Tetrachloroethane 12. UJ 12. UJ 12. U 
108-88-3 Toluene 12. UJ 12. UJ 12. U 
108-90-7 Chlorobenzene 12. UJ 12. UJ 12. U 
100-41-4 Ethylbenzene 12. UJ 12. UJ 12. U 
100-42-5 Styrene 12. UJ 12. UJ 12. U 
1330-20-7 Xylene (Total) 12. UJ 12. UJ 12. U 

*** Validation Complete *** 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:027S000101 	 Date: 06/06/95 	 Dilution: 	 1 

Lab File ID: NAS195.001 	 Blank: b1k0606.001 

Calibration Std,:vc0606.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 54.2 	34.9 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BOL 

1,3,5-Trim ethylb enzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethyl benzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluorom ethane 	 n/a 	 BDL 

Bromom ethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Tri c h I °rot' u or om ethan e 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 1& 
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1 ,1-Dichloroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromom ethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BOL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromom ethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1 , 2- Dibromo-3-chl oroprop ene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:027S000105 	 Date: 06/06/95 	 Dilution: 	 1 

Lab File ID: NAS191 .001 	 Blank: b1k0606.001 

Calibration Std.: vc0606.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Di chl orop rop ene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xyl en es 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 81.1 	64.2 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 
2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Diehl orofluorom ethane 	 n/a 	 BDL 

Brom omethan e 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BC/ 

Methyl enechloride 	 n/a 	 1t 
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1,1-Dichloroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1 , 2-01 ch I oroethane 	 n/a 	 BDL 

1 ,1 ,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Brom odichl oromethan e 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1 ,3- Di chl oroprop en e 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1 ,2-Tetrachl oroethan e 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:0273000114 	 Date: 06/06/95 	 Dilution: 	 1 

Lab File ID:NAS196.001 	 Blank: b1k0606.001 

Calibration Std.:vc0606.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1 ,1-Dichl oroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 76.9 	62.8 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1 ,3,5-Trimethyl b enzen e 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Thmethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 11_ 	 10 

1,1-Dichloroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1 ,1 ,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:027G000144 	 Date: 06/07/95 	 Dilution: 	 1 

Lab File ID: NAS190A.001 	 Blank: b1k0607.001 

Calibration Std.: vc0607.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BIM 
t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Di chl oroeth en e 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethyl b enzen e 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 91.1 	87.6 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	 n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chl =toluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 SOL 	n/a 

1,2,4-Thmethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Thchlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichl oroflu orom ethane 	 n/a 	 BDL 

Brom omethan e 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methyl enechlohde 	 n/a 	 BDL 
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1,1-Dichloroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1- Tri chl oroethan e 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichl crop ropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2- Tri chl oroethan e 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dib rom o-3-chl oroprop en e 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:027S000201 	 Date: 06/06/95 	 Dilution: 	 1 

Lab File ID:NAS194.001 	 Blank: b1k0606.001 

Calibration Std.:vc0606.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 
1 ,1-Dichloroethene 	 BDL 	BDL 
t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1 ,1-Di chl oropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 
Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 61.6 	41.1 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 
2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 
p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a. 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 15.. 	 10 

1,1-Dichloroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Thchloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1 ,2-Dichl oropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 
Bromodichloromethane 	 n/a 	 BDL 
1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 
1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:027S000206 	 Date: 06/06/95 	 Dilution: 	 1 

Lab File ID:NAS192.001 	 Blank: b1k0606.001 

Calibration Std.:vc0606.001 

Concen. 	Concen. 	Blank 

Compound 	 PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 75.5 	64.8 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorototuene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BD_ 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichtorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BOL 

Methylenechloride 	 n/a 	 1J 
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1 ,1-Dichl oroethan e 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1 ,1 ,1-Trichl oroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1 ,3-Dichl oroprop en e 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 

1 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:027S000212 	 Date: 06/06/95 	 Dilution: 	 1 

Lab File ID: NAS193.001 	 Blank: b1k0606.001 

Calibration Std.:vc0606.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 
1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 
Trichloroethene 	 BDL 	BDL 
c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 79.3 	65.3 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1 ,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 10-, 	 10 

1,1-Dichl oroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 

1 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:027G000244 	 Date: 06/07/95 	 Dilution: 	 1 

Lab File ID: NAS197.WKS 	 Blank: b1k0607.001 

Calibration Std.: vc0607.001 

Concen. 	Concen. 	Blank 

Compound 
	

PIO (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichl oroeth en e 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichl oroprop en e 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xyl en es 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 93.8 	92.5 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-lsopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BOL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 BOL 
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1,1-Dicht oroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BOL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1 -Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

I , 2-dibrom omethane 	 n/a 	 BDL 

1 ,1 ,1 ,2-Tetrachl oroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 
1,2-Dibromo-3-chloropropene 	n/a 	 BDL 

1 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Locati on :027G000244 	 Date: 06/07/95 	 Dilution: 	 1 

Lab File ID: NAS197.WKS 	 Blank: b1k0607.001 

Calibration Std.:vc0607.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Di chl oroeth ene 	 BDL 	BDL 

t-1,2-Di chl oroethene 	 BDL 	BDL 

c-1,2-Di chl oroeth en e 	 BDL 	BDL 

1,1-Dichl oroprop en e 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichl oroprop en e 	 BDL 	BDL 

t-1,3-Dichl oroprop en e 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethyl b enzen e 	 BDL 	n/a 

m,p-Xyl en es 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 93.8 	92.5 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Tnmethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-lsopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechlonde 	 n/a 	 MX 
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1,1-Di chl oroethan e 	 n/a 	 BDL 

Brom ochl oromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1 ,2-dibrom omethan e 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromofomi 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 

1 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:027S000301 	 Date: 06/07/95 	 Dilution: 	 1 

Lab File ID: NAS197.WKS 	 Blank: blk0607.001 

Calibration Std.:vc0607.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Di chl oroeth ene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Di chl oroprop en e 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BIN_ 

Ethylbenzene 	 BDL 	n/a 

m,p-Xyl en es 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xyl en e 	 BDL 	n/a 

BFB (surrogate) 	 57.8 	40.6 

40,42 	 5.8 	 n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-lsopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromom ethane 	 nia. 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 17 
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1,1-Dichloroethane 	 n/a 	 BDL 

Bromochl orom ethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Di chl oroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethene 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample Location:027S000306 	 Date: 06/07/95 	 Dilution: 	 1 

Lab File ID: NAS206.001 	 Blank: blk0607.001 

Calibration Std.:vc0607.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 
1,1-Dichloroethene 	 BDL 	BDL 
t-1,2-Dichl oroeth en e 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Di chl oropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 
Trichloroethene 	 BDL 	BDL 
c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m ,p-Xyl en es 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 71.7 	60.5 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 
2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-isopropyltoluene 	 BDL 	n/a 

1,2-Di chl orob enzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 
1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 
Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 11- 	 11 

1,1-Di chl oroethan e 	 n/a 	 BDL 

Brom ochl oromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Di chl oropropane 	 n/a 	 BDL 
1,2-Di chl oroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 
Brom odi chl oromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1 ,2-Tetrachl oroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chl oroprop en e 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample Location:027S000312 	 Date: 06/07/95 	 Dilution: 	 1 

Lab File ID: NAS199.001 	 Blank: b1k0607.001 

Calibration Std.:vc0607.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 70.4 	73.3 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-lsopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1 ,2,4-Tri chl orobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	nia. 

Hexachlorobutadiene 	 BDL 	BDL 

1 ,2,3-Trichl orobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 Wet 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 11- 	 11 

1,1-Dichl oroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1 ,2-Dib romo-3-chl oroprop ene 	n/a 	 BDL 

1 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample Location:027S000401 	 Date: 06/07/95 	 Dilution: 	 1 

Lab File ID:NAS207.001 	 Blank: b1k0607.001 

Calibration Std.:vc0607.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 
1,1-Dichloroethene 	 BDL 	BDL 
t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 
1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 
Trichloroethene 	 BDL 	BDL 
c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 
Toluene 	 BDL 	nia. 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 
Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 
BFB (surrogate) 	 60.6 	44.9 
40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 
1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 
1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 15- 	 11 

1,1-Dichloroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 
Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 
1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 
Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 
Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 

1 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample Location:027S000406 	 Date: 06/07/95 	 Dilution: 	 1 

Lab File ID:NAS203.001 	 Blank: b1k0607.001 

Calibration Std.:vc0607.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Di chl oroethen e 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	 n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 78 	 69.7 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-lsopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Thchlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechlonde 	 n/a 	 1t 
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1,1-Dichloroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BOL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

i ,i ,1 ,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 

1 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:027S000412 	 Date: 06/07/95 	 Dilution: 	 1 

Lab File ID: NAS208.001 	 Blank: b1k0607.001 

Calibration Std.: vc0607.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Di chl oroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Di chl oropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 
Tnchloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachl oroeth en e 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethyl b enzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 70.8 	64.9 
40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 
1,3,5-Trimethylbenzene 	 BDL 	n/a 
[-Butyl b enzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Di chl orobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 
1,2-Di chl orobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 
1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 
1,2,3-Trichlorobenzene 	 BDL 	BDL 

Di chlorofl u orom ethane 	 n/a 	 BDL 
Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichl orofluorom ethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 11_ 	 11 

1,1-Dichloroethane 	 n/a 	 BDL 
Bromochl orom ethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 
2,2-Dichloropropane 	 n/a 	 BDL 
1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 
Carbon Tetrachloride 	 n/a 	 BDL 

Dib rom om ethane 	 n/a 	 BDL 

1,2-Di chl oropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 
Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:027S000501 	 Date: 06/07/95 	 Dilution: 	 1 

Lab File ID:NAS204.001 	 Blank: blk0607.001 

Calibration Std.:vc0607.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 
1,1-Dichloroethene 	 BDL 	BDL 
t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Di chl oroprop en e 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 
c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 
Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 
Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 69.1 	60.5 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 
2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 
p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 
1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 BDL 
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1,1-Dichloroethane 	 n/a 	 BDL 
Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 
2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1 ,1 ,1 ,2-Tetrachloroethane 	 n/a 	 BDL 
Bromoforrn 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 
1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:027S000506 	 Date: 06/07/95 	 Dilution: 	 1 

Lab File ID:NAS201.001 	 Blank: b1k0607.001 

Calibration Std.:vc0607.001 

Concen. 	Concen. 	Blank 

Compound 
	

PIO (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BCC 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 80.2 	75.7 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a ' 	BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 11._ 	 11 

1,1-Dichloroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BM 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1 ,3-Dichl orop ropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1 ,2-dibrom omethan e 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



1 

HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample Location:027S000512 	 Date: 06/07/95 	 Dilution: 	 1 

Lab File ID: NAS202.001 	 Blank: b1k0607.001 

Calibration Std.:vc0607.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chlonde 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 
t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 
1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 
Chlorobenzene 	 BDL 	BDL 
Ethyl b enzen e 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 78.3 	75.3 
40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BOL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 
t-Butylbenzene 	 BDL 	n/a 

1 ,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-isopropyltoluene 	 BDL 	n/a 

1 ,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BOL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BOL 	BDL 
1 ,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromom ethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 
Trichlorofluoromethane 	 n/a 	 BDL 
Methyl en echloride 	 n/a 	 11- 	 11 

1,1-Dichloroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1 ,1 ,2-Trichl oroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Oibromochl orom ethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 
1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:027G000545 	 Date: 06/07/95 	 Dilution: 	 1 

Lab File ID: NAS198.001 	 Blank: blk0607.001 

Calibration Std.: vc0607.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 
1,1-Dichloroethene 	 BDL 	BDL 
t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichl oroeth en e 	 BDL 	BDL 
1,1-Di chl oroprop en e 	 BDL 	BDL 

Benzene 	 BDL 	n/a 
Trichloroethene 	 BDL 	BDL 
c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Di chi oroprop ene 	 BDL 	BDL 

Toluene 	 BM_ 	n/a 

Tetrachloroethene 	 BDL 	BDL 
Chlorobenzene 	 BDL 	BDL 
Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 
Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 
BFB (surrogate) 	 82.7 	84.5 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 
2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 
1,3,5-Trimethylbenzene 	 BDL 	n/a 
t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 
s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 
p-lsopropyltoluene 	 BDL 	n/a 
1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

H exachl orobutadi en e 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Di chl orofluorom ethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Tri chl orofluorom ethane 	 n/a 	 BDL 
Methylenechloride 	 n/a 	 BDL 
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1,1-Dichloroethane 	 n/a 	 BDL 
Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 
2,2-Dichloropropane 	 n/a 	 BDL 
1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 
Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Di chl oropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 
Bromodichloromethane 	 n/a 	 BDL 
1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 
Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 
1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Locatron:027S000601 	 Date: 06/07/95 	 Dilution: 	 1 

Lab File ID:NAS210.001 	 Blank: blk0607.001 

Calibration Std.: vc0607.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Di chl orop ropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chi orob enzen e 	 BDL 	BDL 

Ethyl benzene 	 BDL 	n/a 

m , p-Xyl enes 	 BDL 	n/a 

Styrene 	 BDL 	n/a. 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 51.1 	34.1 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethyl benzene 	 BDL 	n/a 

t-Butyl benzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1 ,4-Di chl orob enzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Di chl orob enzene 	 BDL 	BDL 

n-Butyl benzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromom ethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 16 
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1,1-Dichloroethane 	 Wet 	 BDL 

Brom ochl orom ethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Tnchloroethene 	 n/a 	 BDL 

Bromodi chl orom ethane 	 n/a 	 BDL 

1,1 ,2-Trichl oroethane 	 n/a 	 BDL 

1,3-Dichl oroprop en e 	 Nit 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:027S000608 	 Date: 06/07/95 	 Dilution: 	 1 

Lab File ID: NAS211.001 	 Blank: b1k0607.001 

Calibration Std.: vc0607.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Di chl oroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 
Ethyl b enzen e 	 BDL 	n/a 

m,p-Xyl en es 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xyl en e 	 BDL 	n/a 

BFB (surrogate) 	 66.4 	58.1 
40,42 	 41.1 	n/a 

n-Propylbenzene 	 BDL 	n/a 
2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-lsopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichl orofluorom ethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 11._ 	 11 

1,1-Dichloroethane 	 n/a 	 BDL 

Bromochl orom ethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Di chl oroethan e 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Brom odi chl orom ethane 	 n/a 	 BDL 
1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichl crop rop ene 	 n/a 	 BDL 
Dibromochl orom ethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1 ,2-Tetrachl oroethane 	 n/a 	 BDL 
Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 
1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample Location:027S000612 	 Date: 06/08/95 	 Dilution: 	 1 

Lab File ID:NAS209A.001 	 Blank: b1k0608.001 

Calibration Std.:vc0608.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

1-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 81.1 	72.8 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1 ,2,3-Tri chl orob enzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Tnchlorofluoromethane 	 n/a 	 BDL 
Methylenechloride 	 n/a 	 BOL 
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1,1-Dichloroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1 ,1,1-Tri chl oroethan e 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethirne 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BIM 

1,2-dibromomethane 	 n/a 	 BDL 

1 ,1,1,2-Tetrachl oroethan e 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:027G000644 	 Date: 06/07/95 	 Dilution: 	 1 

Lab File ID:NAS200.001 	 Blank: b1k0607.001 

Calibration Std.: vc0607.001 

Concen. 	Concen. 	Bank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 
1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1 ,1-Dichl oroprop en e 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 
Chlorobenzene 	 BDL 	BDL 
Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 
Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 81.5 	86.9 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BOL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

I ,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BOL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BOL 	BDL 

Naphthalene 	 BDL 	n/a 
Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 BOL 
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1 ,1-Dichloroethane 	 n/a 	 BDL 

Brom ochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BOL 

1 ,2-Di chloroethane 	 n/a 	 BDL 

1 ,1 ,1-Tri chl oroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1 ,1 ,2-Tri chl oroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 
1 ,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 
1,2-Dibromo-3-chloropropene 	n/a 	 BOL 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample Location:027S000701 	 Date: 06/07/95 	 Dilution: 	 1 

Lab File ID:NAS212.001 	 Blank: blk0607.001 

Calibration Std.:vc0607.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethyl b enzen e 	 BDL 	n/a 

m, p-Xyl enes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xyl en e 	 BDL 	n/a 

BFB (surrogate) 	 65.5 	57 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	EX 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-lsopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

i,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichl orofluorom ethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 14 
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1 ,1-Dichloroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibrom om ethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1 ,2- Tetrachl oroethane 	 n/a 	 BDL 

Brom oform 	 n/a 	 BIM 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:027S000706 	 Date: 06/08/95 	 Dilution: 	 1 

Lab File ID:NAS213A.001 	 Blank: b1k0608.001 

Calibration Std.:vc0608.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 
c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 93.7 	79.8 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 
2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-lsopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1 ,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 Wet 	 13_ 	 11 

1,1-Dichloroethane 	 n/a 	 BDL 
Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 
1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 
Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BIM_ 



1 

HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:027S000712 
	

Date: 06/08/95 
	

Dilution: 

Lab File ID:NAS214.001 
	

Blank: b1k0608.001 

Calibration Std.:vc0608.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Di chl oroeth en e 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BOL 	nia. 

Tnchloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethyl b enzen e 	 BDL 	n/a 

m,p-Xyl en es 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 65.1 	43.4 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isop ropyl tol uene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromom ethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 13 
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1,1-Dichloroethane 	 n/a 	 BDL 

Brom ochl oromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Di chl oroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1 ,1,2-Tetrachl oroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:027S000801 	 Date: 06/08/95 	 Dilution: 	 1 

Lab File ID: NAS217.001 	 Blank: b1k0608.001 

Calibration Std.:vc0608.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethyl b enzene 	 BDL 	n/a 

m,p-Xyl en es 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 69 	 51.8 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Tiimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trim ethylb enzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BM. 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechlonde 	 n/a 	 17- 	 11 

1,1-Dichloroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BIM 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Tnchloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BIM 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 

1 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:027S000806 	 Date: 06/08/95 	 Dilution: 	 1 

Lab File ID:NAS216.001 	 Blank: b1k0608.001 

Calibration Std.:vc0608.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichl oropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	Wet 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 80.2 	63.7 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Thmethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	SOL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 12 
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1,1-Di chl oroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 EX 

1,1 ,1-Trichl oroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 

1 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:027S000812 	 Date: 06/08/95 	 Dilution: 	 1 

Lab File ID:NAS215.001 	 Blank: blk0608.001 

Calibration Std.:vc0608.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Di chl oroethen e 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 89.1 	79.8 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Thmethylbenzene 	 BDL 	n/a 

s-butylbenzene/1 ,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechl aide 	 n/a 	 BDL 
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1 ,1-Dichl oroethan e 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1 ,1 ,1-Tri chl oroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:027G000844 	 Date: 06/08/95 	 Dilution: 	 1 

Lab File ID:NAS222.001 	 Blank: b1k0608.001 

Calibration Std.:vc0608.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1, 1-Dichl oroeth ene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BM_ 	n/a 

BFB (surrogate) 	 95.2 	98.7 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BIM 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 BDL 
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1,1-Dichloroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample Location:027S000901 	 Date: 06/08/95 	 Dilution: 	 1 

Lab File ID: NAS218.001 	 Blank: b1k0608.001 

Calibration Std.:vc0608.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichl oroeth en e 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachl oroeth en e 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m, p-Xyl enes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 77.4 	66.6 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BIM 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trim ethylb enzen e 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Brom om ethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechlonde 	 n/a 	 15_ 	 11 

1,1-Di chl oroethane 	 n/a 	 BDL 

Brom ochl orom ethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichl oroeth en e 	 n/a 	 BDL 

Brom odichl orom ethane 	 n/a 	 BDL 

1,1 ,2-Trichl oroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1,2- Tetrachl oroethane 	 n/a 	 BDL 

Brom oform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:027S000906 	 Date: 06/08/95 	 Dilution: 	 1 

Lab File ID: NAS219A.001 	 Blank: b1k0608.001 

Calibration Std.: vc0608.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1 ,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 78.1 	66.7 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1 ,2,4-Trimethylb enzen e 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-lsopropyltoluene 	 BDL 	n/a 

1 ,2-Dichl orobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1 ,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechlonde 	 n/a 	 14. 	 11 

1,1-Dichloroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BOL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1 ,1 ,2-Tri chl oroethane 	 n/a 	 BDL 

1 ,3-Dichl orop rop ene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1 ,2-dibrom omethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1 ,2-Dibrom o-3-chl oroprop ene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample Location:027S000912 	 Date: 06/08/95 	 Dilution: 	 1 

Lab File la NAS220.001 	 Blank: b1k0608.001 

Calibration Std.:vc0608.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

ct,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 90.9 	105 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 9_ 	 11 

1,1-Dichloroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1.1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachlonde 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1.2-dibromomethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Data - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:027G000944 	 Date: 06/08/95 	 Dilution: 	 1 

Lab File ID: NAS221.001 	 Blank: b I k0608.001 

Calibration Std.: vc0608.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Di chl oroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichl orop rop en e 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethyl b enzen e 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 97.6 	97.4 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1 ,4-Dichl orobenzene 	 BDL 	BDL 

p-lsopropyltoluene 	 BOL 	n/a 

1,2-Di chl orobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachl orobutadi en e 	 BDL 	BDL 

1,2,3- Tri chl orobenzene 	 BDL 	BDL 

Di chl orofl u orom ethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichloroftuoromethane 	 n/a 	 BDL 

Methyl enechloride 	 n/a 	 BOL 
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1 ,1-Dichl oroethan e 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Di chl oroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BM 

1 ,2-Dichl oropropan e 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BOL 
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EXECUTIVE SUMMARY 

The Assembly C Site Investigation Plans for Naval Support Activity Memphis proposed two 

phases of investigation for a Confirmatory Sampling Investigation (CSI) at Solid Waste 

Management Unit (SWMU) 62, the M-21 Arresting Gear. The first phase consisted of a soil 

and groundwater investigation using Direct Push Technology (DPT) 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 

CSI's first phase and the resulting findings and conclusions. 

During the first phase of the CSI, 12 subsurface soil samples collected from two intervals at six 

locations were analyzed for volatile organic compounds (VOCs). No detected concentration of 

any VOC in subsurface soil exceeded its U.S. Environmental Protection Agency (USEPA) soil 

screening level. Fluvial deposits groundwater samples collected from four locations were 

analyzed for VOCs. No VOC in groundwater exceeded its USEPA risk-based concentration 

(RBC) for tap water or its maximum contaminant level for drinking water. 

To finalize the Resource Conservation and Recovery Act closure of the SWMU, three surface 

soil samples were collected and analyzed for semivolatile organic compounds (SVOCs), 

pesticides/polychlorinated biphenyls (PCBs), and Appendix IX metals. No SVOCs or PCBs 

were detected in the soil samples. No detected concentration of any pesticide exceeded its 

residential RBC. No detected concentration of any metal exceeded both its residential RBC and 

its background reference concentration (two times the mean background concentration). The 

surface soil sample results were used to prepare a Preliminary Risk Evaluation (PRE). The PRE 

indicates the property is suitable for lease for either residential or commercial land use. 

Based on the results of the first phase and the PRE, no further action is recommended for 

SWMU 62. 
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1.0 INTRODUCTION 

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

Investigation (CSI) report has been prepared for Solid Waste Management Unit (SWMU) 62, 

the M-21 Arresting Gear, 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 62, respectively. 

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

NSA Memphis, which includes SWMU 62, 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 Resource Conservation and Recovery Act (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 62 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) of 

RCRA Permit No. TN2-170-022-600 and applicable regulations. 

The Assembly C Site Investigation Plans (E/A&H, 1995) proposed two phases of investigation 

for the CSI at SWMU 62. The first phase consisted of a subsurface soil and groundwater 

investigation using Direct Push Technology (DPT) 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. 
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In addition, three surface-soil samples were collected and analyzed, and the results were used 

to prepare a Preliminary Risk Evaluation (PRE). The PRE indicates the property is suitable for 

lease for either residential or commercial land use. 

This CSI report summarizes the activities conducted during the first phase of the CSI and 

provides conclusions, including a recommendation for no further action at SWMU 62. 

1-7 



Confirmatory Sampling Investigation Report 
Assembly C — SWMU 62, M-21 Arresting Gear 
NSA Memphis, Millington, Tennessee 
Revision 2: September 25, 1996 

This page intentionally left blank. 

1-8 



Confirmatory Sampling Investigation Report 
Assembly C — SWMU 62, M-21 Arresting Gear 

NSA Memphis, Millington, Tennessee 
Revision 2: September 25, 1996 

	

2.0 	SITE DESCRIPTION AND HISTORICAL INFORMATION 

	

2.1 	Site Description 

SWMU 62 is the former location of a portable arresting gear mechanism (M-21) on the active 

Runway 4-22. The site presently consists of two empty, cement-lined, L-shaped containment 

pits on either side of the runway that once housed the arresting gear. A 4-foot diameter cement 

cap, approximately 90 feet west of the western containment pit, covers a makeshift drywell, 

which once received drainage from the containment pit. This area has been disturbed by past 

activities and is generally level. The site drains southwest along a drainage swale which 

ultimately empties into the North Fork Creek. Figure 2-1 provides a site map of SWMU 62. 

	

2.2 	Historical Site Operations 

The gear, which was powered by a generator, was first used in 1985 for pilot training. A 6-inch 

diameter polyvinyl chloride drain line was installed in the L-shaped containment pit on the west 

side of the runway to drain any potentially contaminated rainwater which might otherwise collect 

in the pit. This drain line led to the drywell. No construction details are available for the well 

itself, but, according to Public Works personnel, it is constructed of three 55-gallon drums 

welded end-to-end, buried in a 12-foot deep hole, and seated on a bed of gravel. The bottom 

drum was perforated to allow water to seep out. The residual contaminants from the arresting 

gear pit (hydraulic fluid, diesel fuel, and lube oil) would enter the drum unit and float on the 

heavier water, allowing for periodic removal. A pile of leftover cement is approximately 30 feet 

west of the drywell. 
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3.0 	PREVIOUS INVESTIGATIONS 

No known site investigations were performed before the CSI. 
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4.0 	FIELD INVESTIGATION AND METHODS 

The CSI soil and groundwater sampling program at SWMU 62 was performed to determine if 

contaminants associated with the arresting gear pits and drywell were present in subsurface soil 

and groundwater. Specifically, the CSI objectives were: 

• Determine the potential for subsurface soil contamination in the loess. 

• Determine the potential for groundwater contamination in the loess and fluvial deposits. 

• Assess the status/impact from the arresting gear pits and the drywell. 

• Determine the suitability of the property for leasing by preparing a PRE. 

This section summarizes the soil and groundwater sampling tasks during the first phase of the 

CSI, which used a hand auger to collect surface soil samples and DPT equipment for subsurface 

soil and groundwater sampling. 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 (E/A&H, 1995). 

Section 4.1 presents the general sampling protocols and rationale for the hand-auger surface-soil 

investigation and the DPT subsurface soil investigation. Section 4.2 presents the general 

sampling protocols and rationale for the DPT groundwater investigation. Specific sampling 

protocols (sample handling, field Quality Assurance/Quality Control [QA/QC], and 

decontamination) are presented in Section 4.3. 

Analytical Parameters 

Three surface-soil samples were collected and analyzed to prepare a PRE to determine the 

suitability of the property for leasing. These samples were shipped to the National 

Environmental Testing (NET) laboratory in Bedford, Massachusetts, and analyzed for 

semivolatile organic compounds (SVOCs) by USEPA Method 8270, pesticides/polychlorinated 
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biphenyls (PCBs) by USEPA Method 8080, and Appendix IX metals by USEPA Method 

6010/7000 series. 

Subsurface soil and groundwater samples were collected during the DPT investigation to 

determine the nature and extent of possible petroleum or solvent contamination at SWMU 62 by 

selecting volatile organic compounds (VOCs) as an indicator parameter. 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 (duplicates) for QA/QC 

purposes during the screening survey. They were shipped to NET for VOC analysis by USEPA 

Method 8240. 

Soil and groundwater samples submitted to Hydrologic's onsite laboratory were analyzed for 

VOCs using Level II-equivalent Data Quality Objectives (DQOs). Soil and groundwater samples 

submitted to NET were analyzed using a Level III-equivalent DQO for 95% of the samples and 

a Level IV-equivalent DQO for 5% of the samples. 

E/A&H validated the results of the surface soil samples. Validata Chemical Services, Inc., of 

Norcross, Georgia, validated the analytical results of the NET confirmation samples collected 

during the DPT investigation. Attachment 1 contains the validation report, which indicates that 

the overall data quality of the analytical work is satisfactory. 

Hand-Auger Sampling Methods 

On February 13, 1996, E/A&H collected three surface soil samples at SWMU 62 using a 

3-inch-diameter, stainless-steel hand auger. The hand auger was advanced from land surface to 

1 foot below land surface (bls) using a clockwise motion. The soil collected in the auger was 

placed in a stainless-steel bowl for processing. 
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DPT Sampling Methods 

On May 15, 22, 25, and 26, 1995, E/A&H conducted a DPT survey at SWMU 62 to obtain 

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

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

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 hydrocone (a GS-1 groundwater 

sampler) obtained groundwater samples from specific depths in the upper fluvial deposits, with 

and without an applied vacuum, and generated hydraulic conductivity information. DPT 

sampling methods are detailed in Section 4.4.4.3 of the Comprehensive RFI Work Plan (E/A&H, 

1994). 

4.1 	Subsurface and Surface Soil Investigation 

4.1.1 Surface Soil Investigation 

The Comprehensive Sampling Investigation Report for Assembly C (E/A&H, Revision 0 —

November 1, 1995) stated that three surface soil samples would be collected from 0 to 1 foot bls 

— one immediately adjacent to each arresting gear pit and one next to the drywell. Figure 4-1 

shows the sample locations. Each surface soil sample was collected with a decontaminated 

stainless-steel hand auger and immediately placed in a stainless-steel bowl in preparation for 

homogenization and containerization. 

Surface Soil Sampling Rationale 

The surface soil samples were collected near the three most prominent features of the SWMU: 

the arresting gear pits and the drywell. 
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Surface Soil Sample Collection Methods 

An E/A&H representative collected the surface soil samples with a stainless-steel hand auger. 

Upon retrieval, the soil was removed from the hand auger and placed in a stainless-steel bowl 

for processing. Each sample was homogenized with a clean, stainless-steel spoon 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 

(E/A&H, 1994). After containerization, each sample was immediately placed on ice for 

transport to the offsite laboratory. Sample location, designation, and time collected were 

recorded in the field logbook. 

4.1.2 DPT Subsurface Soil Investigation 

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

SWMU 62. Shallow subsurface soil samples (less than 3 feet bls) were collected from the loess 

at each of the six DPT locations proposed in the Assembly C Site Investigation Plans 

(E/A&H, 1995). No water-bearing zone was present in the loess; therefore, deeper (17 to 

20 feet bls) subsurface soil samples were also collected from this unit. Figure 4-1 shows the 

DPT sample locations. 

Subsurface Soil Sampling Rationale 

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

soundings (P0-1 and P0-6) to develop a tentative lithologic profile. P0-1 was advanced to the 

west of the runway next to the drywell, and P0-6 was advanced near the eastern arresting gear 

pit. Figure 4-1 shows the piezocone locations, and Appendix A contains the piezocone file 

information and plots. As shown on the piezocone logs and plots, the water-bearing zone in the 

fluvial deposits is readily identifiable at 38 feet bls (P0-1) and 32 feet bls (P0-6). The 

piezocone information does not suggest that a water-bearing zone is present in the loess. 
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The Assembly C Site Investigation Plans (E/A&H, 1995) proposed the following shallow soil-

sampling intervals: 0 to 1 foot bls near the drywell (Locations 1, 2, 3, and 4) and 2 to 3 feet 

bls near the arresting gear pits (Locations 5 and 6). Due to poor sample recovery and the 

presence of roots and vegetation around the drywell, the 1- to 3-foot subsurface soil interval was 

sampled at Locations 1 and 3, and the 2- to 4-foot interval was sampled at Location 2. The 

1- to 3-foot interval was sampled at Locations 4, 5, and 6 to obtain enough sample volume for 

laboratory analysis. 

The Assembly C Site Investigation Plans (E/A&H, 1995) proposed collecting a subsurface soil 

sample from the soil/water interface in the loess if a groundwater sample could not be collected. 

The piezocone plots did not identify a water-bearing zone in the loess; moreover, split-spoon soil 

sampling confirmed the absence of groundwater in this zone. Therefore, as outlined in the work 

plan, a subsurface soil sample was collected from the loess at each of the six proposed 

DPT sampling stations from the 18- to 20-foot interval (except for Location 3, where the 17-to 

19-foot interval was sampled). The following section provides details regarding the subsurface 

soil sampling procedures. 

Subsurface Soil Sample Collection Methods 

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 was immediately screened for organic vapors using an HNu (model GP 101, 

with a 10.2 eV lamp) photoionization detector. No organic vapors were detected. A 

representative soil sample was collected and placed in a jar for onsite VOC analysis by 

Hydrologic. Twenty-five percent of the soil samples were split and shipped to NET for 

confirmation analysis. A description of each soil sample; the field screening results; and sample 

location, designation, and time collected were recorded in the field logbook. 
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4.2 	DPT Groundwater Investigation 

The DPT groundwater investigation focused on the water-bearing zone in the fluvial deposits, 

which is a preferential zone of groundwater flow and a potential route for contaminant transport. 

As previously mentioned, the loess at SWMU 62 did not have a water-bearing zone capable of 

providing groundwater samples. The water-bearing zones at NSA Memphis are described in 

Section 5, Geology and Hydrogeology. 

Groundwater Sampling Rationale 

As described in Section 4.1.1, two DPT piezocones were advanced at SWMU 62 to determine 

the depth of potential water-bearing zones in the loess and fluvial deposits. Based on the 

piezocone results, no water-bearing zone was identified in the loess, and depth to groundwater 

in the fluvial deposits ranged from 35 to 40 feet bls. To confirm the absence of a water-bearing 

zone in the loess, SST advanced the hydrocone to 18 feet bls at Location 1. After 15 minutes, 

a vacuum was applied to the sampler in an attempt to draw water into the collection device. The 

sampler was raised 1 foot every 15 minutes in an attempt to find a water-bearing zone, but no 

groundwater entered the sampler. This procedure was abandoned at 9 feet bls, and subsurface 

soil samples were collected as outlined in Section 4.1.1. 

Groundwater Sample Collection Methods 

Groundwater samples were collected during the DPT investigation using the hydrocone. The 

SST technician advanced the hydrocone to refusal (between 37 and 42 feet bls) at each DPT 

location to obtain a groundwater sample from the fluvial deposits. The volume of groundwater 

entering the hydrocone was monitored on the on-board computer screen. When at least 

100 milliliters of groundwater had entered the sampler, the hydrocone was retracted. 

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

Teflon tubing into the bottom port of the hydrocone and decanting the groundwater directly into 

the sample vials to minimize the loss of VOCs. If no groundwater entered the hydrocone after 

30 minutes, a vacuum was applied to the sampling device. After an additional waiting period 

4-9 



Confirmatory Sampling Investigation Report 
Assembly C — SWMU 62, M-21 Arresting Gear 
NSA Memphis, Millington, Tennessee 
Revision 2: September 25, 1996 

(typically 20 minutes), if no water had entered the sampler, it was raised in 1-foot increments 

every 15 minutes for 1.5 hours in an attempt to find a water-bearing zone. 

E/A&H collected a fluvial deposits groundwater sample from Locations 1, 4, 5, and 6 at depths 

ranging from 38 to 42 feet bls. No fluvial deposits groundwater sample could be collected from 

Locations 2 and 3; sampler refusal was at 37 and 38 feet, respectively, which apparently was 

not deep enough to penetrate the water-bearing zone in the fluvial deposits at these locations. 

4.3 	Sampling Protocol 

The CSI sampling activities 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 

each subsurface soil and groundwater sample. Empty containers were kept packaged until used, 

at which time they were immediately chilled and isolated in coolers. Subsurface soil samples 

for VOC analysis were containerized immediately upon collection to minimize the loss of VOCs. 

Surface soil samples for SVOC, pesticide/PCB, and Appendix IX metals were thoroughly 

homogenized prior to containerization. Groundwater samples were obtained directly from the 

hydrocone. 

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. Duplicate sample analytical results are discussed 

in Section 6, Nature and Extent of Contamination. 
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4.3.2 Sample Processing and Chain-of-Custody Procedure 

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

were 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 E/A&H geologist directly to the onsite lab. The Hydrologic chemist recorded 

each sample in a sample logbook immediately upon receipt. 

Samples submitted to NET 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 submitted. NET  reported 

all sample shipments arrived in good condition and at the appropriate temperature. 

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 (S = soil, G = groundwater). The last six digits identify the 
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sample location and interval. For example, the sample label "0626006038" designates a 

SWMU 62 groundwater sample collected from Location 6 at a depth of 38 feet. Note: An 

exception to the labeling scheme occurred at Location 1. The first two digits identify the SWMU, 

the second two digits identify the matrix (SG denotes a soil sample collected with the geocone, 

GH denotes a groundwater sample collected with the hydrocone), and the last four digits identify 

the sampling station and maximum depth of sample collection. For instance "62SG0120" 

designates a SWMU 62 soil sample collected with the geocone sampler at Location 1 at a 

maximum depth of 20 feet. 

	

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 (E/A&H, 1995). 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, at the decontamination pad east of SWMU 40 across First Avenue, 

or at the Southside decontamination pad. 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 soap and water mixture 

• Rinse with potable water 

• Rinse with deionized organic-free water 

• Rinse twice with pesticide-grade isopropyl alcohol 

4-12 



Confirmatory Sampling Investigation Report 
Assembly C — SWMU 62, M-21 Arresting Gear 

NSA Memphis, Millington, Tennessee 
Revision 2: September 25, 1996 

• Rinse with deionized organic-free water 

• Wrap with aluminum foil or plastic 

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

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

groundwater samples directly from the hydrocone, and surface soil samples directly from the 

hand auger; therefore, no investigation-derived waste 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), provided in 

Attachment 2 of this document. 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 thick in the Memphis area; at NSA Memphis it ranges 

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

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

use survey portion of previous underground storage tank investigations 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. 

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. 
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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 

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

10 to 60 feet thick 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 confined conditions in the fluvial deposits. Typically a 

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

in the fluvial deposits generally coarsen with depth, and typically, the upper portion consists of 

a mixture of very fine sand with varying degrees of silt and clay and becomes increasingly less 

silty with depth, grading into a fine to medium sand near the middle of the unit. Grain sizes 

typically coarsen below this interval, grading into a gravelly sand near the fluvial deposits basal 

section. 

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 fine silty sand 

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

Formation ranges in thickness from approximately 35 to 180 feet in the NSA Memphis area. 

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 62 DPT investigation. 
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5.2.1 USGS Stratigraphic Test Boring 

The United States Geological Survey (USGS) drilled stratigraphic test hole 2 approximately 

700 feet northwest of SWMU 62 in April 1994 (see Figure 1-1). Attachment 2 of this document 

contains a copy of the previously referenced Kingsbury and Carmichael publication, which 

provides a geologic cross-section showing test hole 2 (USGS designation Sh:U-98. This boring 

was drilled 22 feet into the top of the Cook Mountain Formation to better understand the site 

geology prior to monitoring well installations at NSA Memphis. Cuttings from the test hole 

were visually logged by a field geologist during drilling, and the test hole was geophysically 

logged following completion. The stratigraphy and lithologies encountered are as follows: 

Loess: 	 Approximately 45 feet of wind-blown silt deposits (loess). 
These materials were described as silt and clay. 

Fluvial Deposits: 	 Approximately 51 feet of fluvial deposits. These materials 
were described as sand and gravel. 

Cockfield Formation: 	 Approximately 82 feet of alternating sand, clay, and some 
lignite. 

Cook Mountain Formation: 	The Cook Mountain Formation was characterized as a 
dense, light olive-gray to greenish-gray clay. It serves as 
the confining unit separating the Cockfield Formation from 
the Memphis aquifer. The termination depth of the boring 
was 200 feet bls, with the top of the Cook Mountain 
Formation encountered at approximately 178 feet bls. 

The USGS collected a Shelby-tube sample from stratigraphic test hole 2 for geotechnical 

analysis. The vertical permeability of a subsurface soil sample from the 199- to 200-foot 

interval (Cook Mountain Formation) was 4.5 x 10-5  cm/sec. 
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5.2.2 Previous Investigations 

Site-specific subsurface soil information was collected while implementing the 

Interim Measures (IM) investigation at SWMU 1, the Fire Department Drill Area, which is 

approximately 500 feet northwest of SWMU 62 (see Figure 1-1). According to the 

IM Investigation Report SOUTHNAVFACENGCOM, USGS, E/A&H, March 1993), visual 

classification indicated low-permeability silts with varying degrees of clay extending to at least 

44 feet bls. No permeability data for subsurface soil were collected at SWMU 1. 

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 RFIs, and communication with USGS representatives, groundwater in the 

fluvial deposits flows locally toward the north-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. 

5.2.3 DPT Piezocone Soundings 

As outlined in Section 4.1.1 of this document, two piezocone soundings (designated P0-1 and 

P0-6; refer to Figure 4-1) were performed at SWMU 62 to obtain information about the 

lithology and potential water-bearing zones before collecting samples. Appendix A provides 

piezocone logs and plots for SWMU 62. E/A&H used this information to select groundwater 

sampling intervals for the DPT investigation. As shown on the piezocone logs, the potential 

water-bearing zones in the fluvial deposits are below 38 feet at P0-1 and below 32 feet at P0-6. 

These zones are described on the lithologic log as a cemented sand, silty fme sand, and fme sand 

and are readily identifiable on the associated plots by the higher point stress. Based on the 

piezocone logs and plots, no definitive water-bearing zone is present in the loess. 
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5.2.4 DPT Hydrocone Plots 

During the DPT investigations, the hydrocone obtained groundwater samples from specific 

depths in the fluvial deposits. The sampling device, which included a transducer attached to an 

on-board computer system via an umbilical cable, recorded 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. However, due 

to an instrument malfunction, only one horizontal permeability measurement was obtained during 

the SWMU 62 investigation. The horizontal hydraulic permeability of the fluvial deposits at 

Location 4 (Figure 4-1) was 4.59 x 10-5  cm/sec at a depth of 42 feet. Appendix A provides the 

hydrocone sample plot and horizontal permeability measurement for the groundwater sample 

collected from Location 4. 
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6.0 	NATURE AND EXTENT OF CONTAMINATION 

This section presents the results of the surface soil (0 to 1 foot bls), subsurface soil ( > 1 foot 

bis), and groundwater samples collected during the CSI. Surface soil samples were analyzed 

for SVOCs, pesticides/PCBs, and Appendix IX metals. Subsurface soil and groundwater 

samples were analyzed for VOCs. 

Detected concentrations of organics and inorganics have been compared with media-specific 

guidance concentrations from the USEPA Region III Risk-Based Concentration (RBC) Table 

(July to December 1995) to evaluate the risk associated with exposure to soil and groundwater 

contaminants and to assess the transfer potential of contaminants from soil to groundwater. In 

addition, metals concentrations for the soil samples are compared with established reference 

concentrations (RCs) derived from background samples at NSA Memphis to determine if they 

represent naturally occurring concentrations. Background RC calculations were provided in the 

Technical Memorandum — Assemblies A through D Background Reference Concentrations, 

E/A&H, September 18, 1996). 

Specifically, surface soil sample results are compared with RCs, residential and industrial RBCs, 

and soil screening levels (SSLs); whereas subsurface soil sample results are compared with 

RCs and SSLs only (USEPA Region III RBC Table, July to December 1995). Groundwater 

sample results are compared with RBCs for tap water (USEPA Region III RBC Table, July to 

December 1995) and the USEPA maximum contaminant level (MCL) for drinking water 

(USEPA Drinking Water Regulations and Health Advisories, May 1995). 

Section 6.1 briefly discusses the criteria used to determine the RCs (two times the mean 

background concentration) for metals. Section 6.2 summarizes the detected contaminants in soil 

compared with the respective RBC and/or SSL values. Contaminants identified in surface soil 

are further evaluated in the Preliminary Risk Evaluation (Section 7). Section 6.3 summarizes 

the detected constituents in groundwater compared with their RBC and MCL values. 

Contaminants detected at SWMU 62 are summarized in Section 6.4. 
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6.1 	Background Reference Concentrations 

Background locations were established at five areas at NSA Memphis (shown on Figure 6-1) to 

determine ambient soil and groundwater quality conditions. Background data for soil samples 

only are discussed here as no SWMU 62 groundwater samples were analyzed for metals. 

Background data for soil consist of 12 samples collected from five boring locations. The 

background RCs for metals were calculated by doubling the mean concentration detected. Two 

RCs were established for soil — one for surface soil (0 to 1 foot bls) and one for subsurface soil 

( > 1 foot bls). Table 6-1 shows the RCs for metals detected in surface soil. 

	

6.2 	Soil Sample Analytical Results 

The following sections summarize the results of soil samples collected during the CSI. 

Appendix B contains the analytical data. 

6.2.1 Surface Soil Samples 

E/A&H collected three surface soil samples from 0 to 1 foot bls. The samples were analyzed 

for pesticides/PCBs, SVOCs, and Appendix IX metals. Figure 4-1 shows the surface soil 

sampling locations, and Table 6-1 summarizes the detected contaminant concentrations. 

Pesticides/PCBs 

Two pesticides, 4,4'-DDT and dieldrin, were detected in one surface soil sample. The 

4,4'-DDT concentration did not exceed its residential RBC or SSL. Although the dieldrin 

concentration of 0.011 milligrams per kilogram (mg/kg) in surface soil sample 062S000801 

exceeded the transfer from soil to groundwater SSL (0.001 mg/kg), it did not exceed the average 

background concentration (0.131 mg/kg) stated in the June 2, 1995, Technical Memorandum 

Discussion of Dieldrin Risk Management Issues (E/A&H, 1995) or its residential RBC 

(0.04 mg/kg). As stated in the memorandum, dieldrin is ubiquitous at NSA Memphis as a result 
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Analyte 

Table 6-1 
Detected Concentrations of Metals, Pesticides, and SVOCs in Surface Soil 

SWMU 62 — M-21 Arresting Gear 
(data in milligrams per kilogram) 

Sample Location/ID 
7 (0 - 1') 	8 (0 - 1') 	9 (0 - 1') 	RCI 

062S000701 	062S000801 	062S000901 	0 - 1' 
	

SSLb 
RBCC 
	

RBCC 
Residential 
	

Industrial 
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Analyte 

Table 6-1 
Detected Concentrations of Metals, Pesticides, and SVOCs in Surface Soil 

SWMU 62 — M-21 Arresting Gear 
(data in milligrams per kilogram) 

Sample Location/ID 
7 (0 - 1') 	8 (0 - 1') 	9 (0 - 1') 	RC• 

062S000701 	062S000801 	062S000901 	0 - 1' 
	

SSLb 
RBCC 
	

RBCC 
Residential 
	

Industrial 

Organic Compounds 

4,4'-DDT 
	

ND 	 0.003 	 ND 

Dieldrin 
	

ND 
	

0.011 
	

ND 
	

0.131h 
	

0.001 
	

0.04 
	

0.36 

Notes: 
Reference concentration (2 x the mean background concentration). Background concentrations were established for the 0 to 1-foot and the greater than 1-foot 
intervals below land surface using analytical data from 12 soil samples collected from five background soil boring locations at various locations on the Northside 
and Southside of NSA Memphis (Technical Memorandum — Assemblies A through D Background Reference Concentrations, E/A&H, September 18, 1996). 
Soil Screening Level; obtained from the USEPA Region HI RBC Table, July to December 1995. 
Risk-based concentration; obtained from the USEPA Region HI RBC Table, July to December 1995. 
Analyte was not detected. 
Estimated concentration. 

— 	= 	No guidance concentration exists for this analyte. 
Although there is no published SSL or RBC for lead, USEPA has published a recommended soil screening concentration of 400 mg/kg for residential land use 
and 1,000 mg/kg for industrial land use (Office of Solid Waste 
and Emergency Response Directive 9355.4-12). 
The June 2, 1995 Technical Memorandum Discussion of Dieldrin Risk Management Issues (E/A&H, 1995) states that the average concentration of dieldrin in 
samples collected during a background study at NSA Memphis was 0.131 mg/kg. Though background concentrations are normally assumed to be zero for 
organic compounds, this value has been included for comparison. 

Bold indicates analyte exceeds the RC. 
Italics indicates analyte exceeds the soil screening level. 
LARGE PRINT indicates analyte exceeds the residential RBC. 

■ RC = 

SSL = 
• RBC = 
d ND = 
e 	J = 
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of aerial applications during a U.S. Department of Agriculture quarantine on the white-fringed 

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

NSA Memphis did not exceed 1E-4 Incremental Lifetime Excess Cancer Risk (ILCR). The 

average concentration of samples collected during a background study was 0.131 mg/kg with a 

maximum detected concentration of 0.311 mg/kg. As stated in the memorandum, "This finding 

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

absence of other significant carcinogenic risk contributors." In addition, because of the chemical 

properties of dieldrin and the physical properties of soil, it is not expected to leach in 

appreciable quantities (if at all) into underlying groundwater. 

SVOCs 

No SVOCs were detected in the surface soil samples collected from SWMU 62. 

Appendix IX Metals 

Twelve Appendix IX metals were detected in the surface soil samples (refer to Table 6-1). The 

residential and industrial RBCs for arsenic (0.43 mg/kg and 3.8 mg/kg, respectively) were 

exceeded in all three surface soil samples; however the detected arsenic concentrations 

(9.7 mg/kg to 10.5 mg/kg) did not exceed the RC (13.2 mg/kg) or the SSL (15 mg/kg). The 

barium concentration in all three samples (ranging from 113 mg/kg to 150 mg/kg) exceeded the 

SSL (32 mg/kg) but not the RC (191 mg/kg) or the residential RBC (5,500 mg/kg). Cadmium, 

nickel, silver, and tin concentrations exceeded their RCs but not their SSLs or RBCs. 

6.2.2 Subsurface Soil Samples 

E/A&H collected 12 subsurface soil samples. Two intervals were sampled at each of the six 

DPT sampling locations as outlined in Section 4.1. The samples were analyzed for VOCs. 

Figure 4-1 shows the subsurface soil sampling locations, and Table 6-2 summarizes the detected 

contaminant concentrations. 
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Analyte 

Table 6-2 
Detected Concentrations of VOCs in Subsurface Soil 

SWMU 62 — M-21 Arresting Gear 
(data in milligrams per kilogram) 

Sample Location/ID 
2 (18 - 20') 
	

5 (18' - 20') 
	

6 (18' - 20') 
062S000220 
	

062S000520 
	

062S000620 SSL• 

.n-Propylbenzene 
	

0,0053 
	

ND" 
	

ND 

Methylene chloride 	 ND 
	

0.002 PI 
	

0.001 J 
	

0.010 

Notes: 
• SSL 
b  ND 

d J  

Soil Screening Level; obtained from the USEPA Region III RBC Table, July to December 1995. 
Compound not detected. 
No reference or guidance concentration exists for this analyte. 

• Estimated concentration. 

No VOCs were detected in soil samples at concentrations exceeding SSLs. The only VOCs 

detected in the subsurface soil samples were n-propylbenzene in the 18-to 20 foot interval sample 

at Location 2 (0.0053 mg/kg; no SSL exists), methylene chloride in the 18 to 20-foot interval 

sample from Location 5 (0.002 mg/kg; SSL = 0.010 mg/kg), and methylene chloride in the 

18 to 20-foot sample from Location 6 (0.001 mg/kg). n-Propylbenzene is a common petroleum 

constituent, and methylene chloride is a common laboratory artifact. 

6.3 	Groundwater Samples 

E/A&H collected groundwater samples from the fluvial deposits at Locations 1, 4, 5, and 6. 

The groundwater samples were analyzed for VOCs. Figure 4-1 shows the sampling locations, 

and Table 6-3 summarizes the detected VOCs concentrations. 

Analyte 

Table 6-3 
Detected Concentrations of VOCs in Groundwater 

SWMU 62 — M-21 Arresting Gear 
(data in micrograms per liter) 

Sample Location/ID 
5 (40' to 41') 	 RBC• 
062G005041 	 Tap Water  

MCLb 
Drinking Water 

cetone 	 9 J• 	 5,700 

Methylene chloride 
	

1J 
	

4.1 
	

5 

Toluene 
	

1J 
	

750 
	

1,000 

Notes: 
• RBC 	= 	Risk-Based Concentration; obtained from the USEPA Region III RBC Table, July to December 1995. 
b  MCL = Maximum Contaminant Level for Drinking Water; obtained from the USEPA Drinking Water Regulations and 

Health Advisories, May 1995. 
J 	= 	Estimated concentration 

d — 	= 	No guidance concentration exists for this analyte. 
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The only VOCs detected in fluvial deposits groundwater were in the confirmation samples 

analyzed by the offsite laboratory. The detected VOCs were toluene, acetone, and methylene 

chloride. No detected VOC exceeded its respective RBC for tap water or MCL for drinking 

water. Toluene was detected in one sample at 1 microgram per liter (µg/L) (RBC = 750 µg/L, 

MCL = 1,000 µg/L). Acetone was detected in one sample at 9 µ,g/L (RBC = 3,700 µg/L, no 

MCL exists). Methylene chloride was detected in one sample at 1 ii,g/L (RBC = 4.1 pig/L and 

MCL = 5 lig/L). Acetone and methylene chloride are common laboratory artifacts. Figure 4-1 

shows the DPT groundwater sampling locations. 

6.4 	Summary of Nature and Extent 

Soil and groundwater analytical results indicate minimal contamination at SWMU 62. No 

SVOCs were detected in surface soil samples. No detected concentration of any pesticide in 

surface soil exceeded its residential RBC, and no metals in surface soil exceeded both the 

residential RBC and RC. No detected concentration of any VOC in subsurface soil exceeded 

its SSL. No groundwater contaminant exceeded its RBC for tap water or its MCL for drinking 

water. Figures 6-2 and 6-3 summarize surface soil and groundwater contaminants, respectively. 

Contaminant Transfer from Soil to Groundwater 

Tables 6-1 and 6-2 provide SSL values for transfer from surface and subsurface soil to 

groundwater. Figure 6-4 illustrates that no contaminant in any soil sample exceeded both the 

RC (or background concentration for dieldrin) and the SSL. 
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7.0 	PRELIMINARY RISK EVALUATION 

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

Finding of Suitability to Lease (USEPA Region IV Memorandum, November 1994), a PRE was 

conducted for SWMU 62 to finalize the RCRA closure of the SWMU. Three surface soil 

samples were collected from unpaved areas — one next to each arresting gear pit and one next 

to the drywell (refer to Figure 4-1). The samples were shipped to an offsite laboratory (NET 

of Bedford, Massachusetts) under chain-of-custody documentation for the following analyses: 

Analysis 	 Method 

SVOCs 	 USEPA Method 8270 

Chlorinated Pesticides/PCBs 	 USEPA Method 8080 

40 CFR 264 Appendix IX Metals 	USEPA Method 6010/7000 Series 

A PRE is conducted by constructing a table for carcinogenic and systemic (noncarcinogenic) 

compounds. The maximum concentration for each detected chemical and its corresponding RBC 

concentration were entered into the table to calculate cumulative human health risk. Soil data 

used in the calculations are exclusively from samples collected across the surface soil interval 

(0 to 1 foot bls). 

Proportionate risk is calculated for each detected site chemical by comparing its maximum 

reported concentration with the corresponding RBC value. Risk and hazard for residential and 

commercial scenarios were calculated separately. RBC values were calculated by USEPA based 

on a risk threshold of 10-6  for carcinogens or a hazard quotient threshold of 1.0 for 

noncarcinogens. Therefore, a risk ratio is calculated for each contaminant by one of the 

following two equations: 
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Carcinogenic Risk Ratio: 	RR 	= media concentration x 77? 
screening value 

Noncarcinogenic Risk Ratio: 	RR 	= media concentration x THQ 
screening value 

the risk ratio 
the maximum concentration of a site chemical 
the RBC value for that particular chemical 
target risk used by USEPA to calculate RBCs for 
carcinogens (10-6) 
target hazard quotient used by USEPA to calculate RBCs 
for noncarcinogens (1.0) 

Tables 7-1 and 7-2 summarize PRE results for SWMU 62 for carcinogens and noncarcinogens, 

respectively. The risk ratios for each chemical are summed separately for both residential and 

commercial scenarios to determine the overall site risk. For each scenario, cumulative risk (for 

carcinogens) and cumulative hazard index (HI) (for noncarcinogens) are calculated separately, 

and the cumulative risk and HI are each compared to the corresponding cumulative threshold in 

accordance with the November 1994 USEPA Region IV Memorandum. 

If the carcinogenic ILCR is greater than 10-a (the cumulative risk threshold) or the 

noncarcinogenic HI is greater than 1 (the cumulative HI threshold), the site may require 

additional investigation for the corresponding land use scenario (USEPA Region IV 

Memorandum, November 1994). If neither threshold is exceeded, the property is considered 

suitable to lease for the specified land use scenario. 
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TABLE 7-1 
PRELIMINARY RISK EVALUATION FOR SWMU 62 
RESIDENTIAL AND COMMERCIAL CARCINOGENS 
NSA MEMPHIS RFI 

Parameter 

Reference 
Concentration 

(mg/kg) 
Maximum 
(mg/kg) 

Residential RBC 
Carcinogen 

(mg/kg) 

Risk 
Ratio 

Commercial RBC 

Carcinogen 
(mg/kg) 

Risk 
Ratio 

Arsenic 13.1 10.5 0.43 3.8 

Barium 19.1 150 

Cadmium ND 4 

Chromium 26.4 12 

Cobalt 15 10.5 

Copper 23.6 18.9 

4,4'-DDT 0.003 1.9 1.6E-09 17 1.76E-10 

Dieidrin 0.011 0.04 2.8E-07 0.36 3.06E-08 

Lead 28.7 14.1 

Nickel ND 19.4 

Silver ND 3 

Tin 22.5 
Vanadium 49.6 25.4 

Zinc 88.3 59 

ILCR SUM 3E-07 SUM 3E-08 

NOTES: 

ILCR Incremental excess lifetime cancer risk 

HI 	Hazard index 

Blank spaces Indicates not applicable 

ND 	Not detected 

All concentrations are in pans per million (mg/kg). 

The maximum concentration reported for each contaminant was 

used to develop the table above. 

Soil sample data were from the surface (0-1') interval only. 

Screening values (RBCs) are from the July to December 1995 

Risk-Based Concentration (RBC) Table (October 20, 1995 USEPA 

Region III RBC memo). 

The maximum lead (Pb) concentration reported at SWMU 62 was 

14.1 mg/kg. This is less than the 400 mg/kg residential soil 

screening level for total lead (USEPA OSWER Directive 9355.4-12). 

• Metal was excluded from the risk ratio because the maximum 

reported concentration is less than the corresponding reference 

concentration. 



TABLE 7-2 
PRELIMINARY RISK EVALUATION FOR SWMU 62 
RESIDENTIAL AND COMMERCIAL NONCARCINOGENS 
NSA MEMPHIS RFI 

Parameter 

Reference 
Concentration 

(mg/kg) 
Maximum 

(mg/kg) 

Residential RBC 
Noncarcinogen 

(mg/kg) 

Hazard 
Ratio 

Commercial RBC 
Noncarcinogen 

(mg/kg) 

Hazard 
Ratio 

* Arsenic 13.1 10.5 
Barium 19.1 150 5500 0.027 140000 0.0011 
Cadmium ND 4 39 0.10 1000 0.004 

* Chromium 26.4 12 390 10000 
* Cobalt 15 10.5 4700 120000 
* Copper 23.6 18.9 2900 76000 

4,4'-DDT 0.003 
Dieldrin 0.011 
Lead 28.7 14.1 
Nickel ND 19.4 1600 0.012 41000 0.00047 
Silver ND 3 390 0.0077 10000 0.0003 
Tin 22.5 1000000 0.00002 47000 0.00048 

* Vanadium 49.6 25.4 550 14000 
* Zinc 88.3 59 23000 610000 

HI SUM 0.14968 SUM 0.00632 

NOTES: 

ILCR Incremental excess lifetime cancer risk 
HI 	Hazard index 

Blank spaces Indicates not applicable 
1123 	Not detected 

All concentrations are in parts per million (mg/kg). 
The maximum concentration reported for each contaminant was 

used to develop the table above. 
Soil sample data were from the surface (0-1') interval only. 
Screening values (RBCs) are from the July to December 1995 

Risk-Based Concentration (RBC) Table (October 20, 1995 USEPA 
Region III RBC memo). 

The maximum lead (Pb) concentration reported at SWMU 62 was 
14.1 mg/kg. This is less than the 400 mg/kg residential soil 
screening level for total lead (USEPA OSWER Directive 9355.4-12). 

Metal was excluded from the risk ratio because the maximum 
reported concentration is less than the corresponding reference 
concentration. 
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This PRE does not evaluate the potential exposure that might be experienced by construction 

workers should site structures be excavated in the future. This would require an acute or 

subchronic assessment of subsurface soil data. For the site worker scenario, USEPA 

recommends an exposure duration of 25 years — a chronic exposure scenario. Exposure 

durations less than seven years, as would be assumed for a construction worker scenario, are 

considered acute or subchronic. RBCs would be less conservative if calculated based on a 

subchronic or an acute exposure scenario. USEPA used chronic-based toxicological information 

when calculating RBCs, or USEPA made conservative adjustments to reflect chronic exposure. 

In addition to the effect the exposure duration differences would have on a construction worker's 

cumulative risk and hazard estimates, toxicological information used by USEPA to calculate 

RBCs would be adjusted to reflect acute or subchronic toxicological endpoints rather than the 

chronic endpoints typically used. Acute and subchronic thresholds are based on lower exposure 

durations than chronic thresholds, and higher concentrations are generally necessary to elicit 

observable toxic effects. Higher thresholds for toxic effects result in less conservative 

toxicological information, which would be used to adjust RBCs for either acute or subchronic 

exposure. Because a construction worker would be exposed under either acute or subchronic 

conditions, and RBCs based on chronic exposure are generally more conservative, the 

commercial site worker scenario presented in this PRE would be a more conservative scenario 

than that for a construction worker. Subsurface soil concentrations would have to be 

significantly higher relative to those reported in surface soil to pose risk equivalent to that 

estimated for surface soil. 

The Preferred Reuse Alternative in the Base Reuse and Development Plan (RKG Associates 

Inc., 1995), indicates the most likely reuse of the parcel of land containing SWMU 62 will be 

for airfield operations. Due to the nature of this proposed use, a commercial setting can be 

assumed to evaluate risk. With respect to the commercial scenario, the resulting ILCR and HI 

were well below the established criteria of 10-4  and 1, respectively. In addition, the resulting 
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ILCR and HI for the residential scenario were below the established 10-4  ILCR threshold and 

the HI threshold of 1. 

Conclusions and Recommendations 

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

recommendations have been reached: 

• SWMU 62 will likely be used for airfield operations. 

• Fourteen pesticides and inorganics were detected in the three surface soil samples. 

• The maximum reported concentration of arsenic exceeded residential and commercial 

RBCs; however, the detected concentration does not exceed the reference (background) 

concentrations as shown on Tables 7-1 and 7-2. 

• Based on a PRE performed on data from the samples collected from 0 to 1 foot bls: 

Carcinogens — Neither the commercial nor residential ILCRs exceeded the 10-4  

threshold, indicating suitability for lease with no further action for both 

commercial and residential land use. 

- Noncarcinogens — Neither the commercial nor residential HIs exceeded 1, 

indicating suitability for lease with no further action for both commercial and 

residential land use. 
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8.0 	CONCLUSIONS AND RECOMMENDATIONS 

Three surface soil samples collected near the arresting gear pits and drywell were analyzed for 

SVOCs, pesticides/PCBs, and Appendix IX metals, and the results were used to prepare a PRE. 

Twelve subsurface soil samples and four fluvial deposits groundwater samples were collected 

near the arresting gear pits and the drywell associated with SWMU 62 and analyzed for VOCs. 

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

recommendations have been reached: 

• No SVOCs were detected in surface soil samples. 

• No detected concentration of any pesticide exceeded its residential RBC. 

• No detected concentration of any metal in surface soil exceeded both its residential RBC 

and its SSL. 

• No detected concentration of any VOC in subsurface soil exceeded its SSL. 

• No groundwater contaminant exceeded its RBC for tap water or its MCL for drinking 

water. 

• The PRE concluded that the property is suitable for lease for either residential or 

commercial land use. 

Based on the results of the investigation and the PRE at SWMU 62, no further action is 

recommended for this site. 
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PIEZOCONE SOUNDING LOG 	 Page: 1 

****************************************************************************************************************************** 

SOUNDING 1: 62-P01 	 CLIENT: ENSAFE 	 DATE: 05-15-1995 
JOB NAME OR 1: NASM094 	 LOCATION: SWMU62 ST1 	 DEPTH OF GROUNDWATER: 18 FE 

********************************************************************************************************************************* 

Depth PP PT SL FR Soil Type N VES FA RD YM USS SEN CM OCR 

4.00 -0.14 92.69 0.59 0.63 Silty Fine Sand 23 0.05 >45 100+ 204 556 
5.00 -0.17 92.43 1.12 1.22 Silty Fine Sand 23 0.10 >45 98 203 555 
6.00 0.09 47.55 0.73 1.53 Silty to Clayey F.S. 16 0.15 >45 73 105 285 
7.00 -0.25 41.28 0.16 0.38 Silty Fine Sand 10 0.20 44 65 91 248 
8.00 -0.03 56.71 0.40 0.70 Silty Fine Sand 14 0.24 45 71 125 340 
9.00 0.01 45.89 0.63 1.37 Silty to Clayey F.S. 15 0.29 43 62 101 275 
10.00 -0.03 46.12 0.78 1.69 Silty to Clayey F.S. 15 0.34 42 60 101 277 
11.00 -0.02 47.96 0.51 1.06 Silty to Clayey F.S. 16 0.39 42 59 106 288 
12.00 -0.02 50.85 0.78 1.53 Silty to Clayey F.S. 17 0.44 41 59 112 305 
13.00 -0.03 54.38 0.77 1.41 Silty to Clayey F.S. 18 0.49 41 60 120 326 
14.00 0.01 31.77 0.71 2.22 Clayey Fine Sand 13 0.54 416 2.1 2.7 64 >10 
15.00 -0.00 34.33 0.70 2.03 Clayey Fine Sand 14 0.59 450 2.2 3.0 69 >10 
16.00 -0.03 29.02 0.21 0.72 Silty to Clayey F.S. 10 0.63 36 38 64 174 
17.00 -0.02 38.06 0.18 0.48 Silty to Clayey F.S. 13 0.68 37 45 84 228 
18.00 -0.05 34.31 0.26 0.76 Silty to Clayey F.S. 11 0.73 36 41 75 206 
19.00 0.06 33.63 0.32 0.96 Silty to Clayey F.S. 11 0.76 36 40 74 202 
20.00 -0.05 40.67 0.78 1.91 Clayey Fine Sand 16 0.79 532 2.7 3.1 81 >10 
11.00 0.21 12.49 0.54 4.34 Clay 12 0.82 156 0.8 1.4 62 4 
2.00 0.29 11.95 0.11 0.91 Clayey Fine Sand 5 0.85 148 0.7 6.6 60 3 
23.00 0.28 15.75 0.20 1.27 Clayey Fine Sand 6 0.88 198 1.0 4.7 79 5 
24.00 0.31 9.34 0.15 1.61 Sandy Clay 5 0.91 112 0.6 3.7 47 2 
25.00 0.32 17.29 0.14 0.79 Clayey Fine Sand 7 0.94 218 1.1 7.6 86 5 
26.00 0.37 14.50 0.38 2.64 Sandy Clay 7 0.97 180 0.9 2.3 73 4 

27.00 0.34 20.55 0.65 3.15 Sandy Clay 10 0.99 261 1.3 1.9 41 7 
28.00 0.37 24.77 0.47 1.89 Clayey Fine Sand 10 1.02 317 1.6 3.2 50 
32.00 0.39 40.09 0.55 1.37 Silty to Clayey F.S. 13 1.15 34 39 88 241 
33.00 0.46 34.29 0.18 0.53 Silty to Clayey F.S. 11 1.18 33 34 75 206 
34.00 0.40 43.70 0.26 0.60 Silty to Clayey F.S. 15 1.21 35 41 96 262 - - - 
35.00 0.41 41.90 0.23 0.54 Silty to Clayey F.S. 14 1.24 34 39 92 251 
36.00 0.67 35.22 0.38 1.09 Silty to Clayey F.S. 12 1.27 33 34 77 --- 211 
37.00 0.72 30.42 0.52 1.71 Clayey Fine Sand 12 1.30 388 1.9 3.5 61 11 
38.00 0.74 31.21 0.75 2.40 Clayey Fine Sand 12 1.33 398 2.0 2.5 62 
40.00 -0.16 241.74 0.37 0.15 Cemented Sand to HardPan 40 1.40 43 87 532 --- 1450 

PP - Pore Pressure (Kg/cm2) 
PT - Point Bearing (Kg/cm2) 
SL - Sleeve Friction (Kg/cm2) 
FR - Friction Ratio (%) 
GWD - Ground Water Depth 

N 	- Equivalent SPT Blow Count (bpf) 
VES - Vertical Effective Stress (Kg/cm2) 
FA - Friction Angle (Degress) 
RD - Relative Density (+ or - 5%) 
YI4 - Youngs Modulus 

USS - Undrained Sheer Strength 
SEN - Sensitivity 
CM - Constrained Modulus 
OCR - Estimated Over Consolidation Ratio 

The above data was computed utilizing SST's in-house correlations and guidelines published in 'Guidelines for Use and 
iterpretation of the Electronic Cone Penetration Test', Robertson and Campanella, September, 1989. 



40 

50 

FRICTION RATIO 
(%) 

A-FACTOR 
(%) 

10 
0 J---J 	0 

10 10. 	 10- 

F- 
MIR 

W 20 	 20. 	 20 - 

H 

I 
I-  30 	 30. 	 30 - 

a 

40. 	 40- 

mol 

50. 	 50- 

SOUNDING #: E 
PERFORMED BY: 

LOCATIC 
B S U R F A C E 

DATE: 05-15-1995 

JOB: NASMO94 	CLIENT:- CHNOLOGY 

10 0 I  50 



PIEZOCONE SOUNDING LOG 	 Page: 1 

k***************************************************************************************************************************** 
SOUNDING #: 62-P06 	 CLIENT: ENSAFE 	 DATE: 05-22-1995 

JOB NAME OR #: NASM094 	 LOCATION: SWMU62 ST6 	 DEPTH OF GROUNDWATER: 18 FE 
********************************************************************************************************************************* 

Depth PP PT SL FR Soil Type N VES FA RD YM USS SEN CM OCR 

2.00 -0.09 27.85 0.49 1.76 Clayey Fine Sand 11 0.05 --- 371 1.9 3.4 56 >10 
3.00 0.05 24.71 0.02 0.06 Silty to Clayey F.S. 8 0.10 >45 60 54 148 
4.00 0.03 29.16 0.56 1.92 Clayey Fine Sand 12 0.15 387 1.9 3.1 58 >10 
5.00 0.01 32.16 0.56 1.75 Clayey Fine Sand 13 0.20 426 2.1 3.4 64 >10 
6.00 0.11 25.15 0.54 2.15 Clayey Fine Sand 10 0.24 332 1.7 2.8 50 >10 
7.00 0.13 27.31 0.38 1.38 Clayey Fine Sand 11 0.29 360 1.8 4.3 55 >10 
8.00 0.15 27.57 0.35 1.25 Clayey Fine Sand 11 0.34 363 1.8 4.8 55 >10 
9.00 0.23 16.81 0.28 1.64 Clayey Fine Sand 7 0.39 219 1.1 3.7 84 >10 
10.00 0.24 19.53 0.31 1.57 Clayey Fine Sand 8 0.44 255 1.3 3.8 98 >10 
11.00 0.32 16.34 0.16 0.97 Clayey Fine Sand 7 0.49 211 1.1 6.2 82 >10 
12.00 0.38 18.92 0.12 0.65 Clayey Fine Sand 8 0.54 245 1.2 9.2 95 >10 
13.00 0.44 14.19 0.06 0.40 Clayey Fine Sand 6 0.59 181 0.9 15.1 71 
15.00 0.51 12.42 -0.07 0.57 Clayey Fine Sand 5 0.68 156 0.8 10.5 62 5 
16.00 0.59 16.38 0.07 0.40 Clayey Fine Sand 7 0.73 --- 209 1.0 14.9 82 9 
17.00 0.61 17.92 0.17 0.92 Clayey Fine Sand 7 0.78 --- 228 1.1 6.5 90 10 
18.00 0.66 17.81 0.14 0.78 Clayey Fine Sand 7 0.83 226 1.1 7.7 89 8 
19.00 0.73 22.79 0.07 0.30 Silty to Clayey F.S. 8 0.86 33 27 50 _ - 137 
'0.00 0.76 22.54 0.33 1.48 Clayey Fine Sand 9 0.89 --- 289 1.4 4.0 45 
,3.00 1.06 45.24 0.41 0.91 Silty to Clayey F.S. 15 0.98 36 44 100 271 
24.00 0.29 102.62 2.40 2.34 Silty to Clayey F.S. 34 1.01 41 68 226 616 
25.00 0.73 55.07 1.31 2.38 Clayey Fine Sand 22 1.05 --- 720 3.6 2.5 110 >10 
26.00 0.87 35.22 1.12 3.19 Sandy Clay 18 1.07 --- 455 2.3 1.9 70 >10 
27.00 0.95 37.41 0.39 1.06 Silty to Clayey F.S. 12 1.10 34 37 82 224 
28.00 1.01 32.37 0.29 0.91 Silty to Clayey F.S. 11 1.13 33 33 71 194 
29.00 1.14 43.49 0.23 0.52 Silty Fine Sand 11 1.17 35 41 96 261 
30.00 0.78 30.00 0.26 0.85 Silty to Clayey F.S. 10 1.20 32 30 66 180 
31.00 0.93 30.56 0.10 0.33 Silty to Clayey F.S. 10 1.23 32 30 67 183 
32.00 -0.29 272.69 1.15 0.42 Cemented Sand to HardPan 45 1.26 44 92 600 1636 
33.00 0.17 126.25 1.29 1.02 Silty Fine Sand 32 1.29 40 70 278 757 
34.00 0.05 191.25 0.71 0.37 Fine Sand 38 1.33 42 82 421 1147 
35.00 -0.18 397.05 2.42 0.61 Cemented Sand to HardPan 66 1.36 >45 100+ 874 2382 

PP - Pore Pressure (Kg/cm2) 
PT - Point Bearing (Kg/cm2) 
SL - Sleeve Friction (Kg/cm2) 
FR - Friction Ratio (%) 
GWD - Ground Water Depth 

N 	- Equivalent SPT Blow Count (bpf) 
VES - Vertical Effective Stress (Kg/c12) 
FA - Friction Angle (Degress) 
RD - Relative Density (+ or - 5%) 
YM - Youngs Modulus 

USS - Undrained Sheer Strength 
SEN - Sensitivity 
CM - Constrained Modulus 
OCR - Estimated Over Consolidation Ratio 

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 B 

Analytical Data 



FORMAT: XXXX 1 2 3 4 5 6 7 8 9 0 

XXXX \ 	OPTIONAL protect prefix 
1 2 3 	SITE where sample collected 
4 	• MATRIX / QC code 

5 6 7 8 	SAMPLING LOCATION 
9 0 	- DEPTH, INTERVAL, SERIAL X 

All spaces MUST be filled and no extra characters included. 

Use zeroes as space-fillers. Indicate MSIMSDs on COCs. 

MATRIX/QC CODES: 
S - sod (surface, borings, and trenches) 

C soil duplicate sample 
M • sediment (settled, fluid-borne solid) 

N • sediment duplicate 
G - groundwater 

H • groundwater duplicate sample 
W - surface water 

R - surface water duplicate sample 
U • sludge 

Y sludge duplicate 
A - air 

Z - liquid waste (including IOW drums) 
V • solid waste (including 113W drums) 

T - trip blank 

E - equipment rinsate blank 
D - DI system 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 blank 
6 - sand blank 



DATALCP3 
05/17/96 

NSA MEMPHIS 	 Page: 	1 

NAS MEMPHIS, RFI, ASSEMBLY C 	 Time: 13:00 

SWMU 62 - SURFACE SOIL SAMPLES 

APX9-METAL SAMPLE ID 	> 
ORIGINAL ID 	> 
LAB SAMPLE ID 	> 
ID FROM REPORT 	> 

062-S-0007-01 
062S000701 
1426085 
062S000701 

062-S-0008-01 
062S000801 
142609S 
062S000801 

062-S-0009-01 
062S000901 
142610S 
062S000901 

SAMPLE DATE 	> 
MATRIX 	 > soil Soil Soil 
UNITS 	 > MG/KG MG/KG MG/KG 

CAS # Parameter 1695 VAL 1695 VAL 1695 VAL 

SB Antimony 7.3 UJ 7.2 UJ 7.3 UJ 
AS Arsenic 10.5 10.4 9.7 
BA Barium 150. 113. 113. 
BE Beryllium 0.98 U 0.96 U 0.97 U 
CD Cadmium 4. 3.9 2.9 
CR Chromium 8.3 12. 8.9 
CO Cobalt 10.5 J 9.7 J 8.6 J 
CU Copper 18.9 18.9 18. 
PB Lead 11.7 14.1 11.1 
HG Mercury 0.12 U 0.12 U 0.12 U 
NI Nickel 19.4 16.4 16.3 
SE Selenium 0.49 U 0.48 U 0.49 U 
AG Silver 3. J 0.72 UJ 0.73 UJ 
TL Thallium 0.73 U 0.72 U 0.73 U 
V Vanadium 24.1 25.4 20. 
ZN Zinc 59. 54. 49.7 
SN Tin 20.3 J 22.5 J 12. J 

*** Validation Complete *** 



DATALCP3 	 NSA MEMPHIS 	 Page: 	2 

05/17/96 	 NAS MEMPHIS, 	RFI, 	ASSEMBLY C 	 Time: 13:00 

SWMU 62 - SURFACE SOIL SAMPLES 

SU846-PEST 	 SAMPLE ID 	> 062-S-0007-01 062-S-0008-01 062-S-0009-01 

ORIGINAL ID 	> 062S000701 062S000801 062S000901 
LAB SAMPLE ID 	> 142608 142609 142610 
ID FROM REPORT 	> 062S000701 062S000801 062S000901 
SAMPLE DATE 	> 02/13/96 02/13/96 02/13/96 
DATE EXTRACTED 	> 02/15/96 02/15/96 02/15/96 
DATE ANALYZED 	> 02/20/96 02/20/96 02/20/96 
MATRIX 	> Soil Soil Soil 

UNITS 	 > UG/KG UG/KG UG/KG 

CAS # Parameter 1695 VAL 1695 VAL 1695 VAL 

309-00-2 Aldrin , 	2. U 2. U 2. U 

58-89-9 gamma-BHC (Lindane) 2. U 2. U 2. U 

319-84-6 alpha-BHC 2. U 2. U 2. U 

319-85-7 beta-BHC 2. U 2. U 2. U 

319-86-8 delta-BHC 2. U 2.  U 2. U 

57-74-9 Chlordane 41. U 40. U 41. U 

72-54-8 4,4'-DDD 4.1 U 4. U 4.1 U 

72-55-9 4,4,-DDE 4.1 U 4. U 4.1 U 

50-29-3 4,4'-DDT 4.1 U 3.  J 4.1 U 

60-57-1 Dieldrin 4.1 U 11. 4.1 U 

959-98-8 Endosulfan I 2. U 2. U 2. U 

33213-65-9 Endosulfan II 4.1 U 4.  U 4.1 U 

1031-07-8 Endosulfan sulfate 4.1 U 4. U 4.1 U 

72-20-8 Endrin 4.1 U 4. U 4.1 U 

7421-93-4 Endrin aldehyde 4.1 U 4. U 4.1 U 

76-44-8 Heptachlor 2. U 2. U 2. U 

1024-57-3 Heptachlor epoxide 2. U 2. U 2. U 

72-43-5 Methoxychlor 20. U 20. U 20. U 

8001-35-2 Toxaphene 41. U 40. U 41. U 

12674-11-2 Aroclor-1016 41. U 40. U 41. U 

11104-28-2 Aroclor-1221 41. U 40. U 41. U 

11141-16-5 Aroclor-1232 41. U 40. U 41. U 

53469-21-9 Aroclor-1242 41. U 40. U 41. U 

12672-29-6 Aroclor-1248 41. U 40. U 41. U 

11097-69-1 Aroclor-1254 41. U 40. U 41. U 

11096-82-5 Aroclor-1260 41. U 40. U 41. U 

53494-70-5 Endrin ketone NR NR NR 

5103-71-9 alpha-Chlordane NR NR NR 

5103-74-2 gamma-Chlordane NR NR NR 

1114-16-5 NR NR NR 

12789-03-6 Technical Chlordane NR NR NR 



DATALCP3 

05/17/96 

SWMU 

NSA MEMPHIS 	 Page: 	3 

NAS MEMPHIS, RFI, ASSEMBLY C 	 Time: 13:00 

62 - SURFACE SOIL SAMPLES 

SUB46-SMA 	 SAMPLE ID 	> 062-S-0007-01 062-8-0008-01 062-S-0009-01 

ORIGINAL ID 	> 062S000701 062S000801 062S000901 
LAB SAMPLE ID 	> 142608 142609 142610 
ID FROM REPORT 	> 0625000701 062S000801 062S000901 
SAMPLE DATE 	> 
DATE EXTRACTED 	> 02/16/96 02/16/96 02/16/96 
DATE ANALYZED 	> 02/20/96 02/20/96 02/20/96 
MATRIX 	 > Soil Soil Soil 
UNITS 	 > ug/Kg ug/Kg ug/Kg 

CAS # Parameter 1695 VAL 1695 VAL 1695 VAL 

108-95-2 Phenol 410. U 400. U 410. U 

111-44-4 bis(2-Chloroethyt)ether 410. U 400. U 410. U 

95-57-8 2-Chlorophenol 410. U 400. U 410. U 

541-73-1 1,3-Dichlorobenzene 410. U 400. U 410. U 

106-46-7 1,4-Dichlorobenzene 410. U 400. U 410. U 

95-50-1 1,2-Dichlorobenzene 410. U 400. U 410. U 

95-48-7 2-Methylphenol 	(o-Cresol) 410. U 400. U 410. U 

108-60-1 2,2'-oxybis(1-Chloropropane) 410. U 400. U 410. U 

106-44-5 4-Methylphenol (p-Cresol) 410. U 400. U 410. U 

621-64-7 N-Nitroso-di-n-propylamine 410. U 400. U 410. U 

67-72-1 Hexachloroethane 410. U 400. U 410. U 

98-95-3 Nitrobenzene 410. U 400. U 410. U 

78-59-1 Isophorone 410. U 400. U 410. U 

88-75-5 2-Nitrophenol 410. U 400. U 410. U 

105-67-9 2,4-Dimethylphenol 410. U 400. U 410. U 

120-83-2 2,4-Dichlorophenol 410. U 400. U 410. U 

120-82-1 1,2,4-Trichlorobenzene 410. U 400. U 410. U 

91-20-3 Naphthalene 410. U 400. U 410. U 

106-47-8 4-Chloroaniline 410. UJ 400. UJ 410. UJ 

87.68-3 Hexachlorobutadiene 410. U 400. U 410. U 

111-91-1 bis(2-Chloroethoxy)methane 410. U 400. U 410. U 

59-50-7 4-Chloro-3-methylphenot 410. U 400. U 410. U 

91-57-6 2-Methylnaphthalene 410. U 400. U 410. U 

77-47-4 Hexachlorocyclopentadiene 410. U 400. U 410. U 

88-06-2 2,4,6-Trichlorophenol 410. U 400. U 410. U 

95-95-4 2,4,5-Trichlorophenol 1000. U 1000. U 1000. U 

91-58-7 2-Chloronaphthalene 410. U 400. U 410. U 

88-74-4 2-Nitroaniline 1000. U 1000. U 1000. U 

131-11-3 Dimethyl phthalate 410. U 400. U 410. U 

208-96-8 Acenaphthylene 410. U 400. U 410. U 

606-20-2 2,6-Dinitrotoluene 410. U 400. U 410. U 

99-09-2 3-Nitroaniline 1000. U 1000. U 1000. U 

83-32-9 Acenaphthene 410. U 400. U 410. U 

51-28-5 2,4-Dinitrophenol 1000. U 1000. U 1000. U 

100-02-7 4-Nitrophenol 1000. U 1000. U 1000. U 

132-64-9 Dibenzofuran 410. U 400. U 410. U 

*** Validation romnlete *** 



DATALCP3 

05/17/96 

SWMU 

NSA MEMPHIS 	 Page: 	4 

NAS MEMPHIS, RFI, ASSEMBLY C 	 Time: 13:00 

62 - SURFACE SOIL SAMPLES 

SU846-SWA 	 SAMPLE ID 	> 062-S-0007-01 062-S-0008-01 062-S-0009-01 

ORIGINAL ID 	> 062S000701 062S000801 062S000901 
LAB SAMPLE ID 	> 142608 142609 142610 
ID FROM REPORT 	> 062S000701 062S000801 062S000901 
SAMPLE DATE 	> 
DATE EXTRACTED 	> 02/16/96 02/16/96 02/16/96 
DATE ANALYZED 	> 02/20/96 02/20/96 02/20/96 
MATRIX 	 > Soil Soil Soil 
UNITS 	 > ug/Kg ug/Kg ug/Kg 

CAS # Parameter 1695 VAL 1695 VAL 1695 VAL 

121-14-2 2,4-Dinitrotoluene 410. U 400. U 410. U 

84-66-2 Diethylphthatate 410. U 400. U 410. U 

7005-72-3 4-Chlorophenylphenylether 410. U 400. U 410. U 

86-73-7 Fluorene 410. U 400. U 410. U 

100-01-6 4-Nitroaniline 1000. U 1000. U 1000. U 

534-52-1 2-Methyl-4,6-DinitrophenoL 1000. U 1000. U 1000. U 

86-30-6 N-Nitrosodiphenylamine 410. UJ 400. UJ 410. UJ 

101-55-3 4-Bromophenyl-phenylether 410. U 400. U 410. U 

118-74-1 Hexachlorobenzene 410. U 400. U 410. U 

87-86-5 Pentachlorophenol 1000. U 1000. U 1000. U 

85-01-8 Phenanthrene 410. U 400. U 410. U 

120-12-7 Anthracene 410. U 400. U 410. U 

86-74-8 Carbazole 410. U 400. U 410. U 

84-74-2 Di-n-butylphthalate 410. U 400. U 410. U 

206-44-0 Fluoranthene 410. U 400. U 410. U 

129-00-0 Pyrene 410. U 400. U 410. U 

85-68-7 Butylbenzylphthalate 410. U 400. U 410. U 

91-94-1 3,3'-Dichlorobenzidine 410. U 400. U 410. U 

56-55-3 Benzo(a)anthracene 410. U 400. U 410. U 

218-01-9 Chrysene 410. U 400. U 410. U 

117-81-7 bis(2-Ethylhexyl)phthalate (BEHP) 410. U 400. U 410. U 

117-84-0 Di-n-octyl phthalate 410. U 400. U 410. U 

205-99-2 Benzo(b)fluoranthene 410. U 400. U 410. U 

207-08-9 Benzo(k)fluoranthene 410. U 400. U 410. U 

50-32-8 Benzo(a)pyrene 410. U 400. U 410. U 

193-39-5 Indeno(1,2,3-cd)pyrene 410. U 400. U 410. U 

53-70-3 Dibenz(a,h)anthracene 410. U 400. U 410. U 

191-24-2 Benzo(g,h,i)perylene 410. U 400. U 410. U 

*** wqlirlatinn romnlrst *** 



DATALCP3 

10/30/95 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY C 
SWMU 62 - Primary Samples 

Page: 	1 

Time: 	11:27 

VOA 	 SAMPLE ID 	> 062-C-0020-20 062-C-0050-20 062-H-0050-41 062-C-0060-20 
ORIGINAL ID 	> 062C002020 062C005020 062H005041 062C006020 
LAB SAMPLE ID 	> 123957 123956 123959 123955 
ID FROM REPORT 	> 062C002020 062C005020 062H005041 062C006020 
SAMPLE DATE 	> 05/23/95 05/23/95 05/23/95 05/23/95 
DATE ANALYZED 	> 05/26/95 05/26/95 05/27/95 05/26/95 
MATRIX 	> Soil Soil Water Soil 
UNITS 	 > UG/KG UG/KG UG/L UG/KG 

CAS # Parameter 1411 VAL 1411 VAL 1411 VAL 1411 VAL 

74-87-3 Chloromethane 13. U 13. U 10. U 12. 
74-83-9 Bromomethane 13. U 13. U 10. U 12. 
75-01-4 Vinyl chloride 13. U 13. U 10. U 12. U 
75-00-3 Chloroethane 13. U 13. U 10. U 12. U 
75-09-2 Methylene chloride 13. U 2. J 1. J 1. J 
67-64-1 Acetone 13. U 16. U 9.  J 12. U 
75-15-0 Carbon disulfide 13. U 13. U 10.  U 12. U 
75-35-4 1,1-Dichloroethene 13. U 13. U 10. U 12. U 
75-34-3 1,1-Dichloroethane 13. U 13. U 10. U 12. U 
540-59-0 1,2-Dichloroethene (total) 13. U 13. U 10. U 12. U 
67-66-3 Chloroform 13. U 13. U 10. U 12. U 

107-06-2 1,2-Dichloroethane 13. U 13. U 10. U 12. U 
78-93-3 2-Butanone (MEK) 13. U 13. U 10. U 12. U 

71-55-6 1,1,1-Trichloroethane 13. U 13. U 10. U 12. U 
56-23-5 Carbon tetrachloride 13. U 13. U 10. U 12. U 

75-27-4 Bromodichloromethane 13. U 13. U 10. U 12. U 
78-87-5 1,2-Dichloropropane 13. U 13. U 10. U 12. U 

10061-01-5 cis-1,3-Dichloropropene 13. U 13. U 10. U 12. U 
79-01-6 Trichloroethene 13. U 13. U 10. U 12. U 

124-48-1 Dibromochloromethane 13. UJ 13. UJ 10. U 12. UJ 
79-00-5 1,1,2-Trichloroethane 13. UJ 13. UJ 10. U 12. UJ 
71-43-2 Benzene 13. U 13. U 10. U 12. 

10061-02-6 trans-1,3-Dichloropropene 13. U 13. U 10. U 12. 

75-25-2 Bromoform 13. U 13. U 10. U 12. 
108-10-1 4-Methyl-2-Pentanone (MIBK) 13. U 13. U 10. U 12. 
591-78-6 2-Hexanone 13. U 13. U 10. U 12. 
127-18-4 Tetrachloroethene 13. U 13. U 10. U 12. 
79-34-5 1,1,2,2-Tetrachloroethane 13. U 13. U 10. U 12. 
108-88-3 Toluene 13. U 13. U 1. J 12. 
108-90-7 Chlorobenzene 13. U 13. U 10. U 12. 
100-41-4 Ethylbenzene 13. U 13. U 10. U 12. U 
100-42-5 Styrene 13. U 13. U 10. U 12. U 
1330-20-7 Xylene (Total) 13. U 13. U 10. U 12. U 

*** Validation Complete *** 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic C 
Memphis Naval Air Station 

Sample Location:62S G0103 
	

Date: 05/15/95 
	

Dilution: 	 1 

Lab File ID: nas66.001 
	

Blank: b1ic0515.001 

Calibration Std.:vc0515.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1 ,1 -Dichl oroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Di ch I oroprop en e 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethyl b enzene 	 BDL 	n/a 

m,p-Xyl en es 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 69.9 	67.7 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trim ethyl b enzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4- Tri chl orobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BOL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Brom omethane 	 n/a 	 BDL 

Chl oroethane 	 n/a 	 BDL 

Tri chl °roll uoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 12._ 	 12 

1,1-Dichloroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1 ,2-Dichl oroethane 	 n/a 	 BDL 

1,1 ,1- Tri chl oroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Di brom om ethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Brom od ichl oromethane 	 n/a 	 BDL 

1,1 , 2-Trichl oroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-d ib romomethane 	 n/a 	 BDL 

1,1 ,1 ,2-Tetrachl oroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1 ,2-Dibromo-3-chl oropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Locati on :63SG0120 	 Date: 05/15/95 	 Dilution: 	 1 

Lab File ID:nas67.001 	 Blank: b1k0515.001 

Calibration Std.:vc0515.001 

Concen. 	Concen. 	Blank 

Compound 	 PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichl oroeth en e 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Di chl crop rop ene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachl oroeth en e 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethyl benzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xyl en e 	 BDL 	n/a 

BFB (surrogate) 	 74 	 73.2 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BOL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethyl benzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Di chl orobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BOL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3- Tri chl orobenzene 	 BDL 	BDL 

Dichl orofl u orom ethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 9 
	

12 

1,1-Dichl oroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1 ,1-Trichl oroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichl orom ethane 	 n/a 	 BDL 

1,1 ,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BIM 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:62GH0141 	 Date: 05/15/95 	 Dilution: 	 1 

Lab File ID:nas65.001 	 Blank: b1k0515.001 

Calibration Std.: vc0515.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chlonde 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Di chl oroprop en e 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BIM 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 85.8 	105 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Brom omethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 BDL 
	

12 

1,1-Dichloroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichl oroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochl orom ethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

I ,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analtyical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location: 062S002004 

Lab File ID: NAS121.001 

Calibration Std.:vc0522.001 

Date: 05/22/95 	 Dilution: 	 1 

Blank: blk0522.001 

1 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Di chl oroeth en e 	 BDL 	BDL 

1-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

1-1 ,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xyl en e 	 BDL 	n/a 

BFB (surrogate) 	 60.4 	51.2 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chl orotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Di chl orofluoromethane 	 n/a 	 BDL 

Brom om ethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethan e 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 10 
	

14 

1 , 1 -Dichl oroethane 	 n/a 	 BDL 

Bromochlorom ethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachlonde 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodi chl orom ethane 	 n/a 	 BDL 

1,1,2-Tnchloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1 ,2-Tetrachl oroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:0626002020 
	

Date: 05/22/95 
	

Dilution: 	0.887 

Lab File ID:NAS120.001 
	

Blank: blk0522.001 

Calibration Std.:vc0522.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BOL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BOL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 67.2 	68.8 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 5.3 	 n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1 ,3,5-Trimethyl b enzen e 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1 ,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1 ,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 6 
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1 , 1 -Di chloroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1 ,1 ,1 -Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1 ,2-Trichl oroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1 ,2-dibromomethan e 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BOL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample Location: 062S003003 	 Date: 05/26/95 	 Dilution: 	 1 

Lab File ID: NAS152.001 	 Blank: blk0526.001 

Calibration Std.: vc0526.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1.3-Dichl oroprop en e 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethyl b enzen e 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 76.9 	24.9 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1 ,3-DCB 	 BDL 	n/a. 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-lsopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Di chl orofluoromethane 	 n/a 	 BDL 

Brom omethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Tri chl orofl uorom ethane 	 n/a 	 5 

Methylenechloride 	 n/a 	 25._ 

1,1-Dichloroethane 	 n/a 	 BDL 

&omochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Di chl oropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1 ,2-Tri chl oroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 

16 

17 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:062S003019 	 Date: 05/26/95 	Dilution: 	 1 

Lab File ID:NAS153.001 	 Blank: blk0526.001 

Calibration Std.:vc0526.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 81.5 	25.9 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 SOL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Tnchlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 24 

1,1-Dichloroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

I ,2-Dibromo-3-chloropropene 	n/a 	 BDL 

16 

17 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:062S004003 	 Date: 05/25/95 	 Dilution: 	 1 

Lab File ID:NAS150.001 	 Blank: blk0525.001 

Calibration Std.:vc0525.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 
1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Di chl oroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 
Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	nia. 
Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 78.4 	99.3 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 
2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 
s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 
Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 
Methylenechloride 	 n/a 	 8_ 	 16 

1,1-Dichloroethane 	 n/a 	 BDL 
Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 
1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachlonde 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BOL 

Thchloroethene 	 n/a 	 BDL 
Bromodichloromethane 	 n/a 	 BDL 
1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 
Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 
1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 
1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:062S004020 	 Date: 05/25/95 	 Dilution: 	 1 

Lab File ID:NAS149.001 	 Blank: blk0525.001 

Calibration Std.:vc0525.001 

Concen. 	Concen. 	Blank 

Compound 
	

PIO (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Tnchloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 83 	 110 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Tnmethylbenzene 	 BDL 	 n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-lsopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BOL 

Methylenechloride 	 n/a 	 8 _. 	 16 

1,1-Dichloroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BOL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1 ,1 ,2-Tetrachl oroethane 	 n/a 	 BOL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:0620004042 	 Date: 05/25/95 	 Dilution: 	 1 

Lab File ID:NAS146.001 	 Blank: b1k0525.001 

Calibration Std.:vc0525.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chlonde 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 
t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 
Tnchloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 
Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 
BFB (surrogate) 	 94.5 	139 
40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BOL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyitoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 
Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromornethane 	 Net 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 BDL 
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1,1-Dichloroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BOL 

1,3-Dichloropropene 	 n/a 	 BOL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:062S005003 	 Date: 05/22/95 	 Dilution: 	 1 

Lab File ID: NAS123.001 	 Blank: b1k0522.001 

Calibration Std.: vc0522.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Di chl orop rop ene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Tnchloroethene 	 BDL 	BDL 

c-1 ,3-Di chl orop rop en e 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachl oroeth en e 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xyl en es 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 53.2 	37.5 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	 n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Di chl orofl uoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechlonde 	 n/a 	 14 
	

14 

1,1-Di chl oroethan e 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Di chl orop ropan e 	 n/a 	 BDL 

1, 2-Di chl oroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BOL 

Brom odi chl orom ethane 	 n/a 	 BDL 

1,1, 2-Trichl oroethan e 	 n/a 	 BOL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BOL 

Brom oform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:062S005003 	 Date: 05/24/95 	 Dilution: 	 1 

Lab File ID: NAS123A.001 	 Blank: blk0524.001 

Calibration Std.: vc0524.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BOL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BOL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 63.5 	28.2 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromom ethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 32 
	

15 

1,1-Dichloroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BOL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromom ethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibrom om ethane 	 n/a 	 BDL 

1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:0625005020 
	

Date: 05/22/95 
	

Dilution: 	 1 

Lab File ID: NAS122.001 
	

Blank: b1k0522.001 

Calibration Std.: vc0522.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Di chl oroprop en e 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichl orop rop en e 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m, p-Xyl en es 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xyl en e 	 BDL 	n/a 
BFB (surrogate) 	 65.8 	58.1 

40,42 	 BDL 	n/a 

n-Propyl benzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1 ,3-DCB 	 BDL 	n/a 

1 ,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachl orobutadi en e 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Di chl orofl u oromethan e 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichl orofl uorom ethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 9_ 	 14 

1,1-Dichl oroethane 	 n/a 	 BDL 

Brom ochl orom ethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Di chl oroethane 	 n/a 	 BDL 

1,1 ,1-Tri chl oroethan e 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Di chl oropropan e 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichl orom ethane 	 n/a 	 BDL 

1,1,2- Trichl oroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1,1 ,1 ,2-Tetrachl oroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chl oroprop en e 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:062G005041 	 Date: 05/22/95 	 Dilution: 	 1 

Lab File ID: NAS119.001 	 Blank: b1k0522.001 

Calibration Std.: vc0522.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroeth en e 	 BDL 	BDL 

c-1,2-Dichl oroeth en e 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Tnchloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BOL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BOL 	n/a 

m , p-Xyl enes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 73.9 	76.1 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	nia. 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trimethylbenzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Thmethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BOL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluorom ethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichloroflu orom ethane 	 n/a 	 BDL 

Methylenechloride 	 n/a 	 6_ 	 14 

1 , 1 -Dichloroethane 	 n/a 	 BDL 

Brom ochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1 ,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2- Th chloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1 ,1 ,1 ,2-Tetrachloroethane 	 n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1 ,2-Dib romo-3-chloroprop ene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 

Memphis Naval Air Station 

Sample Location:062S006003 
	

Date: 05/22/95 
	

Dilution: 	 1 

Lab File ID: NAS124.001 
	

Blank: blk0522.001 

Calibration Std.:vc0522.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Di chl oroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichl oroprop en e 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BOL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 59.5 	47.4 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trim ethyl b enzene 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1 ,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3- Trichl orob enzen e 	 BDL 	BDL 

Di chl oroflu oromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BOL 

Trichl orofluorom ethane 	 n/a 	 BDL 

Methylenechl oride 	 n/a 	 14_ 	 14 

1 ,1-Dichloroethane 	 n/a 	 BDL 

Bromochloromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Di chl oropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibrom om ethane 	 n/a 	 BDL 

1,1,1 ,2-Tetrachl oroethane 	 - n/a 	 BDL 

Bromoform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 

1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample Location:062S006020 	 Date: 05/22/95 	 Dilution: 	 1 

Lab File ID: NAS125.001 	 Blank: blk0522.001 

Calibration Std.: vc0522.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 

1,1-Dichloroethene 	 BDL 	BDL 

t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 

1,1-Di chl oroprop ene 	 BOL 	BDL 

Benzene 	 BDL 	n/a 

Trichloroethene 	 BDL 	BDL 

c-1,3-Dichl oroprop en e 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 

Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 

Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 

Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 55.7 	39.7 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 

1,3,5-Trim ethylbenzen e 	 BDL 	n/a 

t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trim ethylb enzene 	 BDL 	n/a 

s-butylbenzene/1 ,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 

1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 

1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3- Trichlorobenzene 	 BDL 	BDL 

Di chl orofluoromethan e 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 

Trichlorofluoromethane 	 n/a 	 BDL 

Methyl enechl oride 	 n/a 	 12.- 	 14 

1,1-Di chl oroethan e 	 n/a 	 BDL 

Brom ochl oromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 

2,2-Dichloropropane 	 n/a 	 BDL 

1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 

Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 

1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Brom odi chl oromethane 	 n/a 	 BDL 

1,1,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichl orop rop en e 	 n/a 	 BDL 

Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 

1 , 1 ,1 ,2-Tetrachl oroethane 	 n/a 	 BDL 
Brom oforrn 	 n/a 	 BOL 

41,43 	 n/a 	 BM_ 
1,2-Dibromo-3-chloropropene 	n/a 	 BDL 



HydroLogic Mobile Laboratory 

Analytical Results - Volatile Organic Compounds 
Memphis Naval Air Station 

Sample Location:062G006038 	 Date: 05/22/95 	 Dilution: 	 1 
Lab File ID: NAS118.001 	 Blank: blk0522.001 

Calibration Std.: vc0522.001 

Concen. 	Concen. 	Blank 

Compound 
	

PID (ppb) 	Hall (ppb) 	Concen. 

Vinyl Chloride 	 BDL 	BDL 
1,1-Dichloroethene 	 BDL 	BDL 
t-1,2-Dichloroethene 	 BDL 	BDL 

c-1,2-Dichloroethene 	 BDL 	BDL 
1,1-Dichloropropene 	 BDL 	BDL 

Benzene 	 BDL 	n/a 

Thchloroethene 	 BDL 	BDL 

c-1,3-Dichloropropene 	 BDL 	BDL 

t-1,3-Dichloropropene 	 BDL 	BDL 
Toluene 	 BDL 	n/a 

Tetrachloroethene 	 BDL 	BDL 
Chlorobenzene 	 BDL 	BDL 

Ethylbenzene 	 BDL 	n/a 

m,p-Xylenes 	 BDL 	n/a 
Styrene 	 BDL 	n/a 

o-Xylene 	 BDL 	n/a 

BFB (surrogate) 	 77.5 	87.8 

40,42 	 BDL 	n/a 

n-Propylbenzene 	 BDL 	n/a 

2-Chlorotoluene 	 BDL 	BDL 

4-Chlorotoluene 	 BDL 	BDL 
1,3,5-Trimethylbenzene 	 BDL 	n/a 
t-Butylbenzene 	 BDL 	n/a 

1,2,4-Trimethylbenzene 	 BDL 	n/a 

s-butylbenzene/1,3-DCB 	 BDL 	n/a 

1,4-Dichlorobenzene 	 BDL 	BDL 

p-Isopropyltoluene 	 BDL 	n/a 
1,2-Dichlorobenzene 	 BDL 	BDL 

n-Butylbenzene 	 BDL 	n/a 
1,2,4-Trichlorobenzene 	 BDL 	BDL 

Naphthalene 	 BDL 	n/a 

Hexachlorobutadiene 	 BDL 	BDL 

1,2,3-Trichlorobenzene 	 BDL 	BDL 

Dichlorofluoromethane 	 n/a 	 BDL 

Bromomethane 	 n/a 	 BDL 

Chloroethane 	 n/a 	 BDL 
Trichl orofluorom ethane 	 n/a 	 BDL 
Methylenechlohde 	 n/a 	 5_ 	 14 

1,1-Dichloroethane 	 n/a 	 BDL 
Brom ochl oromethane 	 n/a 	 BDL 

Chloroform 	 n/a 	 BDL 
2,2-Dichloropropane 	 n/a 	 BDL 
1,2-Dichloroethane 	 n/a 	 BDL 

1,1,1-Trichloroethane 	 n/a 	 BDL 
Carbon Tetrachloride 	 n/a 	 BDL 

Dibromomethane 	 n/a 	 BDL 
1,2-Dichloropropane 	 n/a 	 BDL 

Trichloroethene 	 n/a 	 BDL 

Bromodichloromethane 	 n/a 	 BDL 

1,1 ,2-Trichloroethane 	 n/a 	 BDL 

1,3-Dichloropropene 	 n/a 	 BDL 
Dibromochloromethane 	 n/a 	 BDL 

1,2-dibromomethane 	 n/a 	 BDL 
1,1,1,2-Tetrachloroethane 	 n/a 	 BDL 
Brom oform 	 n/a 	 BDL 

41,43 	 n/a 	 BDL 
1,2-Dibromo-3-chloropropene 	n/a 	 BDL 
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Data Validation Report — Assembly C 
Confirmatory Sampling Investigation 
NSA Memphis, Millington, Tennessee 

May 24, 1996 

1.0 INTRODUCTION 

This report presents the analytical data collected during the Confirmatory Sampling Investigation 

of Naval Support Activity (NSA) Memphis Assembly C Solid Waste Management Units 

(SWMUs) 26, 27, and 62 and the quality assurance/quality control (QA/QC) evaluation of those 

data. The purpose of the data evaluation is to verify that the QC requirements of the data set 

have been met and to characterize the weakness of any questionable data. 

The Assembly C soil and groundwater samples were collected at NSA Memphis during May and 

June 1995, and February and March 1996; submitted to National Environmental Testing, Inc., 

laboratory in Bedford, Massachusetts; and reported using U.S. Environmental Protection Agency 

(USEPA) Data Quality Objectives (DQO) Level III and IV equivalents. The analytical methods 

and DQO laboratory deliverables are summarized in Table 1-1. 

Table 1-1 
NSA Memphis Analytical Program 

Data 
Quality 

Analytical Method 
	

Level 	 Method Reference 	 Site 

Full Scan 

Volatile Organic Compounds 	 IV 	 SW-846 8240 	 SWMUs 27, 62 

Semivolatile Organic Compounds 	 IV 	 SW-846 8270 	 SWMUs 26, 27, 62 

Pesticide/Polychlorinated biphenyls 	 IV 	 SW-846 8080 	 SWMUs 26,27, 62 

Metals 	 IV 	 40 CFR Part 264 Appendix IX 	SWMUs 26, 27, 62 
(SW-846 6010/7060/7421/7471/7740/7841) 

Note: 
CFR 	= Code of Federal Regulations 

The references for the methods listed in Table 1-1 were obtained from the following sources: 

• USEPA Office of Solid Waste and Emergency Response (OSWER), Test Methods for 

Evaluating Solid Waste, Physical/Chemical Methods (SW-846), Third Edition, revised 

July 1992. 
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• USEPA Environmental Monitoring and Support Laboratory, Methods for Chemical 

Analysis of Water and Wastes (EPA-600/4-79-020, revised March 1983). 

• USEPA Title 40 Code of Federal Regulations Part 264, Appendix IX (52 Federal Register 

25947, July 1987). 

Data were validated using the following documents (as appropriate): 

• USEPA Contract Laboratory Program National Functional Guidelines for Organic Data 

Review, February 1994 (EPA-540/R-94/012). OSWER. 

• USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data 

Review, February 1994, (EPA-540/R-94/013). OSWER. 

The NSA Memphis data were validated by either EnSafe/Allen and Hoshall (E/A&H) or 

E/A&H's subcontractors, Validata Chemical Services of Norcross, Georgia, or Heartland 

Environmental Services, Inc., of St. Charles, Missouri. The data were validated at DQO 

Level III. The data validation findings were summarized separately for each sample delivery 

group (SDG). Each SDG usually contained 20 samples of one matrix type, i.e., either a solid 

(soil and/or sediment) or water (groundwater and/or surface water) samples, except for 

QC samples. The validation summary reports and data summary tables are included in 

Attachment A to this document. 

The following sections discuss the significant data validation findings for each SWMU. The 

following outlines the SWMUs for this project and the analytical parameters associated with 

each. 
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Data Validation Summary of the Investigative Samples: 

Section 2 	Organic and Metals Data 
	

SWMU 26 

Section 3 
	

Organic and Metals Data 
	

SWMU 27 

Section 4 
	

Organic and Metals Data 
	

SWMU 62 

1.1 	Organic Evaluation Criteria 

The USEPA methods described in the following define QC criteria that the laboratory must meet 

but the methods do not address data evaluation from a user's perspective: 

• Test Methods for Evaluating Solid Waste, Physical/Chemical Methods 

• Methods for Chemical Analysis of Water and Wastes. 

Evaluation criteria are available in USEPA Contract Laboratory National Functional Guidelines 

for Organic Data Review (Organic Functional Guidelines), February 1994, which was used 

throughout the data evaluation process when the analytical methods did not address data 

usability. 

Data evaluation for samples collected at NSA Memphis included the following parameters: 

• Holding times 

• Gas chromatograph/mass spectrometry (GC/MS) instrument performance checks 

• Surrogate spike recoveries 

• Instrument calibration 

• Matrix spike and matrix spike duplicates (MS/MSD) 

• Blank analysis 

• Internal standard performance 

• Compound quantitation 

• Field duplicate precision 
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According to Organic Functional Guidelines, when the QC parameters do not fall within the 

specific method guidelines, the data evaluator annotates or "flags" the corresponding compounds 

where deficiencies were found. The data from NSA Memphis were evaluated using this 

approach. The following flags were used to annotate data with laboratory and/or field 

deficiencies or problems: 

U Undetected — The analyte was analyzed for but not detected or was also found in an 

associated blank, but at a concentration less than 10 times the blank concentration for 

common laboratory constituents (contaminants) or five times the blank concentration for 

other constituents; the associated value shown is the Practical Quantitation Limit (PQL). 

J 	Estimated Value — One or more QC parameters were outside control limits or the 

concentration of the analyte was less than the PQL. 

UJ 	Undetected and Estimated — The analyte was analyzed for but not detected above the 

listed estimated quantitation limit; the quantitation limit is estimated because at least one 

QC parameter was outside control limits. 

D Diluted Result — The compound was reanalyzed at a secondary dilution factor. If at 

least one compound was outside the calibration range during an initial analysis, the 

laboratory flags the analyte "E." When diluted, the sample results will be flagged "D." 

Generally, values from the initial analysis will be used except where the value exceeded 

the calibration range. Values exceeding the calibration range in the initial analysis will 

be substituted by the diluted value to ensure the most representative data. The "D" flag 

will remain on the value to alert the data user that the secondary dilution value was used. 

R/UR Unusable Data — At least one QC parameter grossly exceeded control limits. 
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These validation flags were applied to data where data deficiencies were noted. Attachment A 

includes tables of all qualified data. 

1.1.1 Holding Times 

Acceptable technical holding times are specified in the analytical methods. The sample holding 

time depends on the type of analysis and whether the sample was preserved. For water samples, 

the holding time for preserved volatile organic compound (VOC) analysis is 14 days from the 

collection date. Semivolatile organic compound (SVOC) and pesticide/polychlorinated biphenyl 

(PCB) water samples must be extracted within seven days and analyzed within 40 days after 

extraction. Holding times for soil matrices are not specified in SW-846. Therefore, data 

reviewers can apply the water sample holding times criteria to soil at their discretion. 

1.1.2 GC/MS Mass Calibration (Instrument Performance Checks) 

Tuning and performance criteria are established to ensure that the data produced by the 

instrument may be correctly interpreted according to the requirements of the method being used. 

These criteria are not sample specific; conformance is determined using standard materials. 

Therefore, these criteria must be met in all circumstances. The performance standards for 

VOC (bromofluorobenzene [BFB]) and SVOC (decafluorotriphenylphosphine [DFTPP]) analyses 

are evaluated to determine if the data produced by the instrument may be correctly interpreted 

according to the method requirements. Performance standards must be analyzed within 12 hours 

of sample analysis, and the results must be within the established criteria. 

1.1.3 Surrogate Spike Recoveries 

Surrogate compounds are added to samples and laboratory blanks before extraction and sample 

preparation to evaluate the effect of the sample matrix on extraction and measurement 

procedures. Surrogates are organic compounds which are chemically similar to analytes of 

interest but not normally found in environmental samples. Three surrogate compounds are added 

to samples for VOC analysis, eight are added to samples for SVOC analysis, and two are added 
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to pesticide/PCB samples. Percent recovery (%R) of the surrogates is calculated by comparing 

the amount of the compound recovered by the analysis to the amount added to the sample. 

Below is a list of surrogate compounds recommended by the SW-846 methods. 

VOC Surrogates 

Toluene-d8 (TOL) 

BFB 

1,2-Dichloroethane (DCE) 

Pesticide/PCB Surrogates 

Tetrachloro-m-xylene (TCMX) 

Decachlorobiphenyl (DCB) 

SVOC Surrogates 

Nitrobenzene-d5 (NBZ) 

2-Fluorobiphenyl (FBP) 

Terphenyl-d14 (TPH) 

2,4,6-Tribromophenol (TBP) 

Phenol-d5 (PHL) 

2-Chlorophenol-d4 (2CP) 

1,2-Dichlorobenzene-d4 (DCB) 

1.1.4 Instrument Calibration 

Instruments are initially and continually calibrated with standard solutions to verify that they are 

capable of producing acceptable quantitative data for the compounds. 

Initial calibration (GC/MS): The instrument is initially calibrated at the beginning of the 

analytical run to check its performance and to establish a linear five-point calibration curve. The 

initial calibration is verified by calculating the relative response factor (RRF) and the percent 

relative standard deviation (%RSD) for each compound. An RRF less than 0.05 or a %RSD 

greater than 30% is outside the QC limits for the initial calibration. 

Continuing calibration (GC/MS): Standard solutions are run periodically to check the daily 

performance of the instrument and to establish the 12-hour RRF on which the sample 

quantitations are based. The continuing calibration is verified by calculating the RRF and the 
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percent difference (%D) for each compound. An RRF less than 0.05 or a %D greater than 25 % 

is outside the QC limits for the continuing calibration. 

Initial calibration (GC): For single-component pesticides, two separate standard mixes are used, 

five-point calibrations are analyzed, and calibration factors (CF) are established. The CF for 

single-component pesticides must be less than or equal to 20%. 

The multicomponent pesticide toxaphene and all PCBs (or Aroclors) are analyzed separately. 

Retention times and CFs are determined for three to five primary peaks. The only review 

criteria for multicomponent compounds is to verify these steps were taken. 

Continuing calibration (GC): To confirm the calibration and evaluate instrument performance 

for single-component pesticides, calibration verification consisting of instrument blank, 

performance evaluation mixtures, and the midpoint concentration of the two standard mixes are 

analyzed. The %D between the calculated amount and the true amount must not exceed 15% 

on the primary column. 

Multicomponent compounds do not require continuing calibration. 

1.1.5 Matrix Spikes/Matrix Spike Duplicates 

The MS, which is used to determine the accuracy of the analysis for a given matrix, consists of 

a known quantity of stock solution added to the sample before its preparation and analysis. 

Evaluating the MS data involves two calculations. First, the is calculated by comparing the 

amount of the compound recovered by the analysis to the amount added to the sample. In 

addition, the relative percent difference (RPD) between the MS and the MSD samples is 

calculated and assessed. No specific requirements have been established for qualifying MS/MSD 

data. However, guidelines to aid in applying professional judgment are discussed in Organic 

Functional Guidelines. 
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1.1.6 Laboratory Control Samples and Laboratory Duplicates 

Some GC methods may require that a laboratory control sample (LCS) and laboratory duplicate 

analysis be performed with each SDG. The LCS monitors the overall performance of each step 

during analysis, including sample preparation. All aqueous LCS %R results must fall within the 

control limits established by the laboratory. Laboratory duplicate samples are used to 

demonstrate acceptable method precision at the time of analysis. The RPD between the sample 

and the duplicate sample is calculated. Although no guidelines are established for organic 

laboratory duplicates, sample qualification is left up to professional judgment. 

1.1.7 Blank Analysis 

Laboratory method blanks are used to assess the existence and magnitude of potential 

contamination introduced during analysis. Additionally, field blanks may be collected to assess 

any contamination introduced while collecting samples. When chemicals are found both in 

samples and laboratory blanks analyzed within the same 12-hour period and/or field-derived 

blanks, the usability of the data depends on the reviewer's judgment and the blank's origin. 

According to Organic Functional Guidelines, a sample result should not be considered positive 

unless the concentration of the compound in the sample exceeds 10 times the amount in any 

blank for common laboratory contaminants (i.e., methylene chloride, acetone, 2-butanone, and 

common phthalate esters), or five times the amount for other constituents. These amounts are 

referred to as action levels (ALs). Because blank samples may not be prepared using the same 

weight, dilution or volume of sample, these factors also should be considered when using these 

blank criteria. The specific actions to be taken are as follows: 

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

• If the sample concentration is less than the quantitation limit and less than the AL, the 

quantitation limit is reported. 
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• If the sample concentration is between the quantitation limit and the AL, the 

concentration is reported as nondetect "U." 

• If the sample concentration is greater than the AL, the concentration may be used 

unqualified. 

Field-Derived Blanks 

For this project, three types of field-derived blanks were collected: the field blank, the equipment 

rinsate blank (also called a rinsate blank), and the trip blank. The field blank is a sample of the 

source water used onsite, primarily to decontaminate equipment. The equipment rinsate blank 

is a sample of runoff water from one or more pieces of the decontaminated equipment used to 

collect samples. The trip blank is a 40-milliliter volatile organic analysis (VOA) vial filled at 

the laboratory with certifiable water to assess cross-contamination during VOC sample container 

shipment and handling both before and after the samples are collected. 

The frequencies for collecting these QC samples were defined in Section 4 of the NSA Memphis 

Comprehensive RFI Work Plan (E/A&H, October 1994) as follows: 

• Field blanks 	— one per source of water per sampling event. 

• Rinsate blank — one per week. 

• Trip blank 	— one per shipment containing samples for VOAs. 

For data validation, each trip blank is associated only with the samples from the same 

shipment/cooler. The field blanks and the rinsate blanks apply to a larger number of samples 

because only one is collected per sampling event. Because field-derived blanks are used with 

method blanks to assess potential cross-contamination of field investigative samples, no action 

was taken if contamination was detected in the method blanks associated with the field-derived 
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blanks. Most rinsate and field blanks collected for Assembly C were sent to the onsite 

laboratory during direct push technology (DPT) work. 

1.1.8 Internal Standard Performance 

GC/MS internal standards are added to samples to ensure the stability of the instrument's 

sensitivity and response during each analytical VOC and SVOC run. Internal Standard area 

counts for samples and blanks must not vary more than a factor of two (-50% to +100%) from 

the associated calibration standard. If an Internal Standard area count is outside this window, 

action should be taken. 

Listed below are the internal standard compounds recommended by the methods. 

VOC Compounds 

Bromochloromethane (BCM) 

1,4-Difluorobenzene (DFB) 

Chlorobenzene-d5 (CBZ) 

SVOC Compounds 

1,4-Dichlorobenzene-d4 (DCB) 

Naphthalene-d8 (NPT) 

Acenaphthene-d10 (ANT) 

Phenanthrene-d10 (PHN) 

Chrysene-d12 (CRY) 

Perylene-d12 (PRY) 

1.1.9 Field Duplicate Precision 

One field duplicate was collected at NSA Memphis for each 10 water and/or soil or sediment 

samples collected. Field duplicate samples are analyzed to evaluate data precision, which 

measures the reproducibilty of the analysis. 

For the NSA Memphis Resource Conservation and Recovery Act Facility Investigation (RFI), 

RPDs between the samples and duplicates were calculated during the validation processes for 

sample results above the PQL. If the results for any compounds did not meet RPD criteria of 
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less than 30% for water and less than 50% (Validata used a control limit of 60%) for soil or 

sediment, the positive results for that compound were flagged as estimated for the sample and 

duplicate only. If one value was nondetected and the other value was above the PQL, the 

positive result was flagged as estimated "J," and the nondetected result as estimated "UJ." 

1.2 	Inorganic Evaluation Criteria 

The USEPA methods described in Test Methods for Evaluating Solid Waste, Physical/Chemical 

Methods and Title 40 Code of Federal Regulations Part 264, Appendix IX define QC criteria 

that the laboratory must meet, but the methods do not address data evaluation from a 

user's perspective. Evaluation criteria are available in USEPA Contract Laboratory National 

Functional Guidelines for Inorganic Data Review (Inorganic Functional Guidelines), 

February 1994, which was used throughout the data evaluation process when the analytical 

methods did not address data usability. 

Data evaluation for samples collected at NSA Memphis included the following parameters: 

• Holding times 

• Instrument calibration 

• MS results 

• Laboratory duplicates 

• Blank analysis 

• Inductively Coupled Plasma (ICP) interference check samples 

• ICP serial dilutions 

• LCS results 

• Atomic Absorption (AA) duplicate injections and postdigestion spike recoveries 

• Field duplicate precision 
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According to Inorganic Functional Guidelines, when the QC parameters do not fall within the 

specific method guidelines, the data evaluator annotates or "flags" the corresponding deficient 

compounds. The data from NSA Memphis were evaluated using this approach. The following 

flags were used to annotate data exhibiting laboratory and/or field deficiencies or problems: 

U 	Undetected — The analyte was analyzed for but not detected above the instrument 

detection limit (IDL) or was also found in an associated blank at a concentration less than 

five times the blank concentration. The IDL is described as the lowest possible 

concentration an instrument can detect a particular analyte. 

J 	Estimated Value — At least one QC parameter was outside control limits or the 

analyte's concentration was less than the PQL. 

UJ 	Undetected and Estimated — The analyte was analyzed for but not detected above the 

listed estimated IDL; the IDL is estimated because at least one QC parameter was outside 

control limits. 

R/UR Unusable Data — One or more QC parameters grossly exceeded control limits. 

1.2.1 Holding Times 

Acceptable technical holding times are specified in the analytical methods. For aqueous 

samples, the holding time for metals analysis is six months, except for mercury, which is 

28 days from the date of collection. Holding times for soil matrices are not specified in the 

methods. Therefore, data reviewers may apply the water sample holding times criteria to soil 

at their discretion. 
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1.2.2 Instrument Calibration 

Initial and continuing calibrations of the instruments with standard solutions are used to check 

that the instrument is capable of producing acceptable qualitative and quantitative data for the 

analytes on the Appendix IX list. 

An initial calibration is performed to check the performance of the instrument at the beginning 

of the analytical run and to establish a linear calibration curve. Calibration standard solutions 

are analyzed periodically to check the instrument performance and confirm that the initial 

calibration curve is still valid. Calibrations are verified by calculating the %R and comparing 

the amount of the analyte recovered by analysis to the known amount of standard. The %R for 

metals, except for mercury, should fall between 90% and 110%. The %R for mercury should 

fall between 80% and 120%. 

1.2.3 Blank Analysis 

Laboratory method blanks are used to assess the existence and magnitude of potential 

contamination introduced during analysis. Additionally, field blanks may be collected to assess 

the potential contamination introduced during sample collection. When chemicals are found in 

samples and laboratory blanks, the usability of the data depends on the reviewer's judgment and 

the blank's origin. According to Inorganic Functional Guidelines, a sample result should not 

be considered positive unless the concentration of the compound in the sample exceeds five times 

the amount in any blank, referred to as ALs. Because blank samples may not be prepared using 

the same weight, dilution or volume of sample, these factors also should be considered when 

using these blank criteria. The specific actions to be taken are as follows: 

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

• If the sample concentration is between the IDL, and less than the AL, the concentration 

is reported as "U. " 

13 



Data Validation Report — Assembly C 
Confirmatory Sampling Investigation 
NSA Memphis, Millington, Tennessee 

May 24, 1996 

• If the sample concentration is greater than the AL, the concentration may be used 

unqualified. 

1.2.4 ICP Interference Check Samples 

The ICP interference check sample is used to confirm the laboratory instrument's inter-element 

and background correction factors. Interference samples should be run at the beginning and end 

of each sample analysis run or at least twice per eight-hour working shift. The percent 

recoveries for the interference check sample should fall between 80% and 120% . 

1.2.5 Laboratory Control Samples 

LCSs are used to monitor the overall performance of steps in the analysis, including the sample 

preparation. All aqueous LCS percent recovery results must fall within the control limits of 

80% to 120%, except for antimony and silver for which control limits have not been established. 

Soil LCS standards are generally provided by the USEPA (or state agency or private laboratory). 

Control limits are established for each soil LCS standard prepared. 

1.2.6 MS Analysis 

Samples are spiked with known quantities of analytes to evaluate the effect of the sample matrix 

on digestion and measurement procedures. The %R should be within 75% to 125% . However, 

when the sample concentration exceeds the spike concentration by a factor of four or more, spike 

recovery criteria are not applicable. 

1.2.7 Laboratory Duplicates 

Laboratory duplicate samples are analyzed to evaluate data precision, a measure of the 

reproducibilty of the analysis. The RPD between the sample and the duplicate sample is 

calculated. A control limit of 20 RPD for aqueous samples and 35 % for soil or sediment 

samples should not be exceeded for analyte values greater than the quantitation limit or two 

times the quantitation limit, respectively. 
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1.2.8 ICP Serial Dilutions 

ICP serial dilutions assess the absence or presence of matrix interference. One sample from 

each set of similar matrix type is chosen for the serial dilution (a five-fold dilution). For an 

analyte concentration that is at least a factor of 10 times above the instrument detection limit, 

the measured concentrations of the undiluted sample and of the diluted sample should agree 

within 10%. 

1.2.9 AA Duplicate Injections and Postdigestion Spike Recoveries 

During AA analysis, duplicate injections and postdigestion spikes are used to assess precision 

and accuracy of the laboratory analysis. The %RSD of duplicate injections must agree within 

20%. Percent recovery of the postdigestion spike sample should fall between 85 % and 115%. 

1.2.10 Field Duplicate Precision 

One field duplicate was collected for each 10 water and/or soil samples collected. Field 

duplicate samples are analyzed to evaluate data precision, which is a measure of the 

reproducibilty of the analysis. 

For the NSA Memphis RFI, RPDs between the samples and duplicates were calculated during 

the validation processes for sample results above the PQL. If the results for any compounds did 

not meet RPD criteria of less than 30% for water and less than 50% (Validata used a control 

limit of 60%) for soil or sediment, the positive results for that compound were flagged as 

estimated for the sample and duplicate only. If one value was nondetected and the other value 

was above the PQL, the positive result was flagged as estimated "J," and the nondetected result 

as estimated "UJ." 

2.0 	DATA VALIDATION RESULTS — SWMU 26 

All samples were received by the laboratory intact and with the proper documentation. Table 2-1 

summarizes the samples that were included in SWMU 26. 
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Table 2-1 
SWMU 26 Sample IDs 

Sample IDs SVOCs Pest/PCBs 
Appendix IX 

Metals 
Arsenic, Cadmium, Nickel, 

Lead, Mercury, & Zinc 

0265000104 X 

0265000108 X 

026S000118 X 

026S000204 X 

026S000208 X 

026S000218 X 

026S000304 X 

026S000308 X 

026S000318 X 

026S000404 X 

026S000408 X 

026S000415 X 

026S000501 X X X 

Thirteen investigative samples were analyzed in two SDGs for SWMU 26. Full validation 

reports of each SDG and data tables can be found in Attachment A. 

2.1 	Data Quality 

The overall data quality of the analytical work performed for NSA Memphis at SWMU 26 was 

considered satisfactory and usable for site remediation and risk assessment. Results that were 

outside QA/QC requirements were flagged as estimated "J," indicating that the data could be 

biased either high or low. Although the data are qualified as estimated, they remain dependable 

for use in risk assessment and site remediation. 
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Blanks 

Arsenic, barium, cadmium, copper, lead, and zinc were detected in several method blanks. The 

blanks were examined during the validation process and sample results for arsenic, barium, 

cadmium, copper, lead, and zinc believed to be from blank contamination were nullified. 

2.3 	Unusable Data 

One element in one sample was rendered unusable because it grossly exceeded a QC parameter. 

Table 2-2 summarizes the unusable data and explains the qualification. 

Table 2-2 
SWMU 26 Unusable Data 

	

Sample ID 
	

Fraction 	Analyte(s) 	 Reason 

0265000501 
	

Metals 	Antimony 	MS percent recovery 

3.0 	DATA VALIDATION RESULTS — SWMU 27 

All samples were received by the laboratory intact and with the proper documentation. 

Table 3-1 summarizes the samples that were included in SWMU 27. 

Table 3-1 
SWMU 27 Sample IDs 

Sample IDs VOC SVOC Pest/PCB APP IX Metals 

027S000101 X X X 

027S000105 

0275000114 X 

027S000201 

027S000206 

0275000212 

027S000301 X 
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Table 3-1 
SWMU 27 Sample IDs 

Sample IDs VOC SVOC Pest/PCB APP IX Metals 

027S000306 X 

027S000312 X 

027S000401 X 

027S000406 X 

0275000412 X 

027S000501 X X X 

0275000506 X 

027S000512 X 

027C000512 X X 

027H000545 X 

027S000601 X 

027S000606 X 

027S000612 X 

027S000701 X 

027S000706 X 

027S000712 X 

027S000801 X 

027S000806 X 

027C000806 X X 

027S000812 X 

027C000812 X 

027S000901 X 

027S000906 X 

027S000912 X 

027H000944 X 
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Thirty-two investigative samples were analyzed in four SDGs for SWMU 27. Full validation 

reports of each SDG and data tables can be found in Attachment A of this document. 

	

3.1 	Data Quality 

The overall data quality of the analytical work performed for NSA Memphis at SWMU 27 was 

considered satisfactory and usable for site remediation and risk assessment. Results that were 

outside QA/QC requirements were flagged as estimated "J," indicating that the data could be 

biased either high or low. 

	

3.2 	Unusable Data 

Three elements in 21 samples were rendered unusable because they grossly exceeded QC 

parameters. Table 3-2 summarizes the unusable data and explains the qualification. 

Table 3-2 
SWMU 27 Unusable Data 

Sample ID Fraction Analyte(s) Reason 

027S000301 027S000306 Metals Silver MS percent recovery 
0275000312 027S000406 Selenium 
0275000412 027S000506 
027S000512 027C000512 
027S000601 027S000606 
0275000612 027S000706 

027S000712 027S000801 Metals Silver MS percent recovery 
027S000806 027C000806 Selenium 

027S000401 027S000501 Metals Selenium MS percent recovery 
027S000701 

0275000114 027S000212 Metals Antimony MS percent recovery 

3.3 Blanks 

Methylene chloride, arsenic, selenium, antimony, silver, cobalt, copper, cadmium, chromium, 

thallium, tin, and zinc were detected in several method and field blanks. The blanks were 
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examined during the validation process and sample results for methylene chloride, arsenic, 

selenium, antimony, silver, cobalt, copper, cadmium, chromium, thallium, tin, and zinc believed 

to be from blank contamination were nullified. 

4.0 	DATA VALIDATION RESULTS — SWMU 62 

All samples were received by the laboratory intact and with the proper documentation. 

Table 4-1 summarizes the samples that were included in SWMU 62. 

Table 4-1 
SWMU 62 Sample IDs 

Sample IDs SVOCs Pest/PCBs Appendix IX Metals VOC 

062C002020 X 

062C005020 X 

062H005041 X 

062C006020 X 

062S000701 X X X 

062S000801 X X X 

062S000901 X X X 

Seven investigative samples were analyzed in two SDGs for SWMU 62. Full validation reports 

of each SDG and data tables can be found in Attachment A. 

4.1 	Data Quality 

The overall data quality of the analytical work performed for NSA Memphis at SWMU 62 was 

considered satisfactory and usable for site remediation and risk assessment. Results that were 

outside QA/QC requirements were flagged as estimated "J," indicating that the data could be 

20 



Data Validation Report — Assembly C 
Confirmatory Sampling Investigation 
NSA Memphis, Millington, Tennessee 

May 24, 1996 

biased either high or low. Although the data are qualified as estimated, they remain dependable 

for use in risk assessment and site remediation. 

4.2 Blanks 

Acetone and methylene chloride were detected in several method blanks. The blanks were 

examined during the validation process and sample results for acetone and methylene chloride 

believed to be from blank contamination were nullified. 
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DATA QUALIFICATION SUMMARY 

NET, Inc. - 1439 Inorganics 

SAMPI FS: 	026S000104, 026S000104MS, 026S000104MD, 026S000108, 0265000118, 026S000204, 
0265000208, 026S000218, 026S000304, 0265000308, 026S000318, 026S000404, 
026S000408, 026S000415 

TOTAL META LS 

I.) Holding Times: 

All Holding Time criteria were met. No action was required. 

II.) Calibration: 

All Calibration criteria were met. No action was required. 

DI.) Blanks: 

The following blank result represents the highest detection associated with the samples and was used for 
data qualification: 

Blank 	 Action Level 
Type/ID# 	Analyte 	Max. Conc. 	'hag 
CCB2 	arsenic 	3.80 ug/L 	3.80 

CCB = Continuing Calibration Blank 

All results greater than the IDL but less than 5X the blank amount (Action Level, mg/kg for soil samples) 
for which the contaminated blank was an associated calibration blank were flagged as undetected (U). 

The following analytes had negative results with absolute values greater than the IDL's: 

Blank 
Type/D# Analyte Neg. Conc, 5X Conc. (mg/kg)  

cadmium CCB4 -4.30 ug/L 4.30 
CCB2 zinc -6.20 ug/L 6.20 

CCB = Continuing Calibration Blank 

All associated positive sample results less than 5X the absolute value of the negative blank results were 
flagged as estimated (J) and all non-detects were flagged as estimated (UJ). 

4 



IV.) ICP Interference Check Sample Results: 

All Interference Check Sample criteria were met. No action was required 

V.) ICP Serial Dilution Analysis: 

All Serial Dilution criteria were met, so no action was necessary. 

VI.) • Laboratory Control Samples (LCS): 

All Laboratory Control Sample criteria were met. No action was required 

VII.) Duplicate Sample Analysis: 

The Relative Percent Difference (RPD) of nickel (54.9%) exceeded the 35% QC limits for soil duplicate 
sample 026S000104MD. The results for this analyte in the samples of this SDG, which consisted entirely 
of positive detections, were flagged as estimated (J). 

VIII) Matrix Spike Recoveries: 

The Percent Recovery (%R) of arsenic (70.4%) was below the 75-125% QC limit for sample 
026S000104MS. The positive and non-detect results for this analyte in the samples of this SDG were 
flagged as estimated (J) and (UJ). 

IX) Field Duplicates: 

There were no field duplicate samples associated with this SDG. No action was required. 

X) Furnace Atomic Absorption QC: 

Method of Standard Additions (MSA): 

The MSA coefficient of correlation was less than 0.995 for arsenic in the following samples: 

Client Coeffecient of 
Sample #: Correlation: 
026S000104 0.968 
026S000204 0.986 
026S000208 0.949 
026S000304 0.935 
026S000308 0.944 

All positive and non-detect results for arsenic in these samples were previously flagged as estimated (J) 
and (UJ) based on blank contamination or low matrix spike recoveries. No further action was necessary. 

Post Digestion Spike Recoveries: 

All Post Digestion Spike Recovery criteria were met. No action was required. 
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XI.) Sample Result, Calculation/Transcription Verification: 

All criteria were met, so no action was taken. 

XII.) Quarterly Verification of Instrumental Parameters: 

All criteria met, so no action was taken. 

XIII.) Overall Assessment of Data/General: 

All laboratory data were acceptable with qualification. 
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Conc. Associated 
Samples 

Action Level Blank 11) Element 

..............:::.::....;:::-. 

	

hrGirnum 	 5 . 0 . . A gIL:. 	5..MnAgnEg 	02.6SOGOSCY 

	

. - 	 — 	.. 
Viinadium   4..1 At:IL 	4::1-..,n41141.  

49.6 g/L:- 	49* 

SDG 1719 page 1 

3.6 Ag/L 
-7.2 iig/L 
8.7 tig/L 

62.7 ii.g/L 

1.9 ligIL 

Cadmium 
Vanadium 

Zinc 
Tin 

Selenium 

Selenium 

3.6 mg/kg 
14.4 mg/kg 
8.7 mg/kg 

62.7 mg/kg 

1.9 mg/kg 

026S000501 

026S000501 

CCB2 

CCB4 
(2nd run) 

E/A&H VALIDATION SUMMARY REPORT 

Site Name: 	 NSA Memphis, Millington, Tennessee 
CTO and Subtask No.: 	0094-04730 
Laboratory: 	 NET, Bedford 
Sample Delivery Group: 	1719 
Matrix: 	 Soil 

SDG 1719 Sample ID and Analyses 

Sample ID 
	

Appendix 9 Metals 	 SVOCs 
	

Pest/PCBs 

VALIDATION RESULTS 
All samples were received by the laboratory intact and with the proper documentation on 
March 7, 1996, for metals, SVOCs, and pest/PCBs. The following sections summarize the 
data validation results. 

Appendix IX Metals Fraction 
1. All holding times, initial calibration verifications, continuing calibration verifications, 

ICP interference check sample recoveries, LCSs, ICP serial dilution differences, and 
graphite furnace atomic absorption (GFAA) analytical spike results were acceptable. 
No problems were encountered during review of sample result verification. 

2. The following elements were detected in the various blanks analyzed with this SDG. 

Blank Detections and Associated Samples 



Associated 
Samples 

Conc. Action Level Element Blank ID 

a5?+01-g.  

Blank Detections and Associated Samples 

Note: p.g/L = micrograms per liter 	mg/kg = milligrams per kilogram 
When the blank concentration was greater than the PQL, the AL was five times the blank 
concentration. Positive results less than the AL were qualified as nondetect (U); nondetect 
results were accepted without qualification. 

When the blank concentration was less than the PQL (negative result), the AL was 10 times 
the absolute value of the concentration. Positive results less than the AL were qualified as 
estimated (J) and nondetect results were qualified as estimated (UJ). 

3. 	The following elements exceeded the 75 % to 125 % control limits for the MS. 

Matrix Spike Deficiencies 

Element 	 %R 
	

Associated Samples 

	

'MOO. 	 ........................ 

	

Cadmium 
	

71.6 	 026S000501 

All antimony results were qualified as estimated (J) for positive results and unusable 
(UR) for undetected results. All cadmium results were qualified as estimated for 
positive results (J) and undetected results (UJ). 

	

5. 	The RPDs for chromium (38.6) and copper (61.8) exceeded the 20% maximum 
control limits for laboratory duplicates. All positive results were qualified as 
estimated (J) while nondetect results were accepted without qualification. 

SVOC Fraction 

	

1. 	All holding times, GC/MS instrument performance checks, initial calibrations, 
continuing calibrations, surrogates recoveries, internal standard performance, and 
blank results were acceptable. No problems were encountered during review of 
sample result verification. 

SDG 1719 page 2 



Pesticide/PCB Fraction 
1. All holding times, surrogate recoveries, blank spike/blank spike duplicate recoveries, 

blanks, and initial calibrations were acceptable. No problems were encountered 
during review of sample result verification. 

2. The following compounds exceeded the 25 % maximum control limits for the 
continuing calibration check: 

Continuing Calibration Check Deficiencies 

Compound 	% Difference Column 
	

Associated Samples 

Aroclor-1260 	27.3 	RXT15 026S000501 

All results were less than the PQL and therefore were qualified as estimated (UJ). 
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DATALCP3 

05/20/96 

a. 

SAMPLE ID --
ORIGINAL ID - 
LAB SAMPLE ID 
ID FROM REPORT 
SAMPLE DATE 	 
MATRIX 	 
OMITS.: 	 

APXD-METAL 

1719 VAL 

026-S-0005-01 
.026SS80501 
143764S 
026=10501 
03/06/96 
soil 
MG/KG: ::  

	

7.3 
	

UR 
5.7'  
82.8 
0.53 
1.2 
15.2 
8.5 
15.6 
19.5 
0.12 
21.8 
0.34 

1.6  
0.49 11 
25. 
65.1 

	

28.3 
	

U 

. • 
ParaMeter• 	 

NSA MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY C 

SWMU 26 

LAS,/ 

Page: 	1 

Time: 15:23 

SB 
AS 
BA 

a4  
SN 

Antimony 
Arsenic 

Bariun 
Berytliut. 
cadmium 

Cobalt 
Capper 
Lead 

Nickel 

Silver 
Thattion 
Vanadiun 

Zinc•- .A40 
Tin 

*** Validation Complete *** 



LAS Parameter 

RCRA METAL : 026-S-0001-04 
026S000104 
4-124590S 
026S000104 
06/05/95 
Scat 
MG/KG 

1439 

026 S-0001-16: 

0265000.11.11 

•-MG. /KG 

1439:. 

• 

026-$-0002-04 
026S000204 
4.124593$ 
026S000204: 
0005/95-
;o1 

.11G/KG 

1439 

026-3-0001-08 
0265000108:  
4-124591S. 
0263000108 
06/05/95  
SOL 
MG/KG 

1439 

026-$-000208 
026S000208 
41245945 
026$000208 
06/05/95 
Stilt 
MG/KG 

1439 
	

-VAL 

3.8 UJ 2.9 J 
:.782 Vft: 

16.8 

J 

7.6  
0.12 

15.9 	J 
3.2.3k 

UJ 

DATALCP3 	 NSA MEMPHIS 
05/20/96 	 NAS MEMPHIS, RFI, ASSEMBLY C 

SWMU 26 

Page: 	2 
Time: 15:23 

SAMPLE ID 
ORIGINAL ID 	 
LAB. SAMPLE ID 
ID FROM REPORT 
SAMPLE DATE 	* 
MATRIX 	 
UNITS .""" 

026-$70002-1e 
0265000218 
47124595S .  
Oasso00218 
06/95/95  
391t;- 
NOKO .  

VAL 

UJ 
0:75 
6.3 
0.13 

11.8 
29.2 

AS 
CD 
PB 
NG 
NI 

Arsenic 
Cadmium 
Lead 
Mercury 
Nickel 
Z100 

    

    

*** Validation Complete *** 



DATALCP3 

05/20/96 

026-3-0003-04 
026$000304 
4-124596S 
0265000304 
06/05/95 
Solt, 
MG/KG 

026-s-0003-0e 
0265000308 
4-124597S 
028500030 
06/05/95 
Soft:  
MG/KG 

428040003.18... 
11265000318:`::::.' 

020000.310: 

)0410: 

. 
026,1-0004-04-

. 

0265000404 
-4;124599S.• 
0203000404 

-.061.0/95  

MG/KG 

026-5x:0004:-08 
0265000408 
4-1246005 
026$000408-
06/05/95-. 
SOW:. 
MG/KG •  

Page: 	3 

Time: 15:23 

021576000415 
0285080415 
-4-124601S 
0265000415 
.06/05/95 
Solt 
NS/K0 

NSA MEMPHIS 
NAS MEMPHIS, BPI, ASSEMBLY C 

SWMU 26 

SAMPLE OD 
ORIGINAL ID  "."'...4> 
LAS SAMPLE ID --- 
ID FROM REPORT ' 

.SAMPLE DATE' 
MATRIX.  • 	 

UNITS '.',.'""."•*"""). 

1439::•• 1439 941. .1439 1439 1.434 VAL 

7.4 

15.8 

AS 

PB 

AWW 

Arsenic 
CadMiUM 
Lead 
Merciiry 
Nickel 
Zinc 

1.1 
	

UJ 

7.1 

11.1 	J 

3.9 
0 
0.49 

' • 	0.12 
19.9 
301  

7.3 
1.2 
5.2 

16.4 	J 

1.7 	UJ 
0 
6.5 
0.1 
11.4 

*** Validation Complete *** 



02675-0005.-01 
0268880501 
143764 
0268580501 
03/06/96 
03/11/96 
03/15/96 
8011 
WAR 

DATALCP3 	 NSA MEMPHIS 
05/20/96 	 NAS MEMPHIS, RFI, ASSEMBLY C 

SWMU 26 

Page: 	4 
Time: 15:23 

•DAPLE ID 	 
ORIGINAL 10::: ".» 

somptglo,,;. 
IO:FRONLAEPORY 
SANII,EDATE 	 

:.:DAIEENTRAOTER 
:GATE ANALYZED * 

CAS Parameter::::::::::: 	
1719 	-VAL 
	

• 

Aldrin 
gasam-8HC 	 
alpha-8HC 
beta-BHC  
delta-8HC 
4,4*-10) 
4,4"DDE 
4,41  DDT 
Dieldrin 
Endosulfan L' , 1% 	--: 
Endosulfan II 
Endosulfan sulfate f< 

309-00-2 

31974476. 
A10857  
319-86-8 

OV-4454.74. 
72-55-9 
50-29 3 
60-57-1 

*04i4 
33213-65-9 . 	. 	.  . .  . . .          
103107-8 

72-20-8 
7421.93:•4  

76-44-8 
1024474 

72-43-5 
W::1001454  

12674-11-2 

111071075 
•53469:21-9. 
126727Z9.76:.  

.:11097r694' 
11096-82-5, 

..:51494101• 
. 5103-7179.  
..51034742' 

12789-03-6 

#riarin 611:iehOdeMWOr 
Heptachlor .  
HePtsca lor% epox  
Methoxych (or 	, 
Toxa

phene 
 OMP : MM 

Aroclor-1016 

4.1 

• 

WW 

41. 	U 

Arcecr-1232  
Aroctor-1242 
Arocior-1248 
ArocIor-1254 
Aroclor-1260 
Endrin ketone  
alpha-Chlordane 
gamma-Chtordane 
Technical Chlordane 
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026-5-0005-01 
026SS80501 
143764 
026sab0501 
03/06/96 
03/11/96 
03/12/96  
Soil 
ug/Kg 

SAMPLE ID 	 
ORIGINAL ID 
LAB SAMPLE ID ---
ID FROM. REPORT - 
SAMPLE DATE 		 
DATE EXTRACTED 
DATE ANALYZED 
MATRIX 	 
UNITS 	 :> =  

430. 
• 
430. 
430. 
430. 
430. 
430. 

430. 

430. 
..O• 

430,  

430, 
0 

430. 

430. 
430. MOW 

430. 
430. 
430. 
1100. 
430. 
1100. 
430. 
430. 
	 430. 
1100.' 
430. 
1100. 
1100. 

• 

108-95-2 
W1.11.44.44 

95-57-0 

. 10674677.  

95-48-7 
1 64 
106-44-5 
40214.44 
6777271.  

A 913153: 
78-59-1  

-5 
195.76779.  

.120.43Z:  
120-82-1 

WAOi464:  
.... 106-47-8 

87.683  
11179171. 

91-57-6 

88-06-2 

91-58-7 

131-11 -3.  
20064: 
606-20-2 

83-32-9 

100-02-7 
PUiti;444 

Phenol 
bts(2-ChtoroethYll*thiW. 
2-Chlorophenol 
1,3-01chtorobenzene 
1.4-01chL0robenzene 	. 
1,2-Dichtatobenzene 

	

2-MethYLphePot (o-Cresol.) 	
2.2"oxYbis(1-Chtor00013000 
4-Methylphenol (p-Cresol) 
N'NftrOB6-0:04il'Pr9FItaslinC 
Hexachloroethane  

liftrobenzene . *MAV4PV 
Is0Ph9r0Pe 
2-Nitraphenst -  VOAW 
244-Dimethylphenol 

2:470itht9r0Phe0c4 
1,2,4-Trichlorobenzen! 

4-Chloroaniline 
Hextaliorobutadierie '-wmg0g5XE 
bis(2-Chloroethoxy)metham 
4-Chtoro-3-methytphenot Hft4i1M0 
2-Methylnaphthalene 
HexaCht0r0cYct00entedi 
2,4,6-Trichlorophenol 
2,4,5-Trichtorophenot 
2-Chloronaphthalene 
2-Niteosnitine 

pimethYL Phtheate 
AcensPhthYtene 
2,6-01nitr9toLuene. 

Acenaphthene 
2,4-Dirdtropheriti 
4-NitrWhenot  
Ofbenutfuran 

DATALCP3 	 NSA MEMPHIS 
	

Page: 	5 

05/20/96 	 NAS MEMPHIS, RFI, ASSEMBLY C 
	

Time: 15:23 

SWMU 26 

CAS* 1719 VAC 

   

*** Validation Complete *** 



CAS.* Parameter 1719 

SAMPLE 	 > 
ORIGINAL:ID* 
LAB somptglvt. . 
IWIIROPUREPORU:. 	 
SAMPLE: DATE  
DATE:: EXTRACTED:: 
DATE 
NATI 

026-.S•000541 
026SSB0501 
143764 
026SSD0501 
03/06/96 
93/11/96 
03/12/96 .  
S011: 
Up/K0 

430. 
430. 
430. 
430. 

1100. 
1100. 
430. 
430. 
430. 

120. 

430. 
430.  
220. 
90 

430. 	U 

J 

48 
430, 

U 

iJ 

121-14-2 

7005-72-3 
86• . . 1.14 

1004/1-6 
”4424: 
.9673976. 
'-3 

118-74-1 

85-01-8 
1.2047. 

86-74-8 

206-44-0 
1;17004: 

85-68-7 

56-55-3 . . . 
218.1119: 

. 117-8177 

205•99-2 
47104: 

50-32-8 
39. 

53-7o-3 
91414.2.  

2,4-DinftrPtoLuene 
OiethOphtheste . . 	 >:;>::: 
4-ChtoroPhfnYLPhenY!.ettTr.. 
Ma:trine- .  
4-NitroaniLine 	 _ 
2-Bett44-4i6-Dinitrapheri*V0 
N-NitrosPdiPhenylamine. 
4 4romoi3Berlyt Isherlyiethei: 
Hexechlorobenzene 

entachiaroPW P 
Phenanthrene.  
llnlirec -  
Carbazole  
01-n-butyiplithititiMWWZMM 
FluPrenthene 

"Irene WINWMW.-
BM41frgY!=00184q!. 

Benzo(a)anthracene 
Ya 

bis(27Ethylhexyl)phthalate  (BEHP) 

Bento(b.)tlypraptirrie..„„ 
000000A6000i.0060 1PT.Par 

100atiOVI:,Z3. einfrikritflt:! 
Dibenz(a,h)anthrecene 
8iiiii49;f0)10.0iote* 

DATALCP3 	 NSA MEMPHIS 
	

Page: 	6 

05/20/96 	 NAS MEMPHIS, RFI, ASSEMBLY C 
	

Time: 15:23 
SWMU 26 
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DATA QUALIFICATION SUMMARY 

NET, Inc. - 1441 Inorganics 

SAM:IFS. 	027S000101, 027S000101MS, 027S000101MD, 027S000105, 027S000114, 027S000201, 
027S000206, 027S000212 

TOTAL ME7'A LS 

I.) 	Holding Times: 

All Holding Time criteria were met. No action was required. 

H.) 	Calibration: 

All Calibration criteria were met No action was required. 

III.) Blanks: 

The following blank results represent the highest detections associated with the samples and were used 
for data qualification: 

Blank Action Level 
Type/ID#  Analyte Max Conc. mg/kg 

11.3 ug/L PBS2 antimony 11.3 
CCB2 cobalt 4.70 ug/L 4.70 
CCB2 copper 5.10 ug/L 5.10 
CCB3 silver 4.30 ug/L 4.30 

CCB = Continuing Calibration Blank, PBS = Preparation Blank (Soil) 

All results greater than the IDL but less than 5X the blank amount (Action Level, mg/kg for soil samples) 
for which the contaminated blank was an associated calibration or preparation blank were flagged as 
undetected (U). 

The following analytes had negative results with absolute values greater than the IDL's: 

Blank 
Type/ID# Analyte Neg. Conc, 5X Conc. (mg/kg) 
PBS I -0.82 ug/L cadmium 0.82 
CCB2 thallium -3.60 ug/L 3.60 
CCB2 zinc -6.90 ug/L 6.90 

7 



CCB = Continuing Calibration Blank, PBS = Preparation Blank (Soil) 

All associated positive sample results less than 5X the absolute value of the negative blank result were 
flagged as estimated (J) and all non-detects were flagged as estimated (UJ). 

IV.) ICP Interference Check Sample Results: 

All Interference Check Sample criteria were met. No action was required. 

V.) ICP Serial Dilution Analysis: 

All Serial Dilution criteria were met, so no action was necessary. 

VI.) Laboratory Control Samples (LCS): 

All Laboratory Control Sample criteria were met. No action was required. 

VII.) Duplicate Sample Analysis: 

All Duplicate Sample criteria were met. No action was necessary. 

VDT.) Matrix Spike Recoveries: 

The Percent Recoveries (%Rs) of the following analytes were below the 75-125% QC limits for spiked 
sample 027S000101MS: 

Analyte NE. 

antimony 8.70% 
arsenic 61.3% 
barium 61.5% 
beryllium 64.1% 
cadmium 61.5% 
chromium 66.2% 
cobalt 67.1% 
copper 66.4% 
nickel 68.5% 
silver 65.0% 
vanadium 39.3% 
tin 68.2% 

All non-detect results for antimony in the samples of this SDG were rejected (R) since the %R for this 
analyte was less than 30%. All positive results for antimony were flagged as estimated (J). All positive 
and non-detect results for the other analytes in the samples of this SDG were flagged as estimated (J) and 
(UJ)• 

IX) 	Field Duplicates: 

There were no field duplicate samples associated with this SDG. No action was required. 
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X) 	Furnace Atomic Absorption QC: 

Method of Standard Additions (MSA): 

The MSA coefficient of correlation for arsenic in sample 027S000206 was 0.987, which was less than 
0.995. The positive result for arsenic in this sample was previously flagged as estimated (J). No further 
action was necessary. 

Post Digestion Spike Recoveries: 

All Post Digestion Spike Recovery criteria were met. No action was required. 

XI.) Sample Result, Calculation/Transcription Verification: 

All criteria were met, so no action was taken. 

XII.) Quarterly Verification of Instrumental Parameters: 

All criteria met, so no action was taken. 

X1111.) Overall Assessment of Data/General: 

The non-detect results for antimony were rejected in two samples due to matrix spike recoveries of less 
than 30%. All remaining laboratory data were acceptable with qualification. 

9 



DATA QUALIFICATION SUMMARY 

NET, Inc. - 1447 Organics and Inorganics 

SAM FS- 	027C000812, 027S000812, 027S000812MS, 027S000812MD, 027S000901, 027S000906, 
027S000912, 027H000944, TRIP BLANK 

VOLATILE ORGANICS 

I.) 	Holding Times: 

All Holding Time criteria were met. No action was required. 

H.) 	GC/MS Tuning. 

All GC/MS Tuning criteria were met. No action was necessary. 

DI.) Calibration: 

Initial Calibration: 

The Percent Relative Standard Deviation (%RSD) for acetone (39.0%) exceeded the 30% QC limit for the 
standards run on 6/07/95 on instrument H05970L. There was no positive result for this compound in the 
associated sample, so no action was necessary. 

Continuing Calibration: 

The Percent Difference (%D) of methylene chloride (26.7%) exceeded the 25% QC limit for the 
continuing calibration run on 6/13/95 at 10:43 on instrument HP5970K The non-detect result for this 
compound in associated sample 027H000944 was flagged as estimated (UJ). 

The Percent Differences (%D's) of methylene chloride (26.6%) and carbon tetrachloride (26.1%) exceeded 
the 25% QC limit for the continuing calibration run on 6/14/95 at 10:16 on instrument HP5970K The 
associated sample for this calibration was the trip blank No action was required. 

The Percent Difference (%D) of 1,2-dichloroethene (46.0%) exceeded the 25% QC limit for the 
continuing calibration run on 6/12/95 at 10:48 on instrument HP5970L. The non-detect result for this 
compound in associated sample 027C000812 was flagged as estimated (UJ). 

10 



IV.) Blanks: 

Method Blanks: 

Methylene chloride was detected at 2.0 ug/L in water method blank VBLIC061395K The positive result 
for this compound in associated sample 0271-1000944, which was less than 10X the blank amount, was 
flagged as undetected (U) with the laboratory result being replaced by the CRQL. 

Methylene chloride was detected at 1.0 ug/L in water blank VBLI(061495K. The associated sample for 
this blank was a trip blank. No action was required. 

Trip Blank: 

Methylene chloride was detected at 4.0 ug/L in the trip blank associated with this SDG. The positive 
result for this compound in associated sample 027C000812, which was less than 10X the blank amount, 
was flagged as undetected with the detection limit replacing the analytical result. The result for this 
compound in the other associated sample (027H000944) was previously flagged based on the associated 
method blank. No further action was necessary. 

Iles: 

There were no Ties reported in the method blanks or trip blank for this SDG. 

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met. No action was required. 

VI.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

No MS / MSD analysis was requested for this fraction of this SDG. No action was required. 

VII.) Field Duplicates: 

The field duplicate samples for samples 027C000812 and 027H000944 were not analyzed in this SDG. 
No action was required. 

VII) Internal Standards Performance: 

All Internal Standards Performance criteria were met. No action was required. 

IX) TCL Compound Identification: 

All TCL criteria were met, so no action was necessary. 

X) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL's): 

All CRQL criteria were met. No action was required. 
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XL) 	Tentatively Identified Compounds (TICs): 

All TIC criteria were met, so no action was taken. 

XII.) System Performance: 

All criteria were met, so no action was necessary. 

MT.) Overall Assessment of Data/General: 

All laboratory data were acceptable with qualification. 

TOTAL META LS 

I.) Holding Times: 

All Holding Time criteria were met. No action was required. 

II.) Calibration: 

All Calibration criteria were met. No action was required 

DI.) Blanks: 

The following blank results represent the highest detections associated with the samples and were used 
for data qualification: 

Blank 	 . 	Action Level 
Type/ID# 	Analyte 	Max Conc. 	mg/kg 
CCB3 	zinc 	 12.8 ug/L 	12.8 
CCB3 	tin 	 23.1 ug/L 	23.1 

CCB = Continuing Calibration Blank 

All results greater than the IDL but less than 5X the blank amount (Action Level, mg/kg for soil samples) 
for which the contaminated blank was an assnriated calibration blank were flagged as undetected (U). 

The following analytes had negative results with absolute values greater than the IDL's: 

Blank 
Type/ D# Analyte Neg. Conc. 5X Conc. (mg/kg) 
CCB2 cadmium -4.20 ug/L 4.20 
CCB2 chromium -6.80 ug/L 6.80 
CCB7 thallium -3.20 ug/L 3.20 

CCB = Continuing Calibration Blank 
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All associated positive sample results less than 5X the absolute value of the negative blank result were 
flagged as estimated (J) and all non-detects were flagged as estimated (UJ). 

IV.) ICP Interference Check Sample Results: 

All Interference Check Sample criteria were met. No action was required. 

V.) ICP Serial Dilution Analysis: 

All Serial Dilution criteria were met, so no action was necessary. 

VI.) Laboratory Control Samples (LCS): 

All Laboratory Control Sample criteria were met. No action was required. 

VII.) Duplicate Sample Analysis: 

All Duplicate Sample criteria were met. No action was necessary. 

WE.) Matrix Spike Recoveries: 

The Percent Recoveries (%Rs) of the following analytes were below the 75-125% QC limits for spiked 
sample 027S000812MS: 

Analyte 
antimony 42.5% 
selenium 61.7% 
thallium 71.6% 

All positive and non-detect results for these analytes in the samples of this SDG were flagged as 
estimated (J) and (UJ). 

IX) 	Field Duplicates: 

The calculable Relative Percent Differences (RPD's) of analytes in field duplicate samples 027S000812 
and 027C000812 were: 

Analyte 1212 
arsenic 16% 
barium 13% 
cadmium 27% 
chromium 18% 
cobalt 1.6% 
copper 3.8% 
lead 32% 
nickel 22% 
vanadium 5.4% 
zinc 6.8% 

13 



All RPD's for these analytes were within the 60% QC limit for soil samples, so no action was necessary. 
X) 	Furnace Atomic Absorption QC: 

Method of Standard Additions (MSA): 

All MSA criteria were met. No action was required. 

Post Digestion Spike Recoveries: 

All Post Digestion Spike Recovery criteria were met. No action was required 

XL) 	Sample Result, Calculation/Transcription Verification: 

All criteria were met, so no action was taken. 

XTE) Quarterly Verification of Instrumental Parameters: 

All criteria met, so no action was taken. 

X111.) Overall Assessment of Data/General: 

All laboratory data were acceptable with qualification. 
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VALIDATA  
Chemical Services, Inc. 

P.O. Box 930422 Norcross. Ga 30093 

DATA VALIDATION SUMMARY 
REPORT 

COMPANY: 
SITE NAME: 
PROJECT  NUMBER 
CONTRAC1Ell LAB: 
QA/QC LEVEL: 
EPA SOW/METHOD: 
VALIDATION GUIDELINES: 

SAMPLE MATRICES: 
TYPES OF ANALYSES: 

SDG NUMBER 

Ensafe/Allen & Hoshall 
NAS Memphis 
8500.024 
National Environmental Testing, Inc. 
Level DI 
EPA 1990 SOW 
USEPA Contract Laborctory Program Nctiond Functional 
Guidelines for Organic Data Review,1994; USEPA Contnxt 
Laboratory Program Nationar Functional Guidelines for Inorganic 
Data Review, 1994 
Soil and Water 
Volatile Organics (VOA), Total Metals (Metals) 

1446 

SAMPI .FS• 

Client  
Sample #:  
027S000301 
027S000306 
027S000312 
027S000401 
027S000406 
027S000412 
027S000501 
027S000506 
027S000512 
027C000512 
027C000512RE 
027S000601 
027S000606 
027S000612 
027S000701 
027S000706 
027S000712 
027S000801 

Lib 
Sample #:  
124859 
124860 
124861 
124862 
124863 
124864 
124865 
124866 
124867 
124857 
124857RE 
124868 
124869 
124870 
124871 
124872 
124873 
124874 

Attbi 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

VOA Metals 
X 
X 

X 
X 
X 

X 

X 

X 

X 

X 
X 

X 
X 

 



Client La12 
Sample #: Sample #: Matrix VOA Metals 
027S000806 124875 Soil X 
027C000806 124858 Soil X 
027H000545 124876 Water X 
027C000806 124858 Soil X 
027C000806RE 124858RE Soil X 
027S000512MS 124867MS Soil -X 
027S000512MD 124867MD Soil X 

C = FIELD DUPLICATE, H = FIELD DUPLICATE, RE = REANALYSIS, MS = MATRIX SPIKE, 
MD = MATRIX DUPLICATE 

DATA REVIEWER(S): 	 Amy L. Hogan, Marvin L. Smith 

RELEASE SIGNATURE: 



Data Qualifier Definitions: 

	

J 	The associated numerical value is an estimated quantity. 

	

R 	The data are unusable (the compound/analyte may or may 
not be present). Resampling and reanalysis are necessary 
for verification. 

	

U 	The compound/analyte was analyzed for, but not detected. 
The associated numerical value is the sample quantitation 
limit. 

	

UJ 	The compound/analyte was analyzed for, but not detected. 
The sample quantitation limit is an estimated quantity. 



DATA QUALIFICATION SUMMARY 

NET, Inc. - 1446 Organics & Inorganics 

SAMPI.FS. 	027S000301, 027S000306, 027S000312, 027S000401, 027S000406, 027S000412, 
027S000501, 027S000506, 027S000512, 027S000512MS, 027S000512MD, 
027C000512, 027C000512RE, 027H000545, 027S000601, 027S000606, 027S000612, 
027S000701, 027S000706, 027S000712, 027S000801, 027S000806, 027C000806, ' 
027C000806RE 

VOLATILE ORGANICS 

I.) Holding Times: 

All Holding Time criteria were met. No action was required. 

II.) GC/MS Tuning. 

All GC/MS Tuning criteria were met. No action was necessary. 

DI.) Calibration: 

Initial Calibration: 

The Percent Relative Standard Deviation (%RSD) for acetone (39.0%) exceeded the 30% QC limit for ' 
the standards run on 6/07/95 on instrument H05970L. The positive result for acetone in sample 
027H000545 was flagged as estimated (J). 

Continuing Calibration: 

The Percent Differences (%D's) of methylene chloride (26.6%) and carbon tetrachloride (26.1%) 
exceeded the 25% QC limit for the continuing calibration run on 6/14/95 at 10:16 on instrument 
HP5970K The non-detect results for these two compounds in sample 027H000545 were flagged as 
estimated (U3). 

The Percent Difference (%D) of 2-hexanone (25.9%) exceeded the 25% QC limit for the continuing 
calibration run on 6/13/95 at 09:53 on instrument HP5970L. The non-detect results for this compound 
in associated samples 027C000512RE and 027C000806 were flagged as estimated (UJ). 
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IV.) Blanks: 

Method Blanks: 

Methylene chloride was detected at 2.0 ug/L in soil method blank VBLI(061395L. The positive 
results for this compound in associated samples 027C000806 and 027C000512RE, which were less 
than 10X the blank amount, were flagged as undetected (U) with the laboratory results less than the 
CRQL being raised to the CRQL. 

Methylene chloride was detected at 1.0 ug/L in water blank VBLIC061495K The positive result for 
this compound in associated sample 027H000545, which was less than 10X the blank amount, was 
flagged as non-detected with the laboratory results less than the CRQL being raised to the CRQL. 

Trip Blank: 

There were no trip blanks associated with this SDG. No action was necessary. 

TICs: 

There were no TICs reported in the method blanks for this SDG. 

V.) Surrogate Recoveries: 

The Percent Recoveries (%Rs) of DCE exceeded the 70-121% QC limits in samples 027C000806 
(122%) and 027C000806RE (123%). The positive result for methylene chloride in sample 
027C000806RE was flagged as estimated (J). No further action was required. 

VI.) Matrix Spike/Matrix Spike Duplicate (MS / MSD): 

MS / MSD analysis was not performed in this fraction. No action was taken. 

VII.) Field Duplicates: 

There were no field duplicate samples for this fraction. No action was necessary. 

VDT.) Internal Standards Performance: 

The Percent Recoveries (%Rs) of 1,4-difluorobenzene (41%) and chlorobenzene-d5 (40%) in sample 
027C000512 were below the 50-200P/0 QC limits. All positive and non-detect results for the 
associated compounds in this sample were flagged as estimated (J) and (UJ). 

The Percent Recoveries (%Rs) of bromochloromethane (48%), 1,4-difluorobenzene (37%) and 
chlorobenzene-d5 (35%) in sample 027C000512RE were below the 50-200% QC limits. All 
associated sample results for these compounds, which consisted entirely of non-detects, were flagged 
as estimated (UJ). 

The Percent Recoveries (%Rs) of bromochlorobenzene (40%), 1,4-difluorobenzene (30%) and 
chlorobenzene-d5 (27%) in sample 027C000806 were below the 50-200°/0 QC limits. All associated 
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sample results for these compounds, which consisted entirely of non-detects, were flagged as estimated 
(UJ)• 

The Percent Recoveries (%R's) of bromochlorobenzene (42%), 1,4-difluorobenzene (36%) and 
chlorobenzene-d5 (32%) in sample 027C000806RE were below the 50-200% QC limits. The 
associated positive and non-detect sample results for these compounds were flagged as estimated (J) 
and (UJ). 

IX) TCL Compound Identification: 

All TCL criteria were met, so no action was necessary. 

X) Compound Quantitation and RepOrted Contract Required Quantitation Limits (CRQL's): 

All CRQL criteria were met. No action was required 

Xl.) Tentatively Identified Compounds (Ties): 

All TIC criteria were met, so no action was taken. 

XII.) System Performance: 

All criteria were met, so no action was necessary. 

XIII.) Overall Assessment of Data/General: 

All laboratory data were acceptable with qualification. The original sample 027C000512, having fewer 
qualification flags than the reextraction, was considered by the validator to be of preferable data 
quality. The original sample 027C000806 was considered.by the validator to be of preferable data 
quality as compared to the reextraction due to shorter holding times. 

TOTAL META LS 

I.) Holding Times: 

All Holding Time criteria were met. No action was required. 

II.) Calibration: 

All Calibration criteria were met. No action was required 

DI.) Blanks: 

The following blank results represent the highest detections associated with the samples and were used 
for data qualification: 

3 



Blank Action Level 
Type/D# Analyte  Max. Conc. mg/kg 

3.80 ug/L CCB2 arsenic 3.80 
CCB4 cobalt 3.20 ug/L 3.20 
PBS selenium 0.55 mg/kg 2.75 
CCB1 tin 20.2 ug/L 20.2 

CCB = Continuing Calibration Blank, PBS = Preparation Blank Soil 

All results greater than the IDL but less than 5X the blank amount (Action Level mg/kg for soil 
samples) for which the contaminated blank was an associated calibration or laboratory preparation 
blank were flagged as undetected (U). 

The following analytes had negative results with absolute values greater than the IDL's: 

Blank 
Type/ID# Analyte Neg. Conc, 5X Conc. 
PBS silver 5.80 mg/kg -1.16 mg/kg 
CCB7 thallium -3.20 ug/L 3.20 mg/kg 
CCB3 zinc -13.7 ug/L 13.7 mg/kg 

CCB = Continuing Calibration Blank, PBS = Preparation Blank Soil 

All associated positive sample results less than 5X the absolute value of the negative blank result were 
flagged as estimated (J) and all non-detects were flagged as estimated (0). 

IV.) ICP Interference Check Sample Results: 

All Interference Check Sample criteria were met. No action was required 

V.) ICP Serial Dilution Analysis: 

All Serial Dilution criteria were met, so no action was necessary. 

VI.) Laboratory Control Samples (LCS): 

All Laboratory Control Sample criteria were met. No action was required. 

VII.) Duplicate Sample Analysis: 

All Duplicate Sample criteria were met. No action was necessary. 

VIII.) Matrix Spike Recoveries: 

The Percent Recoveries (%Rs) of the following analytes were below the 75-125% QC limits for 
sample 027S000512MS: 
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Analyte yaR 

antimony 31.2% 
selenium 22.9% 
silver 16.9% 
thallium 70.2% 

All positive and non-detect results for antimony and thallium were flagged as estimated (J) and (UJ). 
Due to excessively low %R's (<30%) all positive detections of selenium and silver were flagged as 
estimated (J) and all non-detects were rejected (R). 

IX) 	Field Duplicates: 

The Relative Percent Differences (RPD's) for the following analytes were calculated for field duplicate 
samples 027S000512 and 027C000512: 

Analyte RED 
arsenic 41% 
barium 13% 
beryllium 35% 
chromium 14% 
cobalt 34% 
copper 12% 
lead 42% 
nickel 11% 
selenium 43% 
vanadium 36% 
zinc 21% 

All RPD's for these analytes were within the 60% QC limit for soil samples, so no action was taken. 

The Relative Percent Differences (RPD's) for the following analytes were calculated for field duplicate 
samples 027S000806 and 027C000806: 

Analyte RED 
arsenic 57% 
barium 20% 
beryllium 15% 
chromium 14% 
cobalt 28% 
copper 23% 
lead 35% 
nickel 17% 
vanadium 0.6% 
zinc 67% 

The RPD for zinc exceeded the 60% QC limit for soil samples, so the results for zinc in these two 
samples were flagged as estimated (J). The RPD's for the other analytes were within the QC limits. 
No further action was required. 
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X) 	Furnace Atomic Absorption QC: 

Method of Standard Additions (MSA): 

All MSA criteria were met. No action was required. 

Post Digestion Spike Recoveries: 

All Post Digestion Spike Recovery criteria were met. No action was required. 

XL) 	Sample Result, Calculation/Transcription Verification: 

All criteria were met, so no action was taken. 

XII.) Quarterly Verification of Instrumental Parameters: 

All criteria met, so no action was taken. 

X111.) Overall Assessment of Data/General: 

All non-detect results for selenium and silver were rejected due to low (30%) percent recoveries in 
the matrix spike sample. All remaining laboratory data were acceptable with qualification. 
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17$000W 

027S000201 

'QM90950 

027E030696* 

E/A&H VALIDATION SUMMARY REPORT 

Site Name: 	 NSA Memphis, Millington, Tennessee 
CTO and Subtask No.: 	0094-04730 
Laboratory: 	 NET, Bedford 
Sample Delivery Group: 	1717 
Matrix: 	 Soil 

SDG 1717 Sample IDs and Analyses 

Sample ID 
	

Appendix IX Metals 	 SVOCs 
	

Pest/PCBs 

Note: The "*" in the table above means the sample was a field or rinsate blank. Field and rinsate blanks 
were used to evaluate contamination in investigative samples. Therefore, results or qualifiers were not 
changed for these samples. 

VALIDATION RESULTS 
All samples were received by the laboratory intact and with the proper documentation on 
March 7, 1996, for metals, SVOCs, and pest/PCBs. The following sections summarize the 
data validation results. 

Appendix IX Metals Fraction 

	

1. 	Results in this SDG were for a rinsate blank only. Validation of the rinsate blank was 
not required. Any detections in the rinsate blank were assessed against associated 
samples in other SDGs. 

SVOC Fraction 
1. All holding times, GC/MS instrument performance checks, initial calibrations, 

continuing calibrations, surrogate recoveries, and internal standard performance were 
acceptable. No problems were encountered during review of sample result 
verification. 

2. Di-n-butylphthalate was detected in one method blank and in rinsate blank 
027E030696. The sample results were all less than the PQL; therefore, qualification 
of the data was not necessary. 

Pesticide/PCB Fraction 

	

1. 	All holding times, surrogate recoveries, blanks, and initial calibrations were 

SDG 1717 page 1 



Compound 
	

% Difference 	Column 
	

Associated Samples 

027$004Mr:027soop201 
027S000501 

Aroclor-1260 
	

27.3 	RXT15 	027S000101D1l 027S000201Dil 

acceptable. No problems were encountered during review of sample result 
verification. 

2. The following compounds exceeded the 25% maximum control limits for the 
continuing calibration check: 

Continuing Calibration Check Deficiencies 

.j,:,027$0.00101p11027$0002010". 

4,4'-DDE 
	

34 
	

RXT15 
	

027S000501Dil 

All results were less than the PQL and therefore were qualified as estimated (UJ). 

3. Dieldrin in all three samples and alpha-Chlordane and gamma-Chlordane in sample 
027S000201 exceed the calibration range. The values which exceeded the calibration 
range were substituted by diluted values. 
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• .;:.SAMPLE.  
• ORIGINAL 111 
•IAB..:SA/IPLE 
ID .11l011 .REPORT:••••  
• SANPLE.::  :DATE 

• • • • 

APX9-NETAL 027'-50001=01.  
027S000101 
1=1246835 ::::  

:027500010.10 
06/06/95: 
Soi 
f40/K 

027-S,0001-05 
0275000105 
1.1246845;::::  
0273000105.- 
06/06/95  
Soil::  

Page: 	1 
Time: 15:23 

• 

027-5-0002-12 
0278000212 
1-124688S 
02/5000212 
06/06/95 
Sol 
NG/KG 

027'S -000114' 
0278000114 
1'124685$ 
027$000114 ,-. 
06106/95' 

Mt/kg 

027-S-000201 
0273000201 
1-12416% 
0215000201  
06/06/95  
Spit 
MG/KG 

0275000206 

0213000206:: 
06/0095 

Aild/K0 

12.8 . 	It 

73.8 
0 33 

	

1.3 	J 

J 

10.7 
0.12 'MOW 

16.5 

50.717 
0.51 is 

15.6 

	

3.8 
	

UJ 

u4. 

4 

4.4 

	

18. 	J 

	

13.2 	.1 
191. 

2.4 

14.5 

26.3 	J 

0.77 UJ 

22.5 

J 

18.5 
b.49.59 

0.7 
55 
4.5 

22.9 

5.9 UJ 

2.3 
47 

12.7 

5.5 	J 

12.8 UR 

5.5 
	

J 

72.9 
03 
2.2 
64 
7.4 

,..„ 

8.5 
0 

15.1 
0.51 
0.77 
0.51 

14.6 
39.9  

19.1 

	

153. 	J 

1.3 

3.8 
13.5 
40.4 
1.6::  
5.5 
0.48 
6.6 
0.43 
9.7 

	

118. 	 

	

12.1 	J 

20.4 

160.  
0 . 42`  
2.6 
9.4  4 
8.1 	J 

173 
12.6 
0./2 

20.8 
0.52 
0.77 
0.52 

19.9  
54.2 
3.9 UJ 

SB 
AS 
BA 

CO 

PB 

SN 

Antimony 
Arsenic 
Barium 
Beryillua 
Caciniun 
Chromium. 
Cobalt 
Copper 
Lead 
Sercuri.. 
Nickel 
Seteniun 

Silver 
Thattium 
vanadium 
2ine Tin. 

 

DATALCP3 	 NSA MEMPHIS 
05/20/96 	 NAS MEMPHIS, RFI , ASSEMBLY C 

SWMU 2 7 

CAS I Parameter:.: 1441 1441 1441 1441 • 1441: 40. :..VW 
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027-1-0003-01 
0275000301 
8-1248595 
0275000301 
06/08/95 
501 
MG/KG 

027-5-0005-06 
0275000306 
8-1248605 
0275000306 
06/08/95 
SOH 
MG/KG 

. 	. . 	. 	. . . . . . . .  

..:027$000512 
u67osl95 ;>> 

MG/KG 

027-s-000401 
0275000401 
0-124862s 
0275000401 
06/08/95 
;04-  
115/0 

Page: 	2 
Time: 15:23 

0274-0004'06' 
0275000406 
0-124863S 
0275000400-
06/08/95 
Solt 
NO/KG' 

. 
027-070004-12 
0270000412 
471240645.. 
0275000412 
06/00,95' 
Sol 
110/t0 

11.8 
	

UJ 

0.83 o 
0.97 
8.6 

	

3.2 	J 
17.6 
40.9 
1.2 
9.1  
0.76 

	

1.2 	UR 
047 

11.1 
55 
16.6 
	

U 

J 

12.9 UJ 
10 
100. 

0.78 U 

8.7 

22.1 

8.4 
'0.56 	  
17.7 

J 

12.3......4)...  

10. 
11.1 
11.6 

28.1 
0. 
1.2 
049.  
18.8 	. 

3.7 U 

11.7 

20.1 

1.3 
0.52 

17.3 
1 

6.8 U 

13.9 	UJ 

225. 

1.6 

60.5 
'VAft. 

12.3  

197. 

0.74 
• 

11.7 
10 
7.7 
0.1e. 

22.7 
0.7.  
1.2 
0:49 - 
20.8 
47.1 
4.2 U 

12.9 
	

UJ 

131. 

0.77 
:13 

11.9 

246. 

NAP 0
1
:

3  

51--  
24.6 
7 
7.1 U 

Antimony 
Arsenic 
Barium 	. 

Cadmium 
Chromium:   
Cobalt 
CoPPer 
Lead.  

Nickel 
Setenfts1 -,  
Silver 
Thattium 
Vanadium  
2ine  
Tin 

	

DATALCP3 	 NSA MEMPHIS 

	

05/20/96 	 NAS MEMPHIS, RFI, ASSEMBLY C 
SWMU 27 

	

PET 
	

SAMPLE..go -t, 

1.AB-..8AMPLEAL1 ."- 
18..110114..REPORT--" 
SAMPLrMATE - 

APX9 

CAS # Parameter 1446 14445 4446 1446 1446 50AL 
1446  

VAL: 

SB 
AS 
BA 

11. 

SN 

*** Validation Complete *** 



DATALCP3 

05/20/96 

027-5-0005-12 
0278000512 
81-1240675  
0278000512 
06/08/95 
Soil 
MG/KG 

027-C-0008-12 
0276000..5.1.2 
8-1245578 
027000512 
06/08/95  
501t 
PAM 

027,5-0006'01 
0275000601 
81-1248685: 
0275000601 
06/08/95 
0Oft 
:04/KO: 

Page: 	3 

Time: 15:23 

027-8-0006-06 
0278000606 
8-1244695 
0275090606 
06/08/95 
Solt 
MG/KG 

027-8-0005-01 
027S000501 
8-124865S 
0275000501 
06/08/95 
Soil 
MG/KG 

027-5-0005-06 
0278000506 
8-124866S 
02750005.06 
06/08/95  
SOW 
MG/KG 

SB 
AS 
BA 

•::::!'::: 	BE 
CD 

CO 

PB 

HG  NI 

SN U 

UJ 

90;4 

6.1 

14.9 

1:5  1.22  UR 

" 14.4 
39,3 
4.8 

12.8 	 
7.7 

120- 
0.65 
0.77 
16.4 
6.6 

30.6 

UJ 

14.9 
0.86 
1.3 
0.51  
19.1 

6.4 U 

NSA MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY C 

SWMU 27 

SAMPLE ID -- --* 
ORIGINAL ID 	* 
LAB SAMPLE ID ---
ID FROM REPORT .:--9  

SAMPLE DATE 	> 
MATRIX 	* 
UNITS 

CAS I PaPamater 1446 1440 .1446 1446 1446 

U 

Antimony__ 
genie 

Barium 
yt 

Cadmi: um 
Oir#001uM 
Cobalt 

OPPeti."4.  

-Mercutjt.  
Nickel 	. 
Setenitm 
Silver ... 
Thaltium 
Vanadium 
Zinc 	" 
Tin 

12.1 	O.! 

202. 
0.45 
0.82 

8. 

43.7 
0.75 
18.7 
0.5a 
2.3 

15.4 

11.3 

	

12.5 	UJ 

115. 

	

5.1 	J 

7.8 

14.9 
Ne''11t1-  

0.5 
17.5 

3.7 U 

1?.4 

.131757  

Tigtifitz4 78:: 
11.9 

16.6 

1.2 
oe 

ffirab 
3.7 
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APX9-METAL 027-8-0006-12 
027S000612 
8-124870S 
0275000612 
06/08/95 
Soil 
MG/KG 

0275000701 ;: 
24871V::' 

0275000701: 
06/08/950.  

MG/KG 

- 027'!8'0007-06 
0275000706 
E-.124872S. 
0275000706 

. 06/08/95 

10/1M 

027t5.'0007:12 
em000nv: 
8124873$' 
021.$000.712:' 
06/08/95 
44tt 
MG/KG 

6275000801 ••• • 
:•:11.7.124874:: • 

0278000661 
06/08/95 

MG/KG 

027-S-0006-06 
0278000806 
8-124875S 
0278000806 
06/08/95  
Sol 
MG/KG 

12.6 
	

UJ 

0.76 
3 4 
4.2 
8.6 
6.1 
0.12 	 

14.4 
0.71 
1.3 	UR 
0 5 	 

12.9 

3.8 U 

10.7 UJ 

148. 

19.9 U 

2 

11.9 	UJ 

151. 

0 

10. 

6 1 19.4 

(11 2 

ittP:48! 
58.5  
6. 	U 

11.3 	UJ.  
: 
1.10,........._  

7.9 J 
8 8  

..24.7 .  

14.8 

1.1 
0;;45:::: 

18.3 
*9 

4.1 

DATALCP3 	 NSA MEMPHIS 
05/20/96 	 NAS MEMPHIS, RFI, ASSEMBLY C 

SWMU 27 

Page: 	4 
Time: 15:23 

SAMPLE ID 	 
ORIGINAL ID ".• • 
LAB SAWLE 1D;:: 
ID ID PROM REPORT - 
SAMPLE DATE 
MATRIX ••- 

Parameter 1446 1446 VAL 1446  1446 

SB 
AS. 
BA 
BE 

CO 
GU 
PB 

NI 

SN 

Antimony 

Bariun 
ilerYtt 
Cadmium 
throffliUM 
Cobalt 
Copper 
Lead 
meeetie ir  
Nickel 
SeImiltie 
Silver 
ThatChia 
Vanadium 
Zinc 
Tin 

12.3
4.

2  
1 . 

14.5 

21.8 

*.1291 	UR 
041M0A0 ISM 

17.2 

7.7 U 

1 
	

UJ 

1.2 
0  

23.5 

U 

167. 

0.7-4 

MiN6 
7.8 

1'7.6 

*** Validation Complete *** 
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DATALCP3 

05/20/96 

Page: 	5 

Time: 15:23 
NSA MEMPHIS 

NAS MEMPHIS, RFI, ASSEMBLY C 
SWMU 27 

I LAS VAL 1446 1447 1447 1447 1447 VAL::: 1447: Parameter: 

SN 

Antimony 
Arsenic 

Barium 

Cadmium 
Cbrankai 
Cobalt 
CaPPar ' 
Lead 
Mereue* ' 
Nickel 

Silver 
That 
Vanadium 
Vne 
Tin 

027-c-0008-06 
027C000806 
8-124858S 
021000806 
06/08/95 
Soil 
14G/ICE 

. 027:484000842:: 
0275000812:.:':" ..  

421800081A 
:08t00/95:.: 

14G/KG 

02 c_000e 12 
OPOQ06.13.  

0270000810:::::: 
1.06108/95 

4271.-0009,01' . 	. 	 

11.44670t 
.:1;1271000901::: 
1:00100/475.: 

MG/KB: 

027-s-0009-06 
0275000906 - 
9-124880B 
0273°00906 ......1 .111:::.:. 	.11.11: 

Sail 
MG/KG 

12.5 	UJ UJ 12.3 12.8 UJ UJ 1 

60.1 

0.78. 

5.7 
E. 

1 

68.6 

6.4 
1L4 
6.8 

1111: 0:1 

134. 

0.77 U 

12.5 

5.2 U 

0.74 
ILO 

26.1 

3.7 U 

26.6 

0.76 
0.91 
18.9 

4.3 U 

17.5 
0.53 4 
0.97 

18.5 

0.83

13.2 

4.8 U 3.8 U 

.SAMPLE 	?.• 
	ORIGIMAL:10 
LAB :SAMPLE 
ID TRWAEPORT' 
SAMPLE: DATE 
.MATRIX 	 
IMITS 

APX9-11074, 027-S-0009!i2 
027S000912 
9-1248818 
0275000012 
06/08/05 
Sag': 
MG/KG 

SB 
AS 
BA 



0271-0005-01 
027s01201  
143741 
02t$s8161 
03/04/94 
10/14/1* 
03/18,96. 

UG/KG 

027-5-0001-01 
0278881001 
143759 
0278881001 
03/06/96 
03/14/96 
03/16/96 
Soil 
UG/KG 

027-s-0002-01:;:: :;.:...  
0278881101 w  
143760 . 
0275881101 
03/06/96::.;::::  
03/14/96 
03/10916 
Spit' 
UG/KG 

:SAMPLE ID 	 
ORIGINAL ID 	 
LAS...SAMPLE 10 

FRgm REPORT: 
SAMPLE DATE 
8ATE..xxTRAcipp 
DATCANALTZED' 
MATRIZ " 	 
UNIT; 7-- 

SU846-13EST 

4.1 

20. 
40 	U, 

U 40 
40. 

40. 
0: 

41. U 

MW 

DATALCP3 	 NSA MEMPHIS 
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05/20/96 	 NAS MEMPHIS, RFI, ASSEMBLY C 	 Time: 15:23 

SWMU 27 

LAS ParaMeter 
	

171;:7 
• 	

VAC 1717. 
	

1717 	
• 

309-00-2 
.5089,9  
319-84-6 
3i9415.77

. 
 

319-86-8 
'4'4444 

. 7275579.  

60-57-1 
959-98-8 

33213-6579 
1031.074 

72-20-8 
7421:+93,4. 
7474478.  

72-43-5 

, . 
 

12674-11-2 

11141-16-5  
53469'21'9.  
14.7.4'29-6 

„
. 	. . . . 

.45.711  
. 	. .  	. . 

.1.1.091 
11096-82-5 

5103-71-9 
.:5195.7741 
12789-03-6 

Aldrin 
gone-88C (LIncienit 
alpha-88C 

bete-98C 
delta-DIC 
4,4 "DOD 
4.4"0DE , 
4V 00T 
Dieldrin 
,Endosutfan* 
Endosulfan II 
Indosutfan SUL f "  
Endrin 
Endrin aldehyde 
Heptachlor:  
HeptschlOr epoOde, 
Methoxychlor 
TwitiPhoh* 
Aroclor-1016 	_ 
Aroctor.1221 m 
Aroclor-1232 
-Ai-Dolor-1242  
Aroclor-1248 

Aroctor-1254  
Aroclor-1260 
Endrin ketone  
alpha-Chlordane 
gamma-Chlordane 
Technical Chlordane 

• 

2.1 
2.1 
2.1 
2.1 
2.1 
4.2 
4.2 
7,1 

200. 
2.1 
4.2 

110. 

.2A 

21  

U 7 

48:1 	J 

. 	U 

120. 

200. 
670. 

*** Validation Complete *** 



SAMPLE ID 
ORIGINAL ID 
LAB SAMPLE ID 
ID 'Ram REPORT 
SAMPLE DATE 
DATE EXTRACTED 
DATE ANALYZED 
MATRIX 
UNITs  

SlJa46 -SVOA 027'5'0001'01 
OZ7SSB1001 
143759 
0270001001 
03/06/96 
03/11/96 
03/12/96 
SOit 
Ug/Kg 

027-9-0002-01 
0278301101 
143760 
1727s$81101 
03/06/96 
03/11/96 
03/12/96. 
Sp; l::::.:;::  
U0/1(0 .  

027.'S'-0005 -01 
027SSB1201 
143761' 
0279901201. 
031°6/96  
03111/96  ':. 

so I L 

410. 

:10. 

441100:  

410. 

U 

U 

U 

410. • 

	

410. 	U 
410'. 
410. 

& 410.  
410. 

2-effl 410•:',MAKixM 

	

410. 	U 

:1100: 
410. 

1000. 
410. 1   

410.

410. 

410. 
0000. 

1000. 

420. 
420. 
420. 
420. 
420. 
420. 
420. . 
420. 
420.  
420. 
420. 
420. 
420.  
420. 
420. 
420. 
420. 
420. 
420. 
420. 
420. 
420. 
420. 
420. 
420. 

1000. 
420. 

1000. 
420. 
420. 
420. 

1000:: 
420. 

14000. 

400. 
400:::qUMM: 
400. 

400. 
400. 
400. 
400. 
400. 
400-
400. 
400. 
400. 
400. 

	

400. 	U 
4 .U 
400. 
250.  
400.  

	

400. 	U  

	

400. 	U 
400. 

	

63. 	J 
400. 

	

400. 	U 
1000. 
400. 

1000. 
400. 

400. 
TO 
300. 

1000. 

DATALCP3 	 NSA MEMPHIS 
05/20/96 	 NAS MEMPHIS, RFI, ASSEMBLY C 

SWMU 27 

Page: 	7 
Time: 15:23 

7 1717 VAL:  171 VAt...  int CAS *Parameter 

108-95-2 Phenol 
111-44-4-WW-ChioroethytOthie 
95-57-8 2-Chlorophenol 

541-731 1,3-Dichlarobenzenii 
106-46-7 1,4-Dichlorobenzene 
05-50-!-1 1,2-Dichtorobenzene 
95-48-7 2-Methylphenol (o-Cresol) .  

108-60'1 2,2"oxybist1-Chlorepropane 
106-44-5 4-Methylphenol (p-Cresol) 
621-644 NAIiroso-df-n-propytamit* 

67-72-1,0exechtoreel0Mne 
08-95-3  Nittobei.4ine IP 4MM "A4 
74-5971 Isophorone..  
88-75-54AftreOhenol :  

105-67-9 2,4-Dimethylphenol 
120-83-1,4481chtOrophinak .  WMMW 
120-82-1 1,2,4-Trichlorobenzene 
91,20-4 maphthilini - 	-ai6 

106-47-8 4 -Ch oroarii ine 
87-68,.3 Hisichtorobutadiene 

111-91-1 bis(2-Chloroethoxy)methang 
59-50-7 4..Chtora-3-methYtphenol 
91-57-6 2-Methylnaphthalene 
77474 HemschtOrOcYcleeentadie6e.  
88-06-2 2,416-Trichlorophenol 
95-95-4 2.4.5-TrichterePpenet 
91-58-7 2-Chloronaphthalene 
88-74-4-2.4litroanitine 

131-11-3 Dimethyl phthalate 
208-96-8 AcenaphthyLene 
606-20-2 2,6-Dinitrotoluene 
99'09-2 3-Mtroanitine 
83-32-9 Acenaphthene 
51-28-5 2,4-01ndtroph 

100-02-7 4-141 troPhen01  
13i44-9 016ehinfureh 

*** Validation Complete *** 



SAMPLE ID 
ORIGINAL IN 
LAB SAMPLE ID - 
ID flat REPORT 
SAMPLE DATE - 
PATE EXTRACTED 
DATE ANALYZED + 
foRTRIx 
UNITSN- - 

027-S-0001-01 
027SSB1001 
143759 
027SSB1001 
03/06/96 
03/11/96 
03/12/96 

us/K0 

0.277;70.00291 

03/04/0C' 
03/11 
olo.gt9c: 

A0714011001.:::. 

4270012.01: 
A4/9006*:.  

43,120*, 
q$OftL.F.  

51646 

	

420. 	U 
420. 
420. 
420. 

1000. 
1000. 
420. 
420.. 

	

420. 	. 
1000. 
420. 
420. 
420. 
420. 

79. 

420. 
420. 
41. 

420. 
420. 
50. 
50.  
51.  

420. 
420. 

400. 

00 
:00. 
1 0 
3000. 
640  
600. 

40 
400. 	U 

1400. 

400. 

1100. 
520 
230. 
44W,  

410. 	U 

:10. 

100(1.. 
:; 1000 ;:'  

410... 
0 

410. 

HP 140. 
43. 

':160...  

320. 	.1 
31  
410. 

330. 

40. 

630. 

• 

DATALCP3 	 NSA MEMPHIS 
05/20/96 	 NAS MEMPHIS, RF I , ASSEMBLY C 

SW MC 27 

Page: 	8 
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CAS-it Parameter 
	 1717 

	
1717 
	

VAA.7.] 

121-1472.  2,4-Dinitrotoluene 

7005-72-3 4- chl oropherly. 1phenylether 
.86+73.+7 	 
100-01-6 4-Nitroaniline 

27q4ettAVA',46'7.0101treiPhetiOt:.. 
86-30-6 N-Nitrosodiphenylamine 

4- 
118-74-1 Hexachlerobenzene 

85-01-8 Phenenthrene 

86-74-8 Carbazole........  

206-4479. Fluor.anthe.r.m... 	. 
29  
85-68-7 BytylpenzyWIthalate 
414944 3;3# 	+Olehtoi.iibikitterinin :q.E.MN 
567.5573.  Benzo(a)anthracene 

218 
 

01.9 Chrysene 
.11778177 0.4.(27Ettly.liwyk)ptithalate (BEHP) 
117 84=0 di n-octyL.phthatate 
205..99.72 Benzo.0*.f1.uorant.hem. 
207‘..08 00.1.1411k3.01:06001thetie' 
50-32-8 Benzo(a)pyrene 

193.- W5.. 	 
Dipenz(a,19anthracene 
*en*P(g ikf)perYLene 

*** Validation Complete *** 



027-C-0005-12 
027C000512 
124857 
027C000512 
06/08/95 
06/12/95 
Solt  
UG/KG- 

1446 
	

VAL  

0e7-8-0005-45 
027H000545 
124876 
02711000545 
06/08/95 
06/14/95: 
water 
U6/1. 

A446: 	• VAL::: 

- 	• • • + .M1 	.ti  . • 12. 	U 

12. 
12, 
12. 

12. 
2. 
 

12. 
12. 
12. 

u 
1 

12. 
12 
12. 

1 

027c000.800: :i 
.124130q 
4270000004 

40)4a:.  
: 	. 

027'X-0008-12 
.927C000812... 
.124877 
112700008121  
06/08/95:;:  
06/12/95 
SPI. 
IG/K.0 

027-8-0009-44 
0270000944 
124882 
0278000944 
06/08/95::::  
116/1/09- : 

.0G/ t. 

•••144.7:. 

10, 	U 
U 
U 

12. x...,  

12. 

U. 

10. 

10. 	UJ 

UJ 

12. 	UJ 

	

12. 	UJ 

	

12. 	UJ 

1 	UJ 

	

12 	UJ 

	

. 	UJ 

	

. 	UJ 

UJ 

UJ 

UJ 

UJ 

• : 	: 
UJ 10. U 12. 

DATALCP3 	 NSA MEMPHIS 
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SWMU 27 

S11046r1.011, 	 SAMPLE ID 	 
ORIGINAL ID -- 
LAB SAMPLE ID 
ID FROM REPORT 	
SAMPLE DATE -- 
DATE ANALYZED 
MATRIX ;»:Y=- 
UNITS 

74-8773.  
7‘4479. 
75-01-4 
75'00.1: 
75-09-2 

404i44 A• 

7571579.. 
W.  75,35.,4 

75-34-3
540-59-0.  

. 

67-66-3 
107-06-2, 
78-93-3 
:11454 
56-23-5 

W10061415 
79-01-6 
124484:  
79-00-5 

100017.9276 

1087107.1...  
••547.178t8 
127-184 

108-88-3 
1004904 
100-41-4 

1330-20-7 

Parameter 

Chloromethane.  
SeOOMMOthatte.• 
Vinyl chloride 	, 
040000000 
Methylenechloride 

1;1OUbtOtOethone*:.• 
1,1-Dichloroethane 

t:Jk0104Wiiethene4...*::,  
Chloroform.  
1a401tht0tOetheine 
2-Butanone (MEK)  
1AFqrfatittii.-64thailiaD6A4eA 
Carbon tetrachloride 

Ni!F::n;;MM 

00,i43.:7'0irhtOroprOpeOkg : 
Trichloroethene...  
-0100#0000000.0$010.. 
1,1,2-Trichloroethane 
Benzene 
trans-1,3. 01chloropropene..    
4WiMiieffOt*A :  
4-Methyl-27Pentanone(M1B9:  

. 
Tetrachloroethene...  
14A 1VIettathlOo#0/41* 
Toluene 
Chtiii•Obenzent 
Ethylbenzene 
Styrene 

Xylene (Total) 

12. 

10. 	UJ 

10. 
s: 

io. 	UJ 

10. ... U 

	

10. 	U 

	

10. 	U 
" 

12. 	UJ 

10. 

10. 
	U 

*** Validation Complete *** 
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DATA QUALIFICATION SUMMARY 

NET, Inc. - 1411 Organics 

SAMPI  FS: 	015C005007, 015C019017, 015CO20007, 021C000201, 021C000201MS, 
021C000201MSD, 021H000202, 021H001017, 021C003010, 021H003048, 062C002020, 
062C005020, 062H005041, 062C006020 

VOLATILE ORGANICS 

I.) Holding Tunes: 

All Holding Time criteria were met. No action was required. 

II.) GC/MS Tuning. 

All GC/MS Tuning criteria were met. No action was necessary. 

III.) Calibration: 

Initial Calibration: 

All Initial Calibration criteria were met No action was required. 

Continuing Calibration: 

The Percent Differences (%D's) of bromomethane (31.4%) and chloroethane (40.6%) exceeded the 25% 
QC limit for the continuing calibration run on 6/01/95 at 13:47 on instrument HP597011. The non-detect 
results for these compounds in associated sample 021C003010 were flagged as estimated (UJ). 

The Percent Differences (%D's) of the following compounds exceeded the 25% QC limit for the 
continuing calibration run on 6/01/95 at 11:36 on instrument HP5970K 

bromomethane 25.4% 
2-butanone 27.6% 
2-hexanone 26.4% 

The results for these compounds in associated sample 021H003048, which consisted entirely of 
non-detects, were flagged as estimated (UJ). 

1 



The Percent Differences (%D's) of dibromochloromethane (26.1%) and 1,1,2-trichloroethane (26.0%) 
exceeded the 25% QC limit for the continuing calibration run on 5/26/95 at 10:03 on instrument 
HP5970L. The results for these compounds in associated samples 015C005007, 015CO20007, 
015C019017, 062C006020, 062C005020, 062C002020 and 021C000201, which consisted entirely of non-
detects, were flagged as estimated (UJ). 

IV.) Blanks: 

Method Blanks: 

Acetone and 2-hexanone were detected at 7.0 ug/kg and 3.0 ug/kg, 	ively, in soil method blank 
VBLK052695L. The positive results for acetone in associated samples 015C005007, 015CO20007, 
015C019017, 062C006020, 062C005020, 062C002020 and 021C000201 less than 10X the blank amount 
were flagged as undetected (U) with the detection limit being raised to the level of contamination in each 
sample. There were no positive detections for 2-hexanone in the associated samples. No further action 
was necessary. 

Acetone and xylene were detected at 2.0 ug/L and 1.0 ug/L, respectively, in water blank VBLIC060195H. 
The result for acetone in associated sample 021H003048 was greater than 10X the blank amount, so no 
action was necessary. The result for xylene in the associated sample was a non-detect, so no action was 
required. 

Ties: 

There were no Ties reported in the blanks for this SDG. No action was required. 

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met. No action was required. 

VI.) Matrix Spike/Matrix Spike Duplicate (MS/MSD): 

All MS / MSD criteria were met. No action was required. 

VII.) Field Duplicates: 

The field duplicates for samples 015C005007, 015C019017, 015CO20007, 021C000201, 021H000202, 
0211-1001017, 021C003010, 021H003048, 062C002020, 062C005020, 062C006020 and 062H005041 
were not analyzed in this SDG. No action was required. 

VDT.) Internal Standards Performance: 

All Internal Standards Performance criteria were met. No action was required. 

IX) 	TCL Compound Identification: 

All TCL criteria were met, so no action was necessary. 

2 



X) 	Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL's): 

All CRQL criteria were met. No action was required. 

XL) 	Tentatively Identified Compounds (TICs): 

All TIC criteria were met, so no action was taken. 

XII.) System Performance: 

All criteria were met, so no action was necessary. 

XIII.) Overall Assessment of Data/General: 

All laboratory data were acceptable with qualification. 

3 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the CLP OLM01.8 Method; the 
National Functional Guidelines for Organic Data Validation, June 1991, and DQO Level III 
requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. 

SDG # 1695 

A validation was performed on the Semivolatile Data from SDG 1695. The data was 
evaluated based on the following parameters: 

* 	• 	Data Completeness 
* 	• 	Holding Times 
* 	• 	GC/MS Tuning 

• Calibration 
* 	• 	Blanks 
* 	. 	Surrogate Recoveries 
* 	• 	Matrix Spike/Matrix Spike Duplicates 
* 	• 	Field Duplicates 
* 	• 	Internal Standard Performance 
* 	• 	Compound Identification 
* 	• 	Compound Quantitation 

* - All criteria were met for this parameter. 

Continuing Calibrations 

Qualifications were required because the continuing calibration %Ds were not all within the 
25 % difference criteria. 

002 



DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ANALYSIS 

PAGE - 2 
Continuing Calibrations, continued 

Specific Findings 

The continuing calibration standard, J487 contained compounds with %Ds greater than 
50% but less than 90%. For the samples and non-compliant compounds listed below, 
the positive results are qualified as estimated, J, and the non-detect results are qualified 
as estimated, UJ. 

0625000701 
	

4-chloroaniline (60.2%) 
062S000801 
	

N-nitrosodiphenylamine (67.2%) 
062S000901 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates that 5% of data required 
qualifications. 

003 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES  

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = 	Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = 
	

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

U = 	 The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

No Action = 
	

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 

004 



SUMMARY OF DATA QUALIFICATIONS 

IPLE ID 	 ANALYTE ID 	DL QL 

i62S000701 	 4-chloroaniline 	 +/- J/UJ 
0625000801 	 N-nitrosodiphenylamine 
0625000901 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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DATA ASSESSMENT NARRATIVE 

CHLORINATED PESTICIDES/PCBs 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC performance, and calibration 
results. This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW-846 Method 8080; the National Functional Guidelines for 
Organic Data Validation, June 1991, and DQO Level III requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

SDG # 1695 

A validation was performed on the Pesticide/PCB Data from SDG 1591. The data was 
evaluated based on the following parameters: 

* 	• 	Data Completeness 
* 	• 	Holding Times 
* 	• 	Calibration 
* 	• 	Blanks 
* 	• 	Surrogate Recoveries 
* 	• 	Matrix Spike/Matrix Spike Duplicates 
* 	• 	Field Duplicates 

• Compound Identification/Quantitation 

* - All criteria were met for this parameter. 

Compound Quantitation 

Some results were reported with P flags to indicate that column quantitation %Ds were greater 
than 25%. 

Specific Finding 

All positive results reported with P flags are qualified as estiamted, J, due to column 
quantitation % Ds greater than 25%. 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates that 5% of data required 
qualifications/rejections. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES  

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = 	Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = 

U 

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 
	

ANALYTE ID 	DL QL 

All 
	

All P flagged 	 + 	J 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the CLP ILM03.0 Method; the Functional Guidelines for Inorganic 
Data Validation, February 1994, and DQO Level III requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer 
the specific findings found in each category to the Summary of Data Qualification table. 

SDG # 1695 

A validation was performed on the Metals Data from SDG 1695. The data was evaluated 
based on the following parameters. 

* 	• 	Data Completeness 
* 	• 	Holding Times 
* 	• 	Calibrations 
* 	• 	Blanks 
* 	• 	Interferences 

• Matrix Spike Recovery 
* 	• 	Matrix Duplicates 
* 	• 	Field Duplicates 
* 	• 	Laboratory Control Samples 
* 	• 	Serial Dilutions 

• MSAs 

* - All criteria were met for this parameter. 

Matrix Spike Recovery 

Specific Finding 

The Matrix Spike recoveries for soils for Antimony (45%) and Silver (66%) were 
below the lower control limits (<75% but >30%). All positive and non-detect 
results are qualified as estimated, "J" or "UJ". 
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Laboratory Duplicate Analysis 

Specific Finding 

The duplicate analysis for Silver was less than 2 times the CRDL.. No qualification is 
necessary. 

MSAs 

Specific Finding 

The post digestion spike recovery for GFAA was above the upper control limits 
(>115%). All positive results for the listed samples below are qualified as 
estimated, "J". 

Element Sample IDs % recoveries Action 
Thallium 062S701 116 no impact 
Thallium 062S901 116 no impact 

Specific Finding 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B" per Ensafe's request. 
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SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all soil samples Sb and Ag. +/U J/UJ 
All "B" results all analytes B J 
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DATALCP3 	 NSA MEMPHIS 
05/20/96 	 NAS MEMPHIS, RFI, ASSEMBLY C 

SWMU 62 

Page: 	1 
Time: 15:25 

,0620 -0009 -01 
-0628000901. 
14261ot 
062s00090 

- soil  
MG/KG 

CAS :I Parameter 1695 VAL 1695 1895 VAL 

SB 

BA 

CD 

CO 

PB 

AG 

V 

SN 

UJ 7.3 

113. 

• ' . '' 

16.3 
4 r4MWIROW 

20- 

J 12. J 

7.3 
103 

150. 
0.98 
4. 
8.3 

10.5 
18.9 
11.7 
0.12 ti 

19.4 
0.49 
3 
0.73 

24.1 
59. 
20.3 

9.7 
18.9 
14.1 
0.1t 

16.4 
0.40 
0.72 U.1.  

AWN 

.SAMPLE JO' 
. 	> 

LAB:SANPLE10 
ID...PROM.REPORT: > 
SANPLE..0ATE:f 	*. 

	*. 

062-5-0007,01 
062S000701 
142608S 
A62S000701 

SOIL 
MG/KG 

Antimony 
Arsenic 
Barium 
Berytliug 
Cadmium 
Chr0Nita 
Cobalt 
**Per 
Lead 
He .cur 
Nickel 
Setenitet 
Silver 
Thallium 
Vanadium 
Zinc 
Tin 

062-5-0008-01 
062S000801 
1426095:::: .:
o62s000so 

Sett 
MG/KG 

*** Validation Complete *** 



DATALCP3 

05/20/96 

17015100104:::tt.":"'0".. 
LA8.SAMPLE::10r 

AD:FROMIREPORT' ..  
....SAMPLEDATE • 
DATE EXTRACTED 
DATE
MATR

..ANAkTZED 	*: 

NSA MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY C 

SWMU 62 

Page: 	2 

Time: 15:25 

....... 	• 

1).62$0.0090t:.  

:062$000901 

AZ1.5196:0 

062-5'0000'01 
0625000801 
142609. 
0625000001 
02/13/96 >:  
02/10/96: 
.9 120/4  
0Oit 
UG/KG.  

<062;S4007-'11' 
:062S00070t.* 
142608.:•?... • 
4;102000* 

••..02/13/96:: 

.0v2o/.10 
$611, " " 

A ldrin 
gamma-BK- (137  
alpha-8HC _ 
beta.BNC 
delta-BHC 
4,i0A)00  
494"DDE _ 
4,4' .DDT MggiW 
ieldrin 

EndosUt  fan 
ErxIosul fen II 
Endosut 	:  SUL fa 	 
Endrin 
endiin itdenyder: 

He9tachk°r -: 
HeiiPica epoxide 
Methoxychlor 
Tokephent : -.:WRWWW1WMP 
Aroolor-1016 
AtOclot".1221 
Xre0or-1232 .  
Arect01"1242. 
Aroclor-1248 
Ai0O1Or'1254 
Aroolor-1260 
Endrin ketone 
alpha-Chlordane 

41amme-Chterdane 
Technical Chlordane 
Chlordane 

U 
U 
U 
tiMO 

U 

2. 	U 

309-00-2 

31.9.7.04-0 

319-86-8 
72-54-8 

7?75579. 
5040.43. 
60-57-1 

.1;0594878: 
3.3213-09.  

7272078.  
M74217:91.4

76-44-8 
P▪  P102P01. 

IP•- :••4100I4354  
12674-11-2 

11141-16-5 
▪ 53469219. 

12672-29-6 . 	. . . 	. - .  . 	. . 	. . . . . 	. 
11097497.1' 
11096-82-5 

1'114100'5 
5103-71-9 
11.0344-.2 
12749.7070. 

2. 

20. 

40. 
................ 

40., 	u 

40. 
40. 
40. 

4 

gffigMMWM00: 

CAS * ••••••• 
• • 	 . 

VAL 1695 VAl 1695 

2. 

?. 

1g44:V: 

	

4.1 	U 

......... 

	

4.1 	U 

	

20. 	U 

4 

441. 

	

2. 	U 

.:IMPEAUAN 

*** Validation Complete *** 



SU846 062-S-0007-01 
062S000701 
142608 
062S000701 

02/16/96 
02/20/96 
Soil 
u9/k9 

062-S-0009-01 
0625000901 
142610 
062S000901 

42/161%5 
02/20/96 

440: 

4:.?..  400. 
oa 

400. 

400. 

400. 

4  400. 	U 
400, 
400. 

400. 
400..ORW 
400. 	U 

400. 

400. 

	

410. 	U 

	

410. 	U 

410. 
• 4. 	 

410. ..... 
410. 

	

410. 	U 

	

410. 	UJ 

410. 

410. 
:10:: 

410. 

400. 	U 
1000...TOWn 
1000. 
400.. 

1410. 

1000. 	U 
II  

...400.. 

400. 
1000. 
400, 

6Wiat 
400. 
4 
400. ,..... 

410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 

410. 
410 
410. 
410: 
410. 
410. 
410. 	UJ 
410 
410. 
410. 
410. 
410. 
410. 

1000. 
410. 

1000. 
410. 
410. 

410.
10  

DATALCP3 	 NSA MEMPHIS 
05/20/96 	 NAS MEMPHIS, RFI, ASSEMBLY C 

SWMU 62 

Page: 	3 
Time: 15:25 

•SAMPLE11).' 	 
> 

LALSAMPLE 
11)..: MOIREPORT..: 
$AMPLE:DATE:4. 
:.DATE :EXTRACTED::: *:. 
pAre:Alsoivrgitr 

• .  MATRIX • " • •  

062-S-0008...01 
0625000501 
142609 
0625000801' 

02/16196 
02/20/94. 
Solt'. 

•:::‘41/1(0.. 

CAS NParetaeter VAL:.  

94.7.95.72 . 
.014444' 
?"757-8 

106-46-7 

95-48-7 
1041.0.A 
106-44-5 
621444 

07.7.7.?7.1 . 
.9895.3 
7875971.  
88-75 5  

195.7077p. 
1204V2.. 
12078271 

10074770.  

11.179171 

91-57-6 
:7747-4. 
88-06-2 
95=.95=4 
9175877
88.74 4 

.131711. 73.  
20896',8 
606-20-2 

83-32-9 

108-02-7 
132449. 

Phenol 
bilit2-thtoroethOt:  
2-Chlorophenol 
1,3-DichlorobenxenCW 
1.4-0lchl0r0Oentane 
1,2-bichtOrobeftene 
2-Methylphenol (o-cresol) 
2i2"04bleCl-ChlorePtePaele, 
4-methYlPhanel (p-Cresol.) 
114litroio,di'n'proPYteinime 
Hexachloroethane  
Nitrobenzene :<: 4WW 
Isophorope 
241itrOpheno1. -'::AMWMONMA 
2,470iMethYlPhenal 
2 Alirchtai-ophi6ok 
1,2,4-Trichloroben ene 
Mphthalene. 	NW.& 
4-Chloroaniline 
NeN6t1116tehutedIene 
bix(2-ChLoroethoxy)methane, 
4'ChiOr6-3-MethYlpheho1 
2-Methylnaphthalene 
NexachtOrticyc topentacji 
2,4,6-Trichlorophenol 
2,4k 5-TiichtorophenadO 
2-Chloronaphthalene 
2-Niiroanitine % 	60 
OiMethYl Phthalate 
AcenephthYtiiiie 
2,6-DiP!P'ataleane- 

gg0  
Acenephthene 
2,4-pihittOph -rU0q 
4-Nitrophenol 
Dilleimoluiah.MOWNSUMAM 

*** Validation Complete *** 



DATALCP3 

05/20/96 

SAMPLE 114. 
•• ORIGINAL 

LAW.SAMPLEAD..-
ID FROM REPORT 
SAMPLE DATE.  

1:..*ATE:EXISACTElk 
DATE ANAILTZER. 

811846- 

NSA MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY C 

SWMU 62 

Page: 	4 

Time: 15:25 

062-S-0008-01 
0628000801 
142609 
0628000801 

02/16/96 
02/20/96 
Soi 
U9/10 

-:062 -8 -0009 -01 
.0628000901' 
142610 
.0628000901 

42/16/96 
..... 02/24/90 

v8/K0 

062-S-0007-01 
062S000701 
142608 
062S000701 

02/16/96 
02/20/96 
Soi 
u9/K4 

	

400. 	U 
.:400M 

400. 
iffitkAOti '><:.:>'>:: 	:>€€: 

1000. 

	

400. 	UJ 

400. 

	

400. 	U 
400  
400. 

400. 

44000.. 

	

400. 	U 

.:4 
400. 
4 
400. 
400. 
400. 

410. 

411°0"tr:  

"""i:"140100.""""""::"""°:".I"""  
1Q00 

	

410. 	uJ 
410.  
410. U 

gE::r1000.  
410.  
410  

	

410. 	U 
4 
410. +.......... U...,.  

	

410. 	U 

410. 

410. 

410. 

410. ...  

	

410. 	U 

	

410. 	:- 
410. 
410. 
410. 

.CAS *Parameter 
	

1695 
	

VAL 1695 
	

VAL 

121-14-2 2,4-Dinitrotoluene i. 

 
ph 

7005-72-3 4-Chlorophenylphenylether • , 	 •. 

100-01-6 474W9en1.1111e..  
83452.4. 241ethVlAA401hitopheA0 

86-3076.  117Uitrosodiphenylemine ...  
10145543.4W0000emit-phowl*AC 
118-74-1 Hexachloropenzene 
47464 OilitactitaloioutMEWERi' 
85-01-8 Phenanthrene 

120412.:4,Arith:receiie.• 

1147.42111hAiity104ihtit*tie, WWW,1%0 
20674478. F.:449renrmne 
299)441. f10re10*:.:?. 
85-68-7 Butylbenzylphthalate.  
4.1»04t3JDtcht-Oi'obenzfdthemmftmon:  
56-55-3 Benzo(a)anthracene 

117-81-7 04.(27Ethlf.9eM90.00tee  (BEHP) 

205-99-2 Benzo(b)fluoranthene 
Ltoorittthem 

50-32-8 Benzo(a)pyrene.....  
16Aiiii(lai3,td)pVreeit 

53-70-3 Dibenz(,h)anthracene 
ft,..:491442:84iiiid(giN1)00yLene. 

U 

410. 
1000, 
1000.: 
410. 

410. 
1000 
410. 
410 
410. 
4.10 
410. 

410, 

.... 	410. 
410  

*** Validation Complete *** 



1411 

0627C-0050-20 
062C005020 
123956.. 
0620005020 062C005020 
05/23/95::::::  
05/26/95'.  
Solt 
U4/KG 

. 	. 	. 
6627H -005041 .  
06211005041:: 
123954. 
662M00041 
-95/?3/95.  
.0.127/95 

vitsit 

CAS B Parameter 

ALE  iD  
ORIGINAL :ID «» 
:tiu)...smPLE:11) 
ID FRomAREpoRT: 

•••SAMPLEADATE 
CATE-ANALYZED- 
•MATclx,4.,, ,, /k. 

062-C-0020-20 
062C002020 
123957 
0620002020 
05/23/95 
05/26/95 
Soil . 
99/K9  

Page: 	5 
Time: 15:25 

06274064-20 
062e006020 
10055 ; 
062C006020 
05/23/95 
05/26/95 
9011:'.  
US/KG ;.  

75-09-2. 
0444T 
.757.1579. 

75-34-3 
$40404'. 
67-66-3 . .. 
107462.  
78-93-3 
1145.6 
56-23-5 
75.27.4 
78-87-5 

1 061'4145 
_ 79-01-6 

W124484  
79-00-5 
71-43-2  

_1006170276 
7525.2 

108-10-1 
591-78-6 
1?7710-4 
79:434;.5  
108-88-3  
108904 
144741.7
00=42

.4. 
5 

1330-20-7 

148RMWTIMMOU 

13. 

1 

13. 

13. 

13. 	U 

1 

13.

13. 	U 

: 

DATALCP3 	 NSA MEMPHIS 
05/20/96 	 NAS MEMPHIS, RFI, ASSEMBLY C 

SWMU 62 

13. .... 

13  

U 10. U 

1 	J 

12. 

Methylene! chloride 	... 
Ace tone 'IWAWWW 
Carbon disulfide.  
1,1•Dichtoreetherie MMe 
1,17Dichloroethane 
1,2-)ichloreethene. abtil* 
Chloroform 
1,2.-Dichtoroetbano 
2-Butanone (MEK) 
1,1,1-TrIebleroethane 
Carbon tetrachloride 
BroiediChlareaiithane 
1,2-ClichLor0ProPana 
cla7.1,3701cMorapracM* 
Trichloroethene 
ibra*Mbb lareietbeme 

1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichlorppropene 
Cremator*  
4-Methyl.-2-Pantanona (P909. 
2.711exinend 
Tetrachloroethene 
1.4,2,2-iiiraohloroet 
Toluene 
chtorobenzene 
EtbYL benzene 	. 	. 
Biirene- MMOOMMUM 
Xylene (Total) 

74-87-3 

74t93 9  
75-01-4 
754004 

Chloromethane 
Brown-thane 
Vinyl chloride 
chtoroethene 

1 

13. 

UJ 

1 

13 

13. 

113: 	UJ 

1.3.........  

13. 

U 

10. 

12. 	UJ 

1 

U 

*** Validation Complete *** 



Attachment 2 

Miscellaneous Soil Boring and Monitoring Well Logs 



■ 

N—MW-2  
284.7 0 

FORMER TANK PIT 
(TANKS 7, 303 

AND 1241) 
0 

■ 

   

FENCE 

   

    

	 ■ 

CONCRETE PAVEMENT 

B-12 8-15 

A' 
CONCRETE 
PAD (TYP.) 

B-13 \— ABOVEGROUND 
STORAGE TANK 	1 

35 
	

0 
	

35 

SCALE 	 FEET 
SCALE: 1 in. = 35ft. 

ENVIRONMENTAL 
ASSESSMENT REPORT 
NAS MEMPHIS 
MILLINGTON, TN 

FIGURE 3 
SOIL BORING AND 

MONITORING WELL LOCATION MAP 
USTs 304 AND 1239 CTO —0080 

CONCRETE 

OIL/WATER SEPARATOR 

® 
N— MW— 6 
281.95 

( 	

	

B-9 	 
40' 

	

A 	40 I 
UST 304 TANK 

PIT AREA 
MW 	-3 
285.93w . - 

B-10+ 	03  

MW 	-1 
284.66 	MW- 

4='  

B-14 

PUMP/CONTROL FOR 
TANK 1239 

0
2 

ABOVEGROUND PIPELINE 

N—MW-1711 
285.95 

■ 

■ 

N —MW— 5 

SHORT 
GRASS 

N—MW-3  
285.90 

.1 	
N —MW —4

0 

IT6753- 
ID 

NO. 
LEAK DETECTION 

WELL 
SURFACE 

ELEVATION 

1 MEM—T304-1 284.34' 

2 MEM—T304-2 283.83' 

3 MEM —T1239— 1 284.08' _ 

4 MEM —T1239 —2 283.28' 

5 MEM-1239-3 283.64' 

	

l'••■•73 	  
—4 

GRAVEL .1 

*

— 
a 	

• g 

LEGEND 

SOIL BORING (7/94) 

284.66 9  
MW-1  

TOC ELEVATIONS (7/94) 
MONITORING WELL LOCATIONS  

N—MW— 4  ® EXISTING MONITORING WELLS  
286.53

0 

 TOP OF CASING ELEVATION 

EXISTING LEAK DETECTION 
MONITORING WELLS 

NOTE: WELLS INSTALLED (7/94) ARE 
IDENTIFIED AS MEM —80—MW-1 THROUGH MW —3 

8-6 

   

■ 

 

a 

 

*
B-5 

 

DATE: 8119/94 	1 DWG NAME: CT080_02  

4B-8 	
GRAVEL 

■ 

•
B-7 



CE SL.jBE-7.L)REA2E 

M iv 
=I 0 

o • 	vi 	Ea 

12 	! 
	

MATERIALS 
'Cr 

SURFACE 	- 	Gross 

3 

0 	I 	0.0-3.0' 	CLAYEY SILT. 	TAN 	TO TAN 
AND 	L.GHT 	BROWN. 	;.".RM 	TO 	STiFF. 

	

4001 	3.0-8.0' CLAYEY SILT, GREYISH BROWN, 
MOIST. =!Rm (WITH STRONG HYDROCARBON 
ODOR) 

	

2971 	8.0- 1 3.0' CLAYEY SILT, GREYISH BROWN, VERY 
MOIST, SOFT (WITH STRONG HYDROCARBON ODOR).  

3 126 	13.0-14.0' CLAYEY SILT, GREYISH BROWN, SOFT. 

14.0-14.5' 	CLAYEY SILT, 	BROWN, 	STIFF. 
• G.81 328 14.5-15.4' CLAYEY SILT, GRAYISH BROWN, SOFT. 

1 5.4-16.4' SILTY CLAY, 	DARK BROWN, 	FIRM. 

18 351 18.0-20.5' CLAYEY SILT TO SILTY CLAY, 
BROWN, MOIST, 	FIRM. 

2( 
20.5 	13 	20.5-23.0' SILTY CLAY, 	TAN MOTTLED 

LOW 	TAN, 	F.3M 	TO 	STIFF- 

DISCONTINUED BORING AT 23.0 FEET. 

251 

304  

ENVIRONMENTAL 
ASSESSMENT REPORT 
NAS MEMPHIS 
CTO-0080 

 

SOIL BORING B/MW-1 
UST's 304 & 1239 

MILLINGTON. TN  

DATE INSTALLED: 7/11/1994 PROJ. 	CT000 

 

DATE: 	8/4/1994 	 DWG NAME: CTOS113- 

    



DEc2FRIP-70 	jEc 

MATE :R ALE 
i-R 

SURFACE - Gross 

00- G' CLAYEY SILT, "AN WITH CONCRE7 
FRAGMENTS (FILL). 
,.0-3.4 ' •CLAYEY SILT, 'AN MOTTLED 
GREY AND BLACK, STIFF. 

3 4-5.8' CLAYEY SILT. GRAYISH BROWN. 
MOIST. F.RM (WITH HYDROCARBON ODOR) 

5.8-8.0' SILTY CLAY. GRAYISH BROWN. 
MOIST. SOFT (WITH SLIGHT HYDROCARBON 
ODOR). 

8.0-10.5' CLAYEY SILT. GREYISH BROWN. 
MOIST. SOFT.  

   

   

3.4 

 

, 421 

5.8 

 

102 

  

12751 

   

• 0.51 	92 I 

'0.5 - 1 5.2' SILTY CLAY. GREYISH BROWN 
70 'AN MOTTLED GREY. vOIST, SOFT. 

1 

2( 

27 

15.2-16.0' SILTY CLAY, GREYISH BROWN. 
VERY MOIST. SOFT. 

1 6.0-18.0' SILTY CLAY, DARK BROWN, 
MOIST, FIRM. 

18.0-20.5' SILTY CLAY, DARK BROWN. 
MOIST. FIRM (WITH STRONG HYDROCARBON 
ODOR) 

1 136 20.5-23.0' SILTY CLAY. BROWN, MOIST, 
Rm (WITH HYDROCARBON ODOR).  

120 

234 

3 

1 5.5 

1 8 

20.5 

DISCONTINUED BORING AT 23.0 FEET. 

251 

0 

SOIL BORING B//MW-2 

UST's 304 & 1239 
MILLINGTON. TN 

DATE INSTALLED: 7/11/ 1994 PROJ. #: CTOOC 

DATE: 	8/4/1994 	 DWG NAME: CTOSBB - 

ENVIRONMENTAL 
ASSESSMENT REPORT 
NAS MEMPHIS 
CTO-0080 



1  
! .r: .>— •-• 

	

.. . . . • 	: 1. I 7 ' 	- . . • , 	t 
..M.:;,1 	("I 	!(=) a 

-.... 	lac 	..z!o•
1 

	

- 	c 

	

., 	Fz 	v' 	̀ 

	

c 	o , 	To icr S  

i 	 _.; ;!....., ---,.., 7%; !-- 	: 	1,-; o. 	L. , 	..:....) L.:....; .....! \ i 	/-,,,___ 
i 

MATER A:_E 

SURFACE - Gross 

0 1 30 0.0-3.0' CLAYEY SILT. TAN GRADING TC TAN 
MOTTLED GREY. SIGHTLY MOIST. STIFF.  

3 156 3.0-8.0' CLAYEY SILT. GREYISH BROWN. W;TH 
BLACK STAINING. VERY MOIST. SOFT (WITH 
STRONG HYDROCARBON ODOR). 

8 48 8.0-13.0' CLAYEY SILT, GREYISH BROWN. VERY 
MOIST, SOFT (WITH STRONG HYDROCARBON ODOR). 

1( 

• ! 3 	I 81 13.0-18.0' CLAYEY SILT. 	GREYISH BROWN. 	!/•:RY 
MOIST. SOFT (WITH STRONG HYDROCARBON CDCR). 

If 

. 
86 18.0-20.5' SILTY CLAY. 	DARK BROWN, 	MOIST, 

FIRM TO STIFF (WITH HYDROCARBON ODOR). 

2(  

20.51 12 20.5 -23.0' SILTY CLAY. BROWN GRADING "C 
TAN 	MOIST. 	7  RM 	TC STIFF (WITH SLIGHT 
HYDROCARBON ODOR). 

! DISCONTINUED BORING AT 23.0 FEET. 
" 
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7' 
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30  

-,‘ , . 	„t,  
-44/•-, , . ENVIRONMENTAL 

SOIL BORING B/MW —3 

• • ' -4:;"'' ],:.':  ASSESSMENT REPORT UST's 304 & 	1239 
' :.. 	' 

NAS MEMPHIS 
MILLINGTON, TN 

, 
"'‘  CTO-0080 

DATE INSTALLED: 7/12/1994 	PROJ. 0: CT000 

DATE: 	8 /4 /1994 	 DWG NAME: CTOSBB- 



251 

ENVIRONMENTAL 
ASSESSMENT REPORT 
NAS MEMPHIS 
CTO —0080 

0 

.1 
I ....J 

.... 

LAJ 

O ;./1 

miTz 2R1P7 	̂7  j2,SUR!L 2: 
MAT:R!A.,:z 

SLRFACE - Grass 

9 

— 6 	CLAYEY SILT, GREYISH BROWN, 
MOIST. VERY FIRM TO STIFF (WITH 
HYDROCARBON ODOR). 

9.0-1!.0' CLAYEY S!LT, GREYISH BROWN, VERY 
MOIST, =ARM TO SOFT (WITH HYDROCARBON ODOR) 

:.)JSCONTINuED BORING Al ! 1.0 FEET. 

SOIL BORING B- 3A 
UST's 304 & 1239 

MILLINGTON, 7N 

DATE INSTALLED: 7 / 1 2/1994 °ROJ. #: CTOOM 

DATE: 	8 /4 /1994 	 1 DWG NAME: CTOS8-3 

151 

201 



I L...1 
...— ! 	—7 = 	

4.r. ..)4.7"•: 
_.-• 31 	'".... re 4 = . 

lr 	; s.'  "I  ET_ , ::... a '= 
.12 :,/' 	i s 

1.6J . < 
CD 	1 lil , 	 .7-, i CC 

D7cCR1P7- 0r/ OE -'7 LiqSURFACE 
MAT=RIAL5 

SURFACE - Gross 

0 	I 	9 1 0.0- .5' CRUSTED LIMESTONE ( 7 , LL) 

5-3.0' CLAYEY SILT, GREYISH BROWN. 
SLIGHTLY MOIST, STIFF 

2 	3.0-6.0' CLAYEY SILT, GREYISH BROWN, 
SLIGHTLY MOIST. FIRM (WITH HYDROCARBON 
ODOR) 

9 	6.0-7.0' CLAYEY SILT, BROWN MOTTLED BEIGE. 
MOIST, STIFF 

8 	, 2381 7.0-8.0' CLAYEY SILT. GREYISH BROWN 
1 	MOTTLED GREY. MOIST. FIRM (WITH SLIGHT 

HYDROCARBON ODOR). 

1( 
	

8.0- 1 3 0' CLAYEY SILT, BROWNISH GREY 
MOTTLED GREW. VERY MOIST, = RM (WITH 

' 0.5 	211 -YDROCARBON ODOR). 

.3 
	

11 	13.0-18.0' CLAYEY SILT. BROWNISH GREY 
MOTTLED GREY. VERY MOIST. IrRM (WITH 
SLIGHT HYDROCARBON ODOR). 

5.5 

4 .8 ' 5.5 

DISCONTINuED BORING AT 18.0 FEET. 

201 

251 

301 

:=NVIRONMENTAL 
ASSESSMENT REPORT 
NAS MEMPHIS 
CTO — 0080 

SOIL BORING B-4 
UST's 304 & 1239 

MILLINGTON, TN 

DATE INSTALLED: 7/ 1 2/1994 PROJ. #: CT0008 

DATE: 	8 /4 /1994 	 I DWG NAME: CTOS8B-A 
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0 	tn 1 	I(x 

DESORi7,7 I C= zuBSURFAC-T 
MATT=REA_ 

SURFACE - Gross 

0.0-2.0' CLAYEY SILT. TAN MOTTLED BROWN.  
SLIGHTLY MOIST. STIFF ',;":LL?; 

2.0-3.0' SILT. SLIGHTLY CLAYEY, DARK 
BROWN., =Rm. 

15 	3.0-5.0' CLAYEY SILT. DARK BROWN, MOIST. 7iRM 

5.0-8.0' CLAYEY SILT. TAN MOTTLED GREY AND 
DARK BROWN, SLIGHTLY MOIST, STIFF (IN S!TU SOIL). 

8.0-1 3.0' CLAYEY SILT, TAN MOTTLED GREY AND 
DARK BROWN. MOIST. STIFF. 

J 4 

2( 

1` 

	

73 	4 

	

15.5 	214 

	

' 18 	229 

	

20.5 	0 

13.0-15.5' CLAYEY SILT, 'AN MOTTLED GREY 
GRADING TO BROWN MOTTLED GREY, VERY MOIST, 
FIRM. 

15.5-18.0' SAME AS ABOVE (WITH SLIGHT 
HYDROCARBON ODOR). 

18.0- 20.5' SAME AS ABOVE (WITH SLIGHT 
HYDROCARBON ODOR).  

20.5-23.0' CLAYEY SILT TO SILTY CLAY, 
DARK GREYISH BROWN GRADING TO DARK REDDISH 
BROWN. MOIST. STIFF.  

23 
	

23.0-28.0' SILTY CLAY GRADING TO CLAYEY 
SILT. DARK BROWN GRADING TO BROWN MOTTLED 
TAN, MOIST TO VERY MOIST. STIFF TO FIRM.  

DISCONTINUED BORING AT 28.0 FEET. 

ENVIRONMENTAL 
ASSESSMENT REPORT 
NAS MEMPHIS 
CTO-0080 

SOIL BORING B-5 
UST's 304 & 1239 

MILLINGTON, TN 

DATE INSTALLED: 7/13/1994 PROJ. 	CTOO 

DATE: 	8 /4 /1994 
	

DWG NAME: CTOSBB 
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1<=1 
DC C:CRIPTICM 	.LjeURF:: 

MATE:;:ALc 

SURFACE - Crusnec L.mestore 

3 

5.5 

15 1 0.0-2.5' CLAYEY SILT. BROWN. S7IFF 

2.5-3.0' CLAYEY SILT, DARK GREY. MOIST. SOFT.  

4 	3.0-6.0' CLAYEY SILT. GREYISH BROWN, 
MOIST. SOFT. 

27 6.0-8.0' CLAYEY SILT. MOTTLED BROWN, 
TAN, AND GREY, MOIST. STIFF.  

8.0-13.0' CLAYEY SILT, BROWN MOTTLED GREY 
AT TOP 1' GRADING TO GREYISH BROWN MOTTLED 
GREY, MOIST. SOFT (WITH HYDROCARBON ODOR). 

324 

C 

'0.5 	3031 

'3 	288 13.0-18.0' CLAYEY SILT. GREYISH BROWN 
MOTTLED GREY WITH SOME BLACK STAINING?. 
WET, SOFT (WITH SLIGHT HYDROCARBON ODOR). 

5.5 304 

DISCONTINUED BORING AT 18.0 FEET. 

201 

251 

H 
301 

J 
ENVIRONMENTAL 

ASSESSMENT REPORT 

NAS MEMPHIS 

CTO-0080 

 

SOIL 2ORING 8-6 
UST's 304 & 1239 

MILLINGTON, TN 
DATE INSTALLED: 7/12/1994 PROS. i• CT00( 

 

DATE: 	8/4 /1994 	 DWG NAME: CTOSBB- 

    



• .5z.zi  
VI 	IQ 

• • 	< 	ic.D 
CO I55, 

I : 11  
x-- I 

— 	.7.- 
t.,.., 	- 

4-1 	- ,>-:._•.; 
7,--  DEQr-RIP7C,N OF 

MATT--RiA: 

SURFACE - Gross 

0.0-4 0' CLAYEY SILT, TAN TO BROWN. 
DRY '0 SLIGHTLY MOIST, STIFF. 

. — 8 . ' CLAYEY SILT, BROWN, VERY MOIST. =ARM. 

8.0-8.5' CLAYEY SILT. TAN TO BROWN, 
SLIGHTLY MOIST, FIRM. FRIABLE. 

8.5- 1 3 0' CLAYEY SILT, GREYISH BROWN. 
MOTTLED GREY AND TAN, MOIST, FIRM 
(WITH -,YOROCARBON ODOR). 

'3.0-18.0' SAME AS ABOVE 
(wITH HYDROCARBON ODOR). 

1` 

1( 

0 

4 

8 

•0.5 

3 

41 

49 

14 

86 

94 

2 

'5.5 	81 

18 	7 

20.5 	7 

23 

25.5 

18.0-20.5' CLAYEY SILT. GREYISH BROWN. 
MOTTLED TAN, MOIST. FIRM (WITH SLIGHT 
HYDROCARBON ODOR).  

20.5-22.0' CLAYEY SILT. GREY, VERY MOIST. 
FIRM (WITH SLIGHT HYDROCARBON ODOR). 

22.0-23.0' SILTY CLAY. DARK BROWN. MOIST. 
STIFF (OIL SHEEN ON SAMPLER). 

23.0-28.0' CLAYEY SILT, GREYISH BROWN, 
VERY MOIST. FIRM (WITH TRACE OF STAINING). 

DISCONTINUED BORING AT 28.0 FEET. 

30 

ENVIRONMENTAL 
ASSESSMENT REPORT 
NAS MEMPHIS 
CTO-0080 

SOIL BORING B-7 
UST's 304 & 1239 

MILLINGTON, TN 

DATE INSTALLED: 7/14/1994 PROJ. #: CT000 

DATE: 	3/4/1994 
	

I DWG NAME: CTOSBB— 



0.51 	2391 

.306 ' 3.0-18.0' CLAYEY SILT. GREYISH BROWN mOTTLED 
GREY, MOIST. FIRM (WITH HYDROCARBON C:OR). 

1 

DISCONTINUED BORING AT 18.0 FEET. 

SOIL 2ORING B-8 
UST's 304 & 1239 

MILLINGTON, TN 

DATE INSTALLED: 7/12/1994 PROJ. N: CTOOC 

DATE: 	8/4/1994 	 I DWG NAME: CTOSBB- 

251 

301 

ENVIRONMENTAL 
ASSESSMENT REPORT 
NAS MEMPHIS 
CTO-0080 

1>-- 

,—....^ , ---- --...11 • •/) ;(.=) 6.1 
COI 3 I Q  a.' N..../ 

IC , 	 0 	 i 

*  

DFSCRIPT 	07 
R;ALS  

SL,RFACE - Orusnea L mestone 

0 1 	51 	0.0-0.5' CLAYEY SILT. BROWN. S_ GHTLY 
MOIST, rARM.  

0.5-3.0' CLAYEY SILT. GREYISH BROWN, 
SLIGHTLY MOIST. FIRM. 

3 1 	29 3.0-8.0' CLAYEY SILT. GREYISH BROWN, VERY 
MOIST. SOFT GRADING TO CLAYEY SILT, GREY 
MOTTLED BROWN, STIFF (WITH SL,GHT HYDRO-
CARBON ODOR). 1 

5.51 	27 

 

1851 8.0-13.0' CLAYEY SILT, GREYISH 2ROWN MOTTLED 
GREY, MOIST, FIRM (WITH HYDROCARBON ODOR). 

C 
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2E.c-CRIP70 .: 
VA =.A 

7.J ESJR74,1- -: 

SURFACE - Gross 

0.0-3.C' CLAYEY SILT. TAN TO BROWN. 
SLIGHTLY MOIST, STIFF, (WITH TRACES 
OF SUBROUNDED GRAVEL) (FILL). 

3.0-4 6' CLAYEY SILT TO SILTY CLAY. AN 
AND BROWN. VERY MOIST, (WITH TRACES OF 
GRAVEL) (FILL?). 
4 .6-8.0' CLAYEY SILT. GREYISH BROWN WITH 
SOME BLACK STAINING, MOIST, SOFT (WITH 
SLIGHT HYDROCARBON ODOR). 

8.0-10.1' CLAYEY SILT. GREYISH BROWN. 
VERY MOIST, SOFT. 

1( 	
'0.11 	3 	1 0.1 - • 7' CLAYEY SIT 	SiLrY !s, jti,  

TAN TO BROWN MOTTLED GREY. vOtST. 

• 3 	2 

14.7-18.0' CLAYEY SILT. DARK BROWN. MOIST. 
STIFF (WITH TRACES OF FINE WET VERTICAL SEAMS 
OF GREY SILT)(WITH SLIGHT HYDROCARBON C:‘,OR). 

DISCONTINUED BORING AT 18.0 FEET. 

	

0 
	

60 

	

3 
	

16 

	

4 .6 
	

32 

8 

'4.7 67 

201 

SOIL BORING B-9 
UST's .304 & 1239 

MILLINGTON, TN 

DATE INSTALLED: 7/12/1994 PROJ. #: CT000 

DATE. 	8/4/1994 	 DWG NAME: CTOSBB- 

ENVIRONMENTAL 
ASSESSMENT REPORT 
NAS MEMPHIS 
CTO-0080 



.jr 	SL.).  
MATER:ALc 

SURFACE - Gross 

0.0-3.0' CLAYEY SM.. BROWN MOTTLED TAN. 
SLIGHTLY MOIST, STIFF (N SITU SOIL). 

3.0-8.0' CLAYEY SILT. BROWN GRADING TO 
BROWN MOTTLED GREY. SLIGHTLY MOIST, STIFF, 
(GREY MOTTLING 15 SILT IN BOTTOM 1.5 FEET) 
(WITH SLIGHT HYDROCARBON ODOR). 

8.0-13.0' CLAYEY SILT. BROWN MOTTLED BEIGE. 
GRADING 70 SILT. BROWN MOTTLED GREY. STIFF, 
MOIST (WITH SLIGHT HYDROCARBON ODOR). 

1 3.0- ;8.0' CLAYEY SILT. BROWN MOTTLED 
BEIGE AND LIGHT GREY. FIRM. VERY MOIST. 

DISCONTINUED BORING AT 18.0 FEET. 

ENVIRONMENTAL 
ASSESSMENT REPORT 
NAS MEMPHIS 
010-0080 

SOIL BORING B-10 
UST's 304 & 1239 

MILLINGTON, TN 

DATE INSTALLED: 7 / 1 2/1994 PROJ. #: CTOOC 

DATE: 	8/4/1994 
	

I DWG NAME: CTOSB-1 



.61 

•-• 

O 

_ :8 
.c_ 

--J .-. 

T== i ALc A 

SURFACE - Gross 

oI 	40 

3 

C.•7-3.0' CLAYEY SiL7, AN. SLIGHTLY 
MOIST, STIFF (IN SITU SOIL?). 

31 3.0-8.0' CLAYEY SILT. BROWN. SLIGHTLY 
MOIST, STIFF. 

5 

8 	25 8.0- 10.5' CLAYEY SILT, BROWN MOTTLED GREY, 
VERY MOIST, FIRM. 

0.5 	15 I ' 0,  5 -  ;3.0' CLAYEY S!LT, GREYISH BROWN 
mOTTLED GREY ;WITH SOME BLACK ;N LOWER 
3ORTION), VERY MOIST, 

'3 
	

32 	• .3.0-15.5' CLAYEY SILT, TAN MOTTLED GREY. 
MOIST, ;'IRm. 

16 
	

15 5 - 18.0' SILTY CLAY BROWNISH GREY GRADING 
TO BROWN AND GREY TO DARK BROWN, MOIST. :71Rm 
(WITH SLIGHT HYDROCARBON ODOR). 

'5.5 

DISCONTINUED BORING Ar 18.0 FEET. 

201 • 

25! 

31a1 

ENVIRONMENTAL 
ASSESSMENT REPORT 
NAS MEMPHIS 
CTO —0080 

SOIL BORING B — 1 1 
UST's 304 & 1 239 

MILLINGTON, TN 

DATE INSTALLED: 7/12/1994 PROJ. 	CT000.  

DATE: 	8/a/1994 	 DWG NAME: CTOSB-1 



1 
I 18 242 

37c--CRIE &M ,07 zuESURFACE 
MATE:RfALS 

SURFACE - Grass 

40 1 0.3-3.8' C:AYEY SILT. BROWN MOTTLED 
BEIGE AND DARK BROWN, SLIGHTLY MOIST. 
STIFF (.F.LL?). 

3.8-5.8' CLAYEY SILT. GREYISH BROWN WITH 
BLACK STAINING. VERY MOIST. SOFT (WITH 
STRONG HYDROCARBON ODOR). 

8.0- 1.1.5' CLAYEY SILT. GREYISH BROWN WITH 
BLACK STAINING. VERY MOIST. SOFT (WITH 
STRONG HYDROCARBON ODOR). 

14 5- ;4 7' SILT. BROWN. STIFF, DRY.  
14.7-14.9' CLAYEY SILT, BROWN WITH BLACK 

132 STAINING, WITH TRACES OF ROUNDED GRAVEL. 
VERY MOIST (WITH TRACES OF OIL AND STRONG 
HYDROCARBON ODOR). 
14.9-16.0' CLAYEY SILT TO SILTY CLAY, 
SLIGHTLY MOIST. VERY STIFF. 

0 

3.8 

8 

234 

1 50 

3.01 	1 37 

1` 9 

23 	261  

18.0-23.0' CLAYEY SILT. DARK GREYISH BROWN, 
MOIST. STIFF (WITH STRONG HYDROCARBON ODOR). 

23.0-25.0' CLAYEY SILT, DARK BROWN. SLIGHTLY 
MOIST, FRIABLE (WITH HYDROCARBON ODOR).  

257 25.0-28.0' CLAYEY SILT. TAN MOTTLED BEIGE. 
SLIGHTLY MOIST. STIFF (UPPER PORTION OF SAMPLE 
MAY HAVE SLIGHT HYDROCARBON ODOR) (COLLECTED 
ANALYTICAL SAMPLE FROM 27-28'). 

DISCONTINUED BORING AT 28.0 FEET. 

ENVIRONMENTAL 
ASSESSMENT REPORT 
NAS MEMPHIS 
CTO —0080 

SOIL BORING B-12 
UST's 304 & 1 239 

MILLINGTON, TN 

DATE INSTALLED: 7 / 1 3/1994 PROJ. #: CTOOC 

DATE: 	8/4/1994 	 I DWG NAME: CTOSB- 



. 3 
 

'4 

18 

20.5 

B
L

O
W

S
/  
5
  1
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;,iv 0E-  EUE-ELjRA.C.:= 
MATE:RALc 

3 

8 

SURFACE — Cross 

7 

7 i 0.0-3.0' CLAYEY SILT. TAN TC BROWN.  
SLIGHTLY MOIST. 77! Rm TO STIFF (FILL?) 

15 I 3.0-8.0' CLAYEY SILT. BROWN MOTTLED 
TAN, VERY MOIST, SOFT.  

9 I 8.0-1 3.0' CLAYEY SILT, GREYISH BROWN. 
VERY MOIST. SOFT.  

1(  

6 	.3.0-14 0' CLAYEY SILT. BROWN, WET. SOFT.  

77 	4 0-14 5' CLAYEY SILT, GREYISH BROWN 
WITH BLACK STAINING. WET. SOFT (WITH 
HYDROCARBON ODOR).  

14.5-18.0' CLAYEY SILT. GREYISH BROWN 
GRADING TO BROWN. MOIST, FIRM (WITH SLIGHT 
HYDROCARBON ODOR). 

49 	18.0-21.0' CLAYEY SILT, LIGHT BROWN GRADING 
TO DARK BROWN. MOIST. STIFF. 

2(  

3001 2' .0-23.0' CLAYEY SILT, DARK BROWN, VERY 
MOIST, TRIABLE ;WITH HYDROCARBON CCOR).  

327 23.0-26.0' CLAYEY SILT, DARK GREYISH 
BROWN, VERY MOIST. FIRM (WITH TRACES OF 
OIL AND STRONG HYDROCARBON ODOR). 

18 	26.0-28.0' CLAYEY SILT. BROWN MOTTLED 
TAN, MOIST, FIRM TO STIFF (WITH SLIGHT 
HYDROCARBON ODOR). 

DISCONTINUED BORING AT 28.0 FEET. 

23 

SOIL BORING B— 1 3 
UST's 304 & 1239 

MILLINGTON, TN 

DATE INSTALLED: 7/ 1 2/1994 PROJ. #: CT000 

DATE: 	R/4 / 1994 	 DWC NAME: CTOSB— 1 

ENVIRONMENTAL 
ASSESSMENT REPORT 
NAS MEMPHIS 
0T0-0080 
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DECRIP1.70- i\i OF 7.UBSURFACE 
MATER! ALE 

SURFACE 	- 	Grass 

0 

3 

70 

64 

96 

0.0-3.0' CLAYEY SILT. BROWN MOTTLED 
BEIGE. 	SLIGHTLY 	MOIST, 	STIFF .  

3.0-8.0' CLAYEY SILT, BROWN WITH 
DARK BROWN STREAKS, MOIST, FIRM. 

5.0-13.0' CLAYEY SILT, GREYISH BROWN. 
VERY MOIST. SOFT (WITH HYDROCARBON ODOR). 

1( 

3 23 13.0-18.0' CLAYEY SILT. BROWN, VERY MOIST. 
FIRM TO SOFT (WITH SLIGHT HYDROCARBON 0:0R). 

1 

DISCONTINUED BORING AT 	18.0 FEET. 

201 

25 

ENVIRONMENTAL 

ASSESSMENT REPORT 
NAS MEMPHIS 

CT00080 

SOIL BORING B-- 1 4 

UST's 304 & 1 239 
MILLINGTON, TN 

DATE INSTALLED: 7/ 1 3/1994 PROJ. 0: CT000 

DATE: 	8/4/1994 	 DWG NAME: CTOSB-1 
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E t 	 DFCRIPT:011 	OF 	LJBC:..R!AO.:7  
Lr• 	Ig cil 

	

iz ad 	 VATERIALS '6-1  
cli 	1 cc 	; 

SURFACE - 	Grass 

0.0-1 0' CLAYEY SILT. TAN MOTTLED 
1 330 BROWN. 	SLIGHTLY MOIST, STIFF. 

1.0-3.0' CLAYEY SILT, GREYISH BROWN, VERY 
MOIST, SOFT (WITH HYDROCARBON ODOR). 

3 213 HIT TANK AT APPROXIMATE DEPTH OF 6 FEET, 
OFFSET BORING 3 FEET EAST. 	SAMPLES BELOW 
3 FEET IN DEPTH ARE FROM OFFSET BORING. 

3.0-8.0' CLAYEY SILT. GREYISH BROWN, VERY 
MOIST. SOFT (WITH STRONG HYDROCARBON ODOR). 

202 8.0- 13.0' CLAYEY SILT, GREYISH BROWN, VERY 
MOIST, SOFT (WITH STRONG HYDROCARBON ODOR). 

1(  

13 	I 136 '3.0-18.0' CLAYEY SILT. GREYISH BROWN, 
VERY MOIST. SOFT TO FIRM (WITH TRACES OF 
CARBONIZED WOOD AND SLIGHT HYDROCARBON ODOR). 

11 

18 8 18.0-20.5' CLAYEY SILT. LIGHT GREYISH BROWN 
GRADING TO GREY. MOIST. FIRM. 

2(  . 
20.5 3 20.5-23.0' SILTY CLAY, DARK GREYISH BROWN 

GRADING TO DARK BROWN, MOIST, STIFF. 

23 2 23.0-27.0' CLAYEY SILT, BROWN. VERY MOIST, 
FIRM TO STIFF 

. 
25.5 

27.0-28.0' CLAYEY SILT. GREYISH BROWN, 
VERY MOIST, 	FIRM. 

--I 
DISCONTINUED BORING AT 28.0 FEET. 

.3.11 
1 

.r..atik..", 	ENVIRONMENTAL 
SOIL BORING B-15 

304 & 1239 UST's 
1 	tj4P!- '' . 	, tr,c L, ,i 

NAS MEMPHIS 
(4,0  ) 	

CTO-0080 

ASSESSMENT REPORT 

A>  

miLLINGT‘ON. TN  

DATE INSTALLED: 7/ 1 3/1994 	PROJ. #: CT000 

DATE: 	8/4/1994 	 DWG NAME! CTOSB-1 - 
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rev:S. 	 Monitoring Well 07—MW—IS 
Environmental 6 Safety Designs, Inc. 

Protect AUS/43ivris 	 Locatizrc MItat 	904,07 - 9liveY-105 
Protect 	A0:604 
	

Surface aeration feet ars1 
Staled at 106 an 2-07-95 

	
TOC OeYabcrc feet sel 

Coveted at 012-07-95 
	

OwIti to Grou'Oilater feet 
OrIng  Meted Rotasaw 
	

Groundwater Elevatcrc feet msf 

Cr Irsi Covaly. Atrt1)51ff CtibV 	Totd DeCitt X10 feet 
Geologst Eden 9'8111Y Sid Screen t3 fo 2D feet 

GEOLOGIC DESCRIPTION 

Clayey sit. grayish blue green. *oast. 

Clayey sit. moderate brown. medium stiff. 

Clayey sit. moderate brown to dark yelowish 
brown, mottled pale yelowish brown. 

Clayey sit. fight brown to reddish brown, stiff, 
dry. 

Clayey sit. moderate Drown, stiff. 
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86 
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86 
Log 'lionisation taken from the boring for the 
Cockfield well at SWIRtfl site 1. 
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Environmental & Safety Designs, Inc. 
Monitoring Well 07—MW-1UF 

Protect: NASMerreras ocAbort #071762% IN Ski4.411 - 	g N-126 
Sul ace errata% feet N Protect No: 1441X04 

Started at R76 en 2-07-95 TOC Dealt= near 
Carpeted at on 2-07-95 Deotti to Groirciwate-. feet 	 Mewed 
Ding Meal= Rotascrtc GctrOaster Elevabbrt feet am 
DIN Cowry: Nxtfi Sta Ding Total Oeoet *10 feet 
Geologist Bel &weft wet Screert 29 to .39 feet 

6 
GEOLOGIC DESCRIPTION WELL DIAGRAM 

80 86 

Clayey sit. moderate brown, medium stiff. 

Clayey sit, moderate brown to dark yellowish 
brown, mottled pale yeiowish brown. 

Clayey sit. grayish blue green, moist. 

100 86 

Clayey sit. fight brown to redclsh brown, stiff, 
dry. 

Clayey sit, moderate brown. stiff. 

4.) 

100 86 
Clayey sand, fine to 11144111. dark yellowish 
brown to light brown. 

SC 

95 86 
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Monitoring Well 07—MW-1LF 
Environmental & Safety Designs, Inc. 

Promo: AtSfrienrirs 	 Location tango= rN 904J07 - 9Icalg ev-E6 
Prolect No; fir3X14 
	

Strfece Sevatcrc feet a% 
Staled at 736 on Z-07-95 	 TOC Seyatat feet ral 
Catoletecl at co 2-07-% 	 Deotn to Groriostater feet 

	
Meatuelt 

Ding Metre= Rotascric 	 6rasidwater Orratorc feet am 
aim Carocyry: hem Srs a 	 Total Oeott 70 feet 
Geckgst dsn Brantey 	 Nd Screert S9 to 69 feet 

GEOLOGIC DESCRIPTION 

Sc 

Gravelly sand. coarse. grayish orange to 
yellowish orange. 

1$I. DIAGRAM 
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Log Intonation taken from the Wing for the 
Cockfiekl well at SWIM? site t 
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ErraziFE, ® 

Environmental 6 Safety Designs, Inc. 
Monitoring Well 07—MW—IUC 

Proect MS frkailEiss lccatat Payton TN Suilv N-ii6 
Proect No.; M4 Strace Sevin= feet of  
Started at 106 an 2-07-% TOC Eleatic% 	feet es' 
Coveted at on 2-07-% Death to Granctirater feet 	mesarel  
Cling method Rotasax Grctrolete Elevatat feet gni 
Cling C.ccroerfy. north Star Oring Total 0e0trc 920 feet 
Geciogst Ben Etattey wei Screen 97 to 07 feet  
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Clayey sit. grayish blue green. moist. 

Clayey sit. moderate brown, medium stiff. 

Clayey sit. moderate brown to dark yellowish 
brown. mottled pale yellowish brown. 

Clayey sit. fight brown to reddish brown, stiff. 
dry. 	 • 
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Clayey sit. moderate brown, stiff. 
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Clayey sand, fine to sedum, dark yellowish 
brown to fight brown. 
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Ems-.scon, e 
Environmental & Safety Designs, Inc. 

Monitoring Well 07 —MW-1UC 

_ Proiect: NAS Mown Locatxrc blIngtort Thl 	fitridrvAf-fie 
Proect 1.4o 	Af30604 Sisface Elevators 	feet eal 
Staled at 136 on 2-07-95 TOC &Naar feet eel 
Cm:deter) at al 2-07-95 Depth to GranNeter: feet 	WS:Wed 

Crary Herat Rotascnr &archfate Elevator feet tar 
Dry Cartpany: N:r1/1 Sta O" Iota Cleat /10 feet 
Geolocast: Ben fkattrey W 	Screen 97 to 137 feet 

b li = ii I m @ 1 
d GEOLCGIC CESCRIPTION 5  *U. MA RAM 
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Gravely sand. coarse. grayish orange to 
yellowish orange.  

f 

Sand clayey. fine. pase yellowish orange to  
moderate orange. 

Silty clayey sand. fine. meSium gray to orrve 
gray. contains marcasite notaries. 

Sand. fire. yellowish gray to Ilsiht gray. Swine at 
79.5%  
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ti 
2 

41 

42 

43 	86 

44 	86 

45 	86 

48 	B6 

48 NO 86 

46 

50 

SI 

53 

SI 

55 

• 

Tj 

58 	86 
ST 100 

Environmental & Safety Designs, Inc. 
Monitoring Well 07—MW-1UC 

Protect NAS benlyss 
Prorecl No. AC1094 
Started at CV5 cr 2-07-95 

lccatxrc fenigtort IN ally N-26 
Sirface Eleratixt feet mei  

TOC Elevatcrt feet fall  
Carpeted at on 2-07-95 MeaUfeCt Death to &aril/dater feet 
Cring Method R048507C Grciridviater Elevation feet oaf 
lying comair. Atm sta.  &Iv Total Debar MO feet 
Geologist 867 Ekff/t/Loy 

Sc 

lel DIAGRAM 

CL 

GEOLOGIC DESCRIPTION 

bOXI. -nre.111tnuii--gray 	olive may. 
micaceous. 

Sand, fine. fight cave gray to gray with dusky 
brown clay lenses. 

Same as above but increasing amounts of clay 
from tip' to 105. 

Clay. wary. dusky brown, hard. has olive gay 
sand *rises. 

100 

O 
0 

W Screen 97 to 07 feet 

End of boring at 110'. 

Page 3 of 



ZO:SAFE, 8  
Environmental & Safety Designs, Inc. 

Monitoring Well 07—MW-2S 

Proem MS iitiorta Lasts= Asigtort ru 9~7 - euldv N-26 
Protect Noz 14.03A1 Sulace Elevation 	feet oaf 
Started at on 2-07-95 TOC Elevation 	feet sat 
Cairseted at on 2-07-95 Depth to Groratomater: feet 	Mewed 
Oring Method Passaic Grcurxtaater Eleratorc 	feet awl 
Oriln9 CoffOaly. Pbtn Ste Ding Tote Mott 2Q0 feet 
Gecksest: Ben Etantley Wd Screen to feet 

GEOLOGIC CESCRIPTICN I  

5 X 1 

clayey sit, grayish green with dark yellow 
brow Drown 
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Clayey sit. dark yelowish brown to fight eke 
gray, 
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clayey sit. dark yellowish orange to fight brown. 
medium stiff, dry. i •  
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Clayey sit, moderate brown with orgarics. End 
of boring at 20'. 
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Environmental & Safety Designs, Inc. 
Monitoring Well 07—MW-2UC 

Probst NHS' 1451pras Lccatcrc glIngtal TN 	90407 - 9.ickg N-126 
Protect No: WON Sula:e Devatcrc feet eel 
Started at TEO m?-07-AS TOC Oetatcrc 	feet 'al 
Competed at Ce 2-07-95 Depth to Gromosater feet 	MtDtsslreQ 
Cling Method Rotascric &ourodater oevetat feet s 
Drip, ccaverre nail Ste' Wry Total Oeoltt 1250 feet 
Geolcgst Ben &wary Wel Screen 05 to 115 feet 
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if GEOLOGIC CE9:31IPTICN = WELL DIAGRAM 

..411 Clayey sit. grayish green with dark yelow 
brown. 
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Sandy clay, moderate reddish to tight brown. 
medium stiff, Me. 

Shy clayey sand, medium, brown to yellowish 
orange, a few seal gravels. 
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Environmental 
rfe...TOEFF 8  

Designs, Inc. 
Monitoring Well 07 —MW —2UC 

_ 
_ 

& Safety 
Proiect; MS Pierian*  Locatut Hbvecrt ru swot, - aiktv v-Q6 
Pro eat Mx: f4.7094 Surf= Elevation 	feet ursl 
Staled at zo on 2-07-95 	 - TOC Sevatcrt 	feet as/ 
Carr:seed at co 2-07-95 Depth to Groundwater 	feet 	14ensired  
OrIng Herod Rotascnc Groundwater E'evatErc 	feet IIISI 
Oring Ccnowvf. nerth Star Ding Total Depth 1210 feet 
Geologst eel 	antley Wel Screen J 	to W feet 
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GEOLCGIC OESCRIPTICN 5 DI. *U. 	A.CiR04 
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Sand. coarse. gravely. grayish orange to dark 
yakisiika orange. gravels up to Y in diameter. 
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sand, fine. light gray to pate yellowish orange. 
with light gay clay lenses. 
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Ems- 	8  
Environmental & Safety Designs, Inc. 

Monitoring Well 07 —MW-2UC 

Proem NAS Aetirsto Lccatat MIngton Pi 	Si#4.117- euktog tree 
Praiect No: ACCO4 Surface Elevatat feet el 
Started at 150 on 2-07-95 TCC Mondial Meted 	 , 
Coveted at on 2-07-95  Depth to GroirChoter. feet 	measuzd 
Cring method Rotas:no Gra.rOaater Elevation feet ant 
cling Ca,o&ry WV, Sty Oriv Total Cleciftt 1250 feet _ 
Geoblyst Ben &silty Wel Screen CV to 113 feet 
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GEOLOGIC DESCRIPTION c 
*IL DIAGRAM 
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Sty sand, fine, Ight cave gray to grayish brown 
contains dusky Drown clay lenses.  
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rfelwanfilar ® 
Environmental & Safety Designs, Inc. 

Monitoring Well 07-MW-2UC 
. 

Prot Al4.5 /ends Lomat HIngtot TN 	9#4.107 - &trig N-C26 	 -, 
Proect No: MX094 Seam Omit= feet RI 
Steam at NM on 2-0716 TCC Betatut feet is! 
CI:meted at on?-07-95 Cleoth to Ciarickater feet 	 meowed 
Oring Method Rota307C Grarchater Elevaborc feet rd 	 - 

, 	Ding Calvary AWN, St. CMg Tots Deotc 210 feet  
Geoiccut Ben Etalty tvid Screen 136 to NB feet 
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q GEOLOGIC CESCRIPTION 

II 
6  1E11 DIAGRAM 
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Erizion, e 

Environmental & Safety Designs, Inc. 
Monitoring Well 07—MW-3S 

Protect N.t.5 Atoms Location 141ington 1N 	9#4,07 - flukey f4-fie 
- 

_ Promo Pax A.03g4 &Owe Cefaterc feet ad 
Started at 630 on 2-07-95 TOC Devatxrc feet fea 
Coveted at 603 co 2-14-16 T 	Depth to Grotrickater. feet 	mewed 
Diln9 Method Rolm= Gran:Mater Elevate= feet ea,  
DIN Ctovaly: We) Sts Difiv Tots Dept % 200 feet , 
Geologist: Ben &witty met Screerc 0 to 20 feet 
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GEOLCGIC CESCRIPTICN 
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Clayey sit. moderate Drown to sobstate 
yellowish brown. moist. 

Clayey sit. olive black. moist. soft 
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Log riformabon taken from the boring for the 
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Environmental & Safety Designs, Inc. 
Monitoring Well 07-MW-3UF 

--1 
Project NI LS bervref Lccatat Ativfort Pi 	SiellAvl - 91kvh,-.128 

Provect No: ,NOVI Solace Ocraticrt 	feet ed 

Started at 6X a12-07-95 TOC Dever= feet es/ 
Competed at 603 c f 7 2-$4-55 DEM to Groirdwater. feet 	 mewed 

Cram Meth= notascnc Gran:Neter Ova= feet esti 
OrIng Camay. Atrth Sta- Orliv Total Oeottt 450 feet 
Geolocpst: Ben EtantLay Oiel Screen 	to feet 
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 GEOLOGIC CESCRIPTICN lei wow 

Clayey sit. moderate brown to moderate 
yelowish brown. mast. 
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SI:face Elevate= feet ad Prolix-1Na: AGOIM 
Started at 630 on 2-07-95 TOC Ek.vaticrc feet ad 

Dim Method Rotasaic Groundwater Elevatut feet sist 
Total Debt( 810 feet 

Wd Screen 5S5 to 79.5 feet 

6 8 I GEOLOGIC DESCRIPTION DAM 

Environmental & Safety Designs, Inc. 
Project: NAS 'tames 

Monitoring Well 07—MW-3LF 

Locaticrt Alhgtert TN 904)07 - aikavg h&-e6 

Catcletecl at 600 an 2-04-95 Cleoth to Grarotater feet Measisect 

ML 

11,  

SC 
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20 

25 
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35 

40 

Ding CoVaiy: North Sta.  Oring 
Geolo4st Eial &witty 

Clayey sit. moderate brown to moderate 
yeilowish Drown. moist. 

Clayey sit. olive black. moist. soft. 

Clayey sit. dark yellowish brown. medium stiff. 

Clayey sit. moderate brown with yellow gay sit. 
organics. 
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t20 

Clayey sit with sand. moderate brown. 

Sity clayey sand. yeiowish orange to yellowish 
brown. 

Sity sand. yellowish orange to reddish brown. 
fine to medium grained: 

1 

a. 
co 

jn 

Page 1 o: 



Efe—figir 8  
Environmental & Safety Designs, Inc. 

Monitoring Well 07—MW-3LF 

proem NALS f4snrivs LOcatat Peyton IN 	9#4.47 - Eluichghl-26 
Protect No: h/3:124 Sislax Sevatut feet ant 
Staiea at 6X cs, 2-0746 TO: Devitt= feet eel 
C.arveted at 602 an 2-W-95 Depth to Grcaroweter. feet 	Peasael 
Ding meth= ROMISMC GrOPOwater Elevates% 	feet all 
ping army North 5ta• Div 'rota Oevet 820 feet 
Geotgat Ben Etaltft Mel Screen 62.5 to 725 feet 
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Sam, yelowish gray, fine. 

sand. medium. yellowish orange to yellowish 
brown. 

 

sand. medium to coarse. grayish orange to 
yellow gray, with gravels. 
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Effsgm  8  Monitoring Well 07-MW-3UC 
Environmental & Safety Designs, Inc. ,,..1 

project NSAeectis lccaucrc re/vim 771 	SI#017 - 9.Icre ;140-06 	 --, 
Protect No: A0394 5.118Ce art MIL feet fral 
Staled at 6X on 2-07-95 TOC Orrabcrc 	feet es/ 
Coveted at 6X an 2-$4-95 Depth to GrorOidater. feet 	Meowed 
wing Method Rotas= Gran: Mater Croton feet es/ 	 _ 
• • Ccnvany: Nail  Si,' Total Deotc MS0 feet 
Geolcgst: Ban Sway Pod Screen 97 to 107 feet 
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! P i g 
GEOLOGIC DESCRIPTION l€1. DIAGRAM 
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Clayey sit. moderate brown to moderate 
yellowish Drown. moist. 
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ML Clayey sit. olive black. moist. soft. 
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Clayey sit. dark yellowish Crown, sedum stiff. 
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Clayey sit. moderate brown with yellow gray sit. 
organics. 
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Clayey sit with sand. moderate Drown 

Sity clayey sand. yellowish orange to yellowish 
brown. 
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SC Sity sand. yellowish orange to reddish Crown. 
foe to medium gained. 
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Monitoring Well 07—MW-3UC 
Environmental & Safety Designs, Inc. 

Propect: N4S beripts Locatirc  Naval TN Swam, - Ekirly N-126 

Sulace Seratcrt feet asl Prot M3394 

Started at 633 on 2-07-9S 7CC Devatxrc feet ell 
Carpeted at 6C0 an 2-m-515 Measued Om•tti to Go: Ovate" feet 
Orinig Meta/ flotascrtc Graislater Elevattn feet 11231 
airs? Corivery. Nalfi St& Orin; Total Depth r1S0 feet 
Geolcgst 13e, away Wel Screen 97 10 07 feet 

GEOLOGIC DESCRIPTION 

120 

SC 
Sand. yelowish gray, line. 

Sand, sedum, yelowish orange to yelowish 
brown. 

Sand, medium to coarse. grayish orange to 
yelow gray. with gravels. 

39 80 

40 

41 

is 

Silty sand. fine, yellowish orange to yelow gray. 
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Monitoring Well 07—MW-3UC 
Environmental & Safety Designs, Inc. 

Protect hIAS Mcnpres Locatxrc Hbvtort TN Si#4107 - aikhg pi-g6 

Sztace Seratcrc feet ad Protect No: /410094 

Started at 630 an 2-07-16 TCC Meow( feet reef 
Cordele:I at ISCO o 2-14-95 Depth to Grorotaratel Feet MeaStred 
Ding Wethoct Rotasorc 
Ding Covey 'WM Sty Olkg 

&ctrxmater Eletaborc feet Nal 
Totai Depet ASO feet 

Geologst Ben &wary Wd Screerc 97 to 137 feet 

86 
End of boring at 115'. 
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lel DIAGRAM 6 
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GEOLOGIC CESCRIPTION 

Clay. *nay brown to oive gray, with light gray 
sand 

Lignitic from or-o3'. 

Clay. dusk),  benign. waxy. contains less sand. 
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Monitoring Well 07—MW-4S 
Environmental 6 Safety Designs, Inc. 

Protect: N.4.5 AtRIP15 
Proiect NI% ACXX4 

Locaticrt #411rtgecrt TN SMPILIST - 91elv N-126 

Si.riece Drown feet Ad 
Started at OSCO as )-03-95 TCC Elevatat feet eel 
Competed at OM on 2-6-95 Noel to Groirdoater feet 	 measured 

Ring Mettiod ROtaSOW Grtssidwater Vevatort feet fed 
Ding  Ccspaly: North Stir 0111v Total Nov% 2ao feet 
Geniogst Jac* Cairwhaey Mel Screen V to 20 feet 

6 WELL DIAGRAM GEOLOGIC CESCRIPTICH 

Clayey sat. moderate Drown. stiff. 

02.5 

so 

60 

20 80 

Clayey sit. dark yellow brown. mediva stiff. 
soot. 

Ctayey sit. soderate yelow min reddish Drown. 
hard. 

Log information taken hos the boring for the 
Cockheid wel at SWMUET Site 4. 
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86 

66 

86 



• Essen, 0 
Environmental & Safety Designs, Inc. 

Monitoring Well 07-MW-4UF 

] Prot NAS WPM __ Lccatcrc MlIngtcrt TN 	5404.417 - flukkv N-126 
Protect Noz 140:034 Strlace Bever= feet MI 
Stated at 09:0 x 1-09-95 T CC Detatcrt feet NI  
Con :detect at 090 art 2-15-95 0e0ffi to GrarDwater. feet 	tenured 	 , 
MIN Mettext Pctascrc Gran:foam Elevatcrt 	feet fftsi 
Or 	Ccmyely. 1trtft Star Dim Total Depth 450 feet 
Geologst Act Cannchaff - _ 

..- 
ed Screen 3S to 45 feet 
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GEOLOGIC CESCRIPTION 
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Clayey sat. moderate brown, stiff. 
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3 80 86 ClaYeY sit. clerk yellow brown. sedum stiff. 
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clayey silt. moderate yelow with reddish brown. 
hard. 
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. fi San4 clayey. satynely micaceous, moderate 
relkiSh orange to moderate reacish brown. 
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very fee to fine. saty, clayey. laminated. 
clay casts. pale °gange to moderate red. 
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Environmental 6 Safety Designs, Inc. 

Monitoring Well 07-MW-4UF 
i 

Proect A445,4orrres Locats:rc Mkgfcri Th 	9#4.107 - eickg tfb-E0 	 , 
Proiect No: MON Sulace Elevation 	feet sal 
Started at 0930 on t-09-915 TOC EksyatErc 	feet as/ 	 , 
Coveted at 090 an 2-6-56 °met to Grafi:Mater. feet 	Hewett 

_ 	toetoct Rotascrtc Clordirater Stern= feet sal 
Cling Cottiany: Wen St. Oft Total Mott 450 feet 
Geoiogst azior Carachaef Wel Screens 35 to 45 feet 

Ng 

lifilillEig 
gi 1 	1 GEOLOGIC DESCRIPTION 

11 = Pei ruAGR*4 

45- 

' 

X• 

.9.1A 
‘.A..k.i. 

.,,, 

SC sarta very line to fine. silty. some clay. dark 
yellowish orange to gayish orange, wet. , —v 
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Log reformation taken from the boring for the 
Cockfield wel at SWI4U07 Site 4. 
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Eavrasain, 0 

Environmental 6 Safety Oesigns, Inc. 
Monitoring Well 07—MW-4LF 

proect ni4.5 Mermen Lcastax Vivian TN 9441#7 - Butiv N-Q8 
Proect No: nco;i4 S.rface Oevaiscrc 	feet eV 
Started at moo an f-09-95 TX Elovaticrc 	feet a 
Carpeted at 090 an 2-15-95 Depth to GrosOwater. tee 	 Mussed 	 , 
Cling Metal Rotasoic &o.ndwater Sever= feet ifts1 	 , 
Ding Ccacerre ACM Stir Ding Total:1MM 7010 feet 
Geologst ..kint Carrakiel Wel Screen 60 to 70 feet 
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GEOLOGIC DESCRIPTION €1. DIAGRAM 

clayey sit, moderate brown. stiff. 
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• • 3 80 86 Clayey sit. dark ydow brown. medium stiff, 
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Clayey sit. moderate yellow with reckish brown, 
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Said. clayey, city, finery micaceous, moderate 
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Environmental & Safety Designs, Inc. 

Monitoring Well 07—MW-4LF 

Protect N&S Neocris Lccatat Mitrytort IN 	904107 - Elukhg ti-P6 
Prolect No i4.0094 Surface Elevabcrc 	feet to  
Started at OX0 an 1-09-96 TOC Omit= feet est 
Carpeted at 090 an 2-15-95 Oectth to Grounlwater 	feet 	 1.0.2exted 
(YIN Method Rotascnc rigs water Elevabcrc 	feet 461 
D* Camay North Sty Or*V Total Mott Pao teet 
Geolcgst Jack Can chay Wel Sayer( & to 70 feet 
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t t . 	i GEOLOGIC DESCRIPTION hEll DIAGRAM 
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Sand, very fine to fine. sity. sate clay. dark  
Yellowish orange to grayish orange, wet.  
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Saha gayety. clay bals, grayish orange to 
moderate yellowish brown. 

Sand with gavel, foe to coarse. grayish orange 
to moderate yellowish brown, wet. 

. 
IA 
u 

0 a 

N 

, 

-,. 
a....= 

... 

Ci  

N 
NN 
N N § 

§ 
NI 

r• 

lfe 
I 

1 1 
V 

o 
2 

. 

70 

a 100 86 

O. 
L) 

• G 

r Gravel. sandy. moderate yellowish brown to dark 
yellowish orange. • - 
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Log information taken from the boring for the 
Cockfiekl wed at 984W Site 4. 
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Zee : _FA Fs, 8 
Environmental 6 Safety Designs, Inc. 

Monitoring Well 07—MW-4MC 

proms; los p43708, Locatxrc Ne'gfo►t IN 	SkNIA97 - &Acing N-Q6 
Prot No: f+.0094 &ewe Oevatat feet mg 	 _ 
Started at 0930 an ,--09-95 TOC Eieratxrc 	feet as, 
CcrirreteCI at OW cri 2-6-95 aeetri to Ctordwater. feet 	Newel 
Cillrig Meted Ratasoric &ors:Mater Eleratorc feet mg 
Dery Como 	?tart►  Star OnIng Total Own 140 feet 
Geologst Ark Cameiati Mel Screen e6 to 138 feet 
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GECLCGIC DESCRIPTION 
I c WELL DIAGRAM 

5 

10 

5 

O 

82.5 

50 

eo 

80 

80 

80 

86 

86 
86 
86 

Begs 

86 

86 

86 

86 

86 

86 

86 

86 

86 

86 

86 

86 

u o 

EIG 

10 Clayey 

K. 

Clayey se. moderate brown. stiff. 
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Clayey sit. dark yelow brown, medua stiff. 
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sit, moderate yelow with reddish Drown. 
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Clay. silty, trace sand, very fine, moderate 
f eddish brown. stiff. 
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Sand, clayey. silty, finely micaceous. moderate 
reddsh orange to moderate redClish Drown 

Sand, very fine to fine, silty, clayey. 'aerated. 
seal clay casts. pale orange to moderate red. 
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Environmental & Safety Designs, Inc. 
Monitoring Well 07-MW-4MC 

Protect isirlSegforns lccaticrc Aerigrat TN 	9#401 - 9V  Po - Q6 
Proiect No: MXV4 &ewe Elevatort feet red 
Started at COX on t-09-95 TCC Elevators 	feet ad 
Corrreted at 0910 o'i 2-15-95 Oecith to GrctrOseater feet 	 Mewed 
Ulm Met hoct Rotasenc Gra:Orate Eleratorc feet ref 
sing °maw. &trfh 9., ChbV Total DeDttc 1450 feet 	 , 
Geolcgst Jaac Conchae, 	 - wel Screen 128 to 138 feet  
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GECLOGIC CESCRIPTION 
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5  1€1.1. DIAGRAM 
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to moderate yellowish brown, wet. 
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Sand, very foe to frit. silty. ciayey, laminated, 
right brownish gray to grayish brown, stiff. 
micaceous. most  
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Sand. very fine to fine with clay streaks,  Pale 
orange to yellowish gray stained dark yellowish  
°MVO.  
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Environmental & Safety Designs, Inc. 

Monitoring Well 07-MW-4MC 

Protect: MS 1431Eno Locatcrc f4Ingtat TN 	S,#4-107 - aaiv N-Q8 
Prom! Ns: P01)4 Sulace Oevaborc feet as/ 
Started at OSLO at f-Og-95 TOC Oevatcrc feet eel 
Ccsrpete0 at COO at 2-6-95 Depth to Gra:gagster. feet 	Meassel 
Ding Metal Rotascnc Grameater Elevattic feet MO 
Ctir9 Cramp( Myth Star D* Total Devitt 1450 feet 
Gedogst Jack Canischaa rid Screen Q8 to 1.38 feet 

i I )- i it  

GEOLOGIC CESCRIPTICti rWELL DIAGRAM 
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Sand. very fine to fir*. with clay streaks. 
Yellowish Corry to very pale orange. stained dark 
yellowish orange. very wet. 

Sand. very fire to fine. clayey. laminated. pate 
brown to moderate brown. wet. 
Sand. very fine to the. eanated, medium gay 
to grayish brown. with occassional lignite Chits. 

Sand. very frie to foe. clayey with IOW chips. 
right brownish gay to grayish brown. clayey 
zones are stiff, wet. 

•  

	
 r

  Jo
.  S

ch
.  4

0
 PV

C
 a

nd
  r

  st
ee

l c
as

in
g

  	
 

S 1 

• .. 
• 

• 

• 

• 

.... . 
• 

• 

\ 

ti  \ 

Nx. 
N 

k, 

\ • • • • 

k 

• • • • • • 
• • • • 
\ 
\ • • • • • • • • 

• 

\ k 

• • 
• • \ • • • • • • • • • • • • • • 

k  
• • • • • • • • • • • k 

• • • • • 
k • • 

\ 

_ 

t 

I 
th 

05 

0 

105 

110 

115 

120 

Page 



Zfr 	8  Monitoring Well 07-MW-4MC 
Environmental & Safety Designs, Inc. 

Protect N45 Mermen Lccauct% Aingnix% TN 	944m7 - 941v N-03 
Protect No: aNi:C04 Sulace Devabcrt 	feet fief 
Started at 0900 on I-09-96 TX Elevator feet NY 
Coveted at 094 an 2-I5-95 Depth to Grandwater. feet 	 Mewed 
Dying metto2 Rotmenc Grail/grater EXPratcrc 	feet nts# 
Drina Carzmy: Atrfti St. Dray Tots Dect7c 44SO feet 
Geolcgst .fit Caffictialf Wel Sawn Q8 to 138 feet 
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Sand, very fine to fine. ignitic. ight brownish  
gray to grayish brown. cohesive in clayey zones. 
wet. 

Lignitic. 6usky biotm, hard. 
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Clay. sdty, traces of sand. laminated dark 
brownish gray. color changes below 14V, stiff. 
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Environmental & Safety Designs, Inc. 
Monitoring Well 07—MW—UF 

Prolect Nits Mentfrs Locals= Pengtort TN 	5104V7 - Bulcav 1.4-03 

Prolect No: ACIX4 Strface Serabcn feet as, 

Started at on f-09-95 TOC Elleratzn 	feet and 
Carpeted at co 2-21-95 Clem to Grokrichrater. feet 	 +tamed 

Ding Met act Rotas= Granasater Eleratcre 	feet as/ 

Cling CaTozny. Atrth Star aim Total Depttt 450 feet 
Geckgst: Jac* Grim:tag wel Screen 35 to 45 feet 
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Clayey sit. moderate brown to yellowish brown. 
trace of organics. 

Clayey sit. dark yelowish Drown, stiff. hard. 
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Sandy clay, fee. meckum lip Drown. soft wet 

city sand. medium. light brown. grayish orange to 
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Monitoring Well 07—MW—UF 
Environmental & Safety Designs, Inc. 

   

   

Proect N‘LS refivres 
Proect P p4 

   

LOCatat Alivtcn TN 544. sal - Wary N-126 

Srfam Oros= feet fasf 

 

      

        

Started at al -C9-95 TOC Elevator( feet m' 
Ccaveted at an 2-0-95 Depth to Gra:cheater. feet 	MP.,134/02 
DIN Meta/ Rotascric Ctosildatef Sevatut feet ant 
ortn9 conowy. ttrth Sty Ding Tote Dean 4.50 feet 
Geologist Jack Carnscriael WelSaeert 35W45 ket 
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Log information taken fro. the boring for the 
Cockfieid well at SrIMUS7 Site S. 
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Environmental & Safety Designs, Inc. 

Monitoring Well 07—MW-5LF 
, 

prolect VS Maims LOCabcrt Mivtori TN 	Skitti17 - &icily 
PrOect I. Kt 	91 

, 
Surface Sevaticrt 	feet am  

Stated at on I-09-95 TOC Devatcrc feet eel  
Competed at on 2-21-95 Death to &cut:Mate': feet 	Meamiel 
Oring Heitiat Rotasonc Gra.rittbrater Elerabcrt 	feet as/ 
Cling Cowry: Web Sts Oric Tote NM 160 feet 
Ge~obgst Jac* Canrschaff Wei Screert 66 to 76 feet 
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GECLOGIC DESCRIPTION 
I c 148.1. DIAGRAM 
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Oayey sit moderate Worn to yellowish brown. 
trace of organics. 
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Environmental & Safety Designs, Inc. 

Monitoring Well 07-MW-5LF 

1'n:rect.: NaS Wren Locatat fivtort T? 	SMNAP7 - 9.dch2 
Project No.: M:094 arface Elevab:rc 	feet ma 
Staled at cr, f-09-95 TOC Oevabcfs 	feet and 
Completed at co 2-21-95 Nom to Gran:water. feet 	Measured 
Ding Meted Rotasac Grcuxlmater Deratzre 	feet it s I 

‘ 	Cling Camay WV, Ste' Oliv Tots Oeoec 760 feet 
Geolcust a:* Cams:ha& stel Sawn 66 to 76 feet 
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Sand. indium. micaceous, yeah ash orange to  
huht brown.  

Sand. medium. grayish orange, micaceous. 

Gravely sand, coarse to very coarse. dark 
yelowish orange. 
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Log infoisatica taken from the boring for the 
Cockfield wel at SWMUill Site 5. 
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Environmental & Safety Designs, Inc. 

Monitoring Well 07—MW-5UC 

Proem NotS Merton Locatert Nevin IN 
Prolect Nix I40394 Seam Bevel= feet ers,  
Started at an f-C61-615 70C Symbol Meted 
Ccereetel at co 2-2f-95 Depth to Gotriloats.. feet 	 area 
OrIntj Meth= Rotascric Graidwater Ektotert feet eel 

Dino Cavan,: Aertf; Staraing Total DepPt 0S0 feet 
Gedogst ,last Canalaef Wei Screen 122 to 02 feet 

ii gili 

I 

g 

I 

glill 

i@i g 

GEOLCG IC DESCRIPTION 

— 

/ 
E  

g 

VEll DIAGRAM 

5- 

10 

All 
1 

2 

3 

4 

S 

8 

7 

8 

9 

10 

11 

t2 

D 

14 

15 

to 

17 

NS 

ta 

20 

75 

00 

100 

90 

90 

00 

66 

86 

86 

86 

86 

86 

86 

86 

B6 

SG 

86 

B6 

es 

86 

136 

Se 

86 

86 

86 

B6 

ms. 

Clayey salt. moderate Drown to yellowish Drown. 
 

trace of woonies. 

Clayey sit. dark yellowish Drown, stiff. kart 
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Sandy clay. fine. sedum ig)t Dtown. soft. wet. 

Sity sand. medium. fight Drown gayish orange to 
yeaow gray. 
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Environmental & Safety Designs, Inc. 

Monitoring Well 07 —MW-5UC 

Protect NIS Pearls Locaticrt berrea. TN 
Protect No.: AWN artece Elevaticet Meted  
Started at en I-00-95 TOC Bevels= feet mg 
Catoletecl at an 2-21-95 path to Clotrilweter 	feet 	Otessect 

Cring metal Rotasar Grcurowater Elevators 	feet es/ 
D* Camay. Mrth Sta.  Orikv Total Not( 1350 feet 
Geologst: AO Can 	teat Wel Screen 22 to 02 feet 
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clay lenses. 
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Locaticrt ',ewe. TN Protect fil5 A4570,10 

Protect No: /413094 Sirface Bemoan feet eol 
Started at on f-09-95 TCC Oeyatio% feet ea 
Coveted at al 2-21-95 Weastrect CeDtti to Grouvilabs: feet  

Gran/peter Detatax feet Rs. Meth= Rotes= 
Oring Comany. fkrth SIN OttIng Total Oeott LISO feet 
Geologst Jac* Camobsel Wel Sorest 22 to 02 feet 

I- I GEOLOGIC DESCRIPTION WELL DIAGRAM 
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Environmental & Safety Designs, Inc. 

Monitoring Well 07-MW-5UC 
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Clay. dusky brown. waxy. sized with ignitic 
sand 
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End of boring at 135. 
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Monitoring Well 07-MW-6S 
Environmental & Safety Designs, Inc. 

Propect NIS Aerials 
	

Locatcrt iktivtat M SPI4o7 - aikkv 14/- 
Protect hex ACC.4 	 Sgrf aoe EJevatorc feet sts1 
Staged at MO o 2-10-95 	 TOC IDeratat feet mei 
Carpeted at VC ar 2-04-95 	 Oeottt to &art/water feet 

c 	topettioa Rotasoic 	 Griirslwater Evan feet out 
Orgrig Contieriy: WV; Stir Ding 	 Total Oeciet 200 feet 
Gectogrst Elm Etrybey met Screen V to 20 feet 
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GEOLOGIC CESCRIPTICN 

FM and brick. 

Clayey sit. moderate yellowish brown. mottled 
with yellow gray. 

Log information taken from the boring for the 
Cockfield well at StailUill site 6. 
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GEOLOGIC CESCRYTION 

and Prick. 
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es 	Clayey sit. moderate yelowish brown. mottled 
with yellow gray. 

70 ee 

70 86 
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Clayey sit. olive brown to olve gray, hard. stiff. 
00 Be 

Clayey sit. fight brown to yelowish brown. 
swim stiff. 

85 86 

Shy clayey sand. fine to very fie, yelowish 
orange to reddish Drown. 
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Monitoring Well 07—MW-6UF 
Environmental & Safety Designs, Inc. 

Proem N45 ferrivs 
	

LOCACIT Adlivrort 7741 SW.LV7 - Buis); N-05  
Profit No.: tatait 
	

Surface Oevabart feet NM  
Started at 0820 on 2-0-95 	 TOC Elevatort feef rasa  
Carpeted at CO on 2-a-fit5 

	
Depth to Grand/plater. feet 	aeasured 

CNN aethxt Rotasatt 
	

Graindwater Elevatax feet eat 
Cling Converly: Pbei Star Oft 

	
Total Depet 550 feet 

Geologst ten Baiter Mel Saeat 40 to 50 feet 
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Monitoring Well 07 —MW-6UF 

Environmental & Safety Designs, Inc. , 
Prole= /4415143frns locatcrc Alava% TN 	90(01 - Ifluktig ti-ge 
Prooect No: fro V4 Sirtece Eietaticrt 	feet Ni 
Stated at 0820 on 2-4-95 TOC Sevabot feet ad  
Can:detect at VC on 2-A4-66 Depth to &ous3sate-. feet 	 Meastrect 
Ding *that Rotascrsc Clan: Mater Elevatort feet ea 
CNN Casa 	taxth Star tray Toted Devitt SW feet 
Geologst Ben &ante",  del Screerc 40 to 50 feet 
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Monitoring Well 07—MW-6LF 
Environmental & Safety Designs, Inc. 

Protect MS memos 	 Lomat ?'pion IH Si(14107 - aiktv 10-03 

Protect No. Aalitif 
	

Satre !Devours het all 
Started at Cer0 an 2-0-515 

	
TOC Elevatist feet id  

Coveted at co n z-w•-es 
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tring Meth:Kt Rotascric 
	

&ours:hater Ombra feet aei 
Ding Carcaly: fb )staroriq 

	
Total Deptc MO feet 

Get:kept Ben Ilkantly 	 Wel Screerc 67 to 77 feet 
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Fa and brick 

CiaYeY sit. moderate yellowish brown. mottled 
with yelow gay. 

Clayey sit, olive brown to olve gay. hard. stiff. 

Maley sit. NM brown to yellowish Drown. 
median stiff. 

Sity clayey sand, fire to very fine. yellowish 
orange to redcash brown. 
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f‘wimifigfir Cs  Monitoring Well 07—MW-6LF 
Environmental & Safety Designs, Inc. 

Proect M$/ea:ft Lccatax fligfort TN 	Siartof - BukIng N- I26 
Protect Noz WON Skrlace Elevaterc 	feet lea 
Started at C620 an 2-13-95 TOC eeveta'c 	feet fel 
Coveted at VC an Z-M-95 Depth to Csoindwater. feet 	Mbasred 

Cling Method Rotor Grancerater Elevatorc feet mei 
Ctilrg C011)1rly. Atrth Sts DIN Total Oegftc MO feet 
Geologist Ben Eta-taPf ltd Saeerc 67 to 77 feet 
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Log Information taken from the Doting for the 
Cockfield wel at SlalUt7 site 8. 
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35 

40 

Monitoring Well 07—MW-6tiC 
Environmental 6 Safety Designs, Inc. 

   

Protect: NEIS *non 
Proect 	A0384 

Lccatac 041rgtcrt iK .9#4.07 - Bugg m-Q6 

Sslace Bevel= +tie sear 
Started at 0820 a ?-v-se 

   

TOC Oevabort feet est 

  

CA:meted at ix on 2-44-56 

• •  Meth Rotascnr  
CV 	• Ccovanr WV) Sts O*  
Geologst Ben Bartley 

   

Depth to Groirdwater. feet 
Grotsxlwater Elevatort feet ara 

meowed 

      

   

Total Depth CIO feet 

  

   

Wet Screert 84.5 to 84.5 feet 

 

GEOLOGIC CESCRIPT1ON rill. CIIAGRAM 

a 
Fa and brio. 

Clayey sit. moderate yellowish brown. mottled 
with yelow gay. 

4F 

II 
Clayey sit. olive brown to oive gray. hard. stiff. 

86 

86 

86 

86 

TO 

TO 

80 

Clayey sit. light brown to yellowish brown. 
medium stiff. 

Be 
85 

86 

SC 

Sity clayey sand. fine to very fine. yellowish 
orange to reddish brown. 

a. 
0 gr 
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ar:Zifr C)  
Environmental g Safety Designs, Inc. 

Monitoring Well 07-MW-6UC 

Proiect /US Parris - Lccatcrt ii4Ingitrt IN 	51#4.117 - Wily m Q 

Proect G. WON Sirface Orraticrc 	feeling 
Staled at 0920 co 2-0-95 TOC Eevatcrc teet col 
Carpeted at CC on 2-14-95 Depth to &an:Mater. feet 	sfeassect 
CrIng Method Rotas= r 	Grcuxlwater &viatica 	feet imsl 
CrIn9 Comely: istrth Star Dr* Total Depth CW feet 
Geotogst: Ets'i Eienttny Wel Screen 845 to 945 feet 
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GEOLOGIC CESCRIPTICN E  lei DIAGRAM 
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Sity sand. very fine to fine. traces of clay 
casts, grayish orange to pale yellowish orange. 
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Sand. fine to coarse, pa* yellowish brown to 
moderate yellowish brown. 

' 
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Sit clayey. finery laminated. Dare Yellowish 
orange to dark yellowish orange. 

Say clay with fine sand. Wit brownish gray to 
°ravish brown. micaceous_ soft to stiff_ moist_ 
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. 	ZO:Zit or  8  Monitoring Well 07—MW BUC 
Environmental & Safety Designs, Inc. 

Protect: NHS hemvris T 	location Hington TN 	$1#4.10 7 - afocang po-gtet 

Protect No.; NOX4 Sulam Seyaocrt feet eel 
Staled at OM on 2-0-95 TX Oevatcn feet oaf 
Ccordetel at VC on 2-14-95 Depth to GrooNater. feet 	 MleaxllQ 
Ding Meeloct Rotasoric Gran:water Elevator( 	feet insl 
Ding coo 	Atbrth Star Oriv Total Ciever CIO feet 
Geologst filen &rift wet Screen 845 to 94.5 feet 

Sa 

II

GEOLOGIC CESCRIPTION Mal DIAGRAM 	
a 
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es a Clay. interbedded very fine sand with sat. • 

becoming 00(e waxy. 
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End of Doing 

Page ( 



,Er-_figow  e 
Environmental 6 Safety Designs, Inc. 

Monitoring Well 07—MW-7S 

..  
Proem VS P41317M3 Locatat t4Ington ni 	5~7 - 9#c i n 9 iy-ee 
Project No: Al3:6W Sirface lOcratat 	feet 1111  
Started at 1750 on 2-10-95 TOC Devote= feet ad 
Convicted at on 2-14-95 Depth to Goincadater. feet 	Newel 
Ding Method Rama= Groxidiaater Elevabctt 	feet j 
Owing Carrotriy: /4471/1  Sts DIN Total Deciec 2a0 feet 
Gedowst Ben Rangy _ we' Saeert 00 to 200 feet 

li gni  •• 

- 

2 
GEOLOGIC CESCRIPTION 

li 
1  lei maw 

5 X 1 

- 

125 

1 —7" ' Clayey sit, moderate yellowish brown. orgarliCS, 
sallied with yellowish gray sit 
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Clayey sit. kV olive way to 011“ brown, soft. . 
moist. 
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Log fiformation taken from the boring for the 
Cockfield well at 81110.1.7 site 7. 
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EreSfion, 8  

Environmental 6 Safety Designs, Inc.  
Monitoring Well 07-MW-7UF 

Proect NAS /431ors Locatxrc '*glare ni 	5)4407 - EWA' 5; N-28 	— 
Proem No.: N4 Sulam Dealt= feet eel  
Started at l7 	0127V-95 TOC Eievatm feet id 	 , 
Carpeted at on 2-14-95 Depth to GrotrOoter. feet 	Mussel 	, 
Ord Methat Ratasatc Grardwater Eleratiort 	feet insi 
USN Coroary. Pbei Ste &g mg Total Oeptc 500 feet , 
Gectogst BM 11-andey we! Screen 420 to 5a0 feet 

N S g 

4  

., 
1 

1 g 
GEOLOGIC CESCRIPTION 

11 
*al DIAGRAM 
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90 

1116 

BS 

136 

86 

MI. 

96 •  

Clayey sit. moderate yellowish brown mo 
mottled with yellowish gray sit. 

Clayey sit. Isdit olive gay to olve brown. sott. 
moist. 

Sity clay. IV brown to moderate yellowish 
broom. 
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. e.,.04  . i. v , 
? -.. 
4 v  .-e. , SC  

Sity sand. moderate yellowish brown to dark 
yellowish orange. stained reddish brown. 

GP 

 

1  Said, fine to seam. sity. grayish orange to 
dart yellowish *Ming" at 39' there is some gray I 
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rff....SIFIr 8  
, 	Environmental & Safety Designs. Inc. 

Monitoring Well 07—MW-7UF 
. 

Proem Alk 5 Wows Locatiat MIntecn Th( 	S10d07 - Bulciv N-I26 	 _ 
Project No.: ACON Sistace errata% feet eel 
Stetted at 1750 cei 2-1045 TO: Deratarc 	reel ,et 	 _ 
Carpeted at ce, 2-‘4415 Deem to Groirdwater: feet 	Nees.reCt 	 _ 
Ding Netted Rotas= O'cirOwater Elevatur feet eel 

, 	Q* Camay. Pbm Mar Oft Total OEM 5110 feet 
Seadcat Ben EiTray Mel Screen 4C10 to 520 feet  

ii 11111 1  ut 1  P 1 gl 

GEOLOGIC CESCR1PTICN 5  

g 
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Log fiforsation taken from the Doting for the 
Cockfiekf well at 51114Uf7 site 7. 

' 
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zw_granr° 
Environmental & Safety Oesigns, Inc. 

Monitoring Well 07—MW-7UC 

Locaoax Alvan 1N 5kalLAP7 - tkav oo-Q? Project: N4SMEwrews 
Pro Mt NO: NIX194 Sulam Elevatext feet Re 
Started at 175D 01 2-  CI-95 TCC Elevatcrt feet self 
Carpeted at oi Death to Groodwate. feet 
Dim Hello* Rot:bend Groutcwater Elevabxt feet tet 

Dever CtS0 feet Total 
W Sweet MS to CU feet 

Mktg Camay: Myth Sts O*  
Gecayst Ben Eb-antly 

VEIL OIABRAbi 

clayey sit. light time gay to ogre Drown. soft. 
moist. 

Sity day. fight brown to moderate yellowish 
Drown. 

Sity 14,14 moderate yelowish brown to dart 
yeflowish orange. stared reddish brown. SC 

IL 
e 

40 

      

      

      

      

    

0.4 

86 
125 

86 

      

    

70 

•0 

es 

96 

86 

    

      

    

90 

 

      

Sand. foe to medium. city. grayish orange to 
dark yellowish orange. at 39' there is some gay 
sand Page I of 3 

GEOLOGIC DESCRIPTION 

Clayey sit. moderate yelowish brow% organics. 
mottled with yelowish gray sit. 



WRI. DIAGRAM 
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Geologst San aant*y 
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to 

Environmental & Safety Designs, Inc. 
Protect: MS Medan 

Monitoring Well 07—MW-7LF 

Lamm Allhgton TN 9W 7 - alkiv f-ee 

Staled at gm cn 2-10-95 
Proms Pb.: K1034 Sitar* Devout:cc feet  

TO &Nab= feet Id  
Depth to Graragater. feet  
Groxiiwater erinbaN feet eal 

Competed at on 2-14-115 liteatareCt 

Orlirg Heiriod Rottorsyc 
Total Not 77.0 feet 011rg Cotroany. Pbtli Sts Orin; 
Wel Screerc OW to no feet 

GEOLOGIC CESCRIPTICN 

GP 

Sand and gravel. the to very coarse grained. 
grayish orange to dart yellowish orange. 

Sand with Interdsborsed clay. fine to sedum 
grained Clay is Offish  gay. moist 

Log Information taken from the Iming for the 
Cockfiekl well at S104U07 site 7. 
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80 86 

no 86 

05 66 

Page 2 o 



5 XA 
10 
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35 

40 

25 

30 

Monitoring Well 07—MW-7UC Agrazur° 
Environmental & Safety Designs, Inc. 

locatorc 141ingtcrt 7N Sk#4117 - 8ak:NM-0 Proect N &S Myron 
Sitoce Sevatcrc feet id Protect No: /40394 

started at 1PM an 2-13-95 Ttx Elevatsic feet id 
Depth to Grass:Mater. feat 	 *awed Gametal at on 

Groin:Mater Elevabort feet Ad Netho2 Rotascrtc 
Tow Depdt CSO feet 

Wel Screert 925 to 1225 feet 
Ord Convar~r fixtli Stir Drev 
Geckgst den IkaItay 

I GEOLOGIC DESCRIPTION 
- 

1031 OIAG1W4 

as 

Clayey silt moderate yellowish brown. organics. 
mottled with yellowish gray sit 

Clayey sat. Ilgtht olive gay to Ore brown. soft. 
mast 

Sity clay. IgM Drown to moderate yellowish 
brown. 
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Sity sand. moderate yellowish Drown to dark 

SC 
	yellowish orange, started reddish Orown. 

Sand. fine to who, sity, grayish orange to 
dart yelowish orange. at 39' there is some grey 
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Environmental & Safety Designs, Inc. 
Monitoring Well 07—MW-7UC 

Proem N4S Woo Locators Pangtort TN 	SWAP - aidng N-e6 
Proect No.: A0084 Siffece Devoe= feet stfi 
Staled at 175 0 x 2-1)-95 TCC Sevatcrc 	feet dal 
Carmine:1 at on 1-14-65 Depth to Groirckater feet 
Ding Method Rotascric Grarlowater Elevator 	feet sa 
Ding Cm:wry: Atrth Sta' Only Tots Deottt DSO feet 
Geo1c9st esn Bentley Wel Scree% 925 to I325 feet 
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Sand and gravel, fine to very coarse grained.  
itgarsh wove to dark yellowish orange. 

Sand with interchOursed clay. fine to wales 
grained. Clay is pinkish gay. east  
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reffigps, S Monitoring Well 07—MW-7UC 
Environmental & Safety Designs, Inc. , 

Proect: Nils Wide, Locals= mongol IN ShP4)07 - Buoy N-Q. 	 . 
Project NO: n0394 St taco Elee star feet a% 
SWIM at /750 an 2-V-$ TOC Sevatat feet as!  
Competed at on 2-04-95 Depth to Graricuater. feet 	Mee..1114 
D ft MelPoitt Rotasorte Grckinctirater Elevatat 	feet sal 
WIN Caribiry. Pb,t Sty rang Total Depth C60 feet 
Geologist Bert Etanttey Sid Scree% 925 to [325 feet 

GEOLOGIC DESCRPTION 
I c WELL DIAGRAM 
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., 	.  

Sity sand. with interbedded clay, very fine sand. 
dusky yelowish brown clay to moderate brown. 
mottled with fight olive to olive gray sand. 
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51 es r Clay. laminations of sand. dusky yelowish brown 

105 52  115  06  A 
ci. to moderate crown Gay. fight olive to Ore gay 

sand. waxy. 

, 

110- 

115- 

, 
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End of boring at 105'. 
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Monitoring Well 07—MW-8UF 
Environmental & Safety Designs, Inc. 

PromCt. N4S *nun 	 locators HMOOrt M 9#4tA97 - B iig N-Qo 
Proect hix ?4 
	

Sulam Set auorc Meet eel 
Started at 09:0 al 2-11-95 

	
IOC Oefattit leet  

Cr:Meted at QV 01Z-24-95 
	

CeOth to Cfcs.ntaidater feet 	 memo-mod 
Cris meihxt %tear 	 &wallets' Elrfab:rt feet eV 
Crin9 Comity. ruff Star arc 	 Total Noe% 45 feet  
Geolocost Caw, Leah 	 rtes Screen 360 to 460 feet 

I GEOLOGIC DESCRIPTION 

Clayey sit. yellowish Drown. mottled yelowisa 
ray. 

lel DIAGRAM 

140 66 
• • 

Clayey sit. moderate brown. moist. soft. 

01 

96 

Clayey sit. olive gray. seem stiff to soft. 

0 
gr 

2 

86 86 

Sit. ight olhre gray with Drown molting. 

Sit, moderate to light brown. hard. 

so 

t20 

           

           

           

136 

          

Be 

          

         

Sandy sit, moderate yeiowish brown. 

 

           

Sand. fine. dark yellowish orange mottled with 

86 
	 grayish orange. say. 

 

  

. G 

y 
GP 
	Sax!. Dale yelowish brown. 
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Monitoring Well 07—MW-8UF 
Environmental 6 Safety Designs, Inc. 

Proect PoS heforte  Locatcrt Almon 1N S#04.107 - t3lelyq Fred 
Project No.: /443304 Strtaoe Elevaarc feet sosi 
Ststeo at 0900 an 2- 
Competed at /213 at 2-24-85 
O  Method Rolascrvc 
Cling Cotaury Pbth Sts Ckitv 

tateassed 

Geologist arid Lail 

TOC Elevator feet ad  
°met to Gum/ter feet  
Gran:Water erfatcrt Meted 
Tot/1080th 45 feet 
Wel Screen 360 to 460 feet 

I 

80 

GEOLOGIC (ESCRIPTION 

Log information taken form the bating for the 
Cockfleid well at SWMUOI site 8. 

*LI. DIAGRAM 
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Eirsus, 0 

Environmental & Safety Designs, Inc.  
Monitoring Well 07—MW-8LF 

Proem N45 Nelms Lccaticrs befrigtort TN 	51114,07 - aittv p.1-26 
Protect P 	AWN Surfer* fDerabcrt feet sal 
Staled at COX an 2-I- TOC Dents= feet Psi 	 , 
Comleted at QV on Z-24-66 Depth to &cull:floater: 	feet 
Ding methat Rotas= &aril:tweet Eleyabcrt 	feet arl 
Dlin9 CCopfriy: Abffil Ste' Day Tote Mon 76 feet 
Geologst Ckrocl Ladd wel Seen Ed() to 78.0 feet 

sa z 

ii
GEOLOGE CESCRIPTICN lel DIAGRAM 

Clayey sit. yellowish broom. mottled yellowish 
gray. 
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110 86 Clayey sit. moderate brown. moist. soft. 
 

M5 

OS 96 , 

20- 

3 OS 96 

Clayey sit. olive gay. sedum stiff to soft.  

Sit. fight oive gay with brown mottling. 

SS 136 Sit. moderate to light brown. hard  

k 
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. 
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SO 136  

Sandy sit. moderate yellowish brown.  
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a 
Sand. fine, dark yellowish orange Nowell with

35 grayish orange. saty. 
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GP 
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Sand. pale yelowiiii brown.  

40 \ — 

k 
• • • • • • • • 
x 

Page ►  of 



EX 	e Monitoring Well 07 —MW-8LF 
..., Environmental & Safety Designs, Inc. 

Prot N4S1421crim Locatcrt favtcst 1741 	9#407 - Ettav N-126 
Prowl No.; f.0094 Surface &Drab= feet sal 
Started at COX on 2-0-es TOC 1Devabcrc 	feet set 
Cololete0 at QE o12-24-95 Depth to Grokrilweter. feet 	Measured 

• Nett.= ROUISCrIC &ckniwater E1evatorc feel am 
• °Many: Myth Sta Dring Tot/104M 76 feet 

Gecenst Caw, : 11.021 Wel Screen 640 to 760 feet 
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Sand. fine. grayish orange to dark yellowish  
orange. wet. scattered gravel. 

Sand and gravel. tine to very coarse graved. 
greyish orange to dark yellowish orange. gavel. 
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Log information taken form the boring for the 
Cockfield well at SW1441.7 sate 8. 
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Environmental & Safety Designs, Inc. 
Log of Monitoring Well 07 —MW-8Ul 

Project NAS 1437plis  Location: Afingtor% TN 	5104./07 - Elulchg N-26 

Project Noz AIX194 Sulam Devotion: 	feet frrs/ 

Stoned at 0900 on 2-D- TOC Devotion 	feet msl 
Completed at CV on 2-24-95 Depth to Groundwater. feet 	 Meowed 

Dring Method Rotasonic Groundwater Elevation 	feet ins! 

Dring Corrpay. North Star Oning Total Depth 25 feet 

Geologst Davie/Lade/ Wel Screen 015 below grade to 123.5 below grade feet 
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GEOLOGIC ASCRIPTIONN 
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WELL DIAGRAM 
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Clayey silt, yellowish brown, mottled yellowish 
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Clayey silt, olive gray, medium stiff to soft. 
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Silt, light olive gray with brown mottling. 
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Sand, fine, dark yellowish orange mottled with 
grayish orange, silty. 
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Sand, pale yellowish brown. 
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armEgos, 8  

Environmental & Safety Designs, Inc. 
Log of Monitoring Well 07-MW-8U 

Project: N4S Memphis Location l4k7gtort TN 	Sk141A117 - Bulling N-26 
Project Kt% NC094 Sulace Elevation 	feet msl 
Staled at 0900 cn 2-11-95 TOC Elevation 	feet ms/ 
Carpeted at 210 crs 2-24-95 Depth to Granctwater. 	feet 	 Measirect 
Oring Method: Rotascric Grazawater Elevation 	feet ms/ 
Ding Corrpay: North Star Oring Tots Depth: 25 feet 
Geologist David Lail Wel Screen 05 below gasp to Lais below gads feet 
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GEOLOGIC DESCRIPTION 
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WELL DIAGRAM 
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Sand, fine, grayish orange to dark yellowish 
orange, wet, scattered gravel 
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Sand and gravel, fine to very coarse grained, 
grayish orange to dark yellowish orange, gravel. 
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Sand, silty, very fine grained, dark yellowish 
orange mottled with light gray, wet.  
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Log of Monitoring Well 07—MW-8Uk rArr_zuw° 
Environmental & Safety Designs, Inc. 

Project: N4S menphis Location Mingtcrt 7N 9,14)07 - BuicIng N-P6 

arface Elevation feet fled Project No.: A0094 
Staled at 0900 on 2-It-95 TOCElevaticn: feet ms1 
Carpeted at 	an 2-24-95 Depth to Groundwater: feet 	 Measured: 

__SrMethod Rotasonic Groundwater Elevation feet nest 
Dring Company. North Sta' Dring Total Depth V5 feet 
Gedcsist: grid Ladd Wel Screen 113.5 below grade to 1235 below grade feet 

WELL DIAGRAM GEOLOGIC DESCRIPTION 

Sand. silty, very fine grained, dark yellowish 
orange to very pale orange. 

Sand, silty, very fine grained, dark yellowish 
orange mottled with fight gray. interbedded with 
gray clay, wet from 94'-95'. 

Sand with interbedded clay, very fine, dusky 
brown to moderate brown, mottled with light olive 
gray, rare marcasite nodules. 
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Zvi-SW O 
Environmental & Safety Designs, Inc. 

Monitoring Well 07 —MW-9S 

Proect N45,4erargss loCatax frehgtal TN 	9,04.fil - 911-q14-26 
Proect No: NX94 &Owe aerobic feet ini 
Started at 693 on 2-1-05 TOC 'reuse:ft feet NW 
Calmed at an?-25-05 Depth to ficsichiater feet 	Messurel 

1 	Orinig Method Roftecric Gratchster Devoe= feet Ra 
a 	• °many Main Stir a 	• Total Dedet as feet 
Geokogst Ben Eftrit'Y lid Sarin V to X feet 

x n 1 i! « E g 
GEOLOGIC DESCRIPTION 

II 
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g 
MEL DIAGIAM 
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Clayey sit. moderate brown with yellow gray 
streaks. mist. soft. 
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Sity clay. reddish brown. stiff and plastic. 

Clayey sit. lght broom with clay inclusions. 
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Log intonation taken from the boring for the 
Cockeekl wel at 51.41107 site 9. 
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Environmental & Safety Designs, Inc. 

Monitoring Well 07-MW-9UF 
... 

Prom= MSS him' s' LCCII1Xlt WI" Mt S*407- Illukkv N-219 	-, 
Protect No: M3034 &ewe Beralica feed 
Stated at 650 co 2-I-R5 TOC Prieto% feet lei 	 , 
Crwoleted at an 2-25-95 Depth to Cr.  praitaUr. feet 	Mewed 	, 
Ding Meted RefascriC lacknOwater Orratat fees NEI 

Clio Car0try: Ike rth Sea' Chiv Tote Mit 42 ket 
Get 13en &maw Mel Screen 32 to 42 feet 
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GEOLOGIC DESCRIPTION 
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Mal DIAGRAM 
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Clayey sit. moderate brown with yelow gay 
streets. moist. soft. 
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Monitoring Well 07—MW-9UF 
Environmental 6 Safety Designs, Inc. 

gi 

) 

Protect N4$ *Rpm 	 LocaucrtIngtcrt TN $1#4.107 - Dicto N-Q6 
Sur/ace Cents= feet BSI Proem P m3094 

Stirtecl at 6as0 an2- TCC Devatat Met  
 	Oaoth to Crotrotater. feet 	MetelfeCt 

OrIng Meltixt Roloscrte 	 &finchistet Elembyt feet Iasi  
Ding Caroirly: AteVt Sts D* 	 Total Depift 42 feet 

Cot:rated at an 2-25-95 

Geobvst Bert Etantty 	 wel Scream 32 to 42 feet 

GEOLOGIC DESCRIPTICN 

Log infamaton taken from tte Donna tot the 
Coddled well at Matta? site 9. 
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Evr_sur ° 
Environmental & Safety Designs, Inc. 

Project: MS Menciss 

Monitoring Well 07-MW-9LF 

Locate Nivrcn 1741 SW07 - firtlym-128 

Staled at E al Z-9-85 TOC Elevator% feet NM 
Curveted at al -25-515" 

Gralratlagaer Elevatmrc feet oaf Ding Method Rotoscne  
Din9 avow Myth Ste Ding 
Geologist Eten El-anoey 

Total Oepth 77 feet 
Mel Screen 87 to 17 feet 

Death to GrosiNater. feet ftellared 

181 DIAGRAM GEOLOGIC DESCRIFTICI4 I 

Project No: MXXIA4  	Sulam aeration feet ar 
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Clayey sit. moderate brown with yellow gay 
streaks. moist, soft. 
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Silty clay. retkish brown. stiff and plastic. 

Clayey sit. Ight brown with clay inclusions. 
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Sity clay. moderate brown to reddish brown. 
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Said, fine, yellow orange to Ilght Drown. 
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Sand. medium. yellowish gray. sicaocooes. 
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De...filir ® Monitoring Well 07—MW-9LF 

Environmental & Safety Designs, Inc. 
Proiect WS Admen Lccatat NINtori Thl _S 	M7 - BAN N-120 

Prof:act No.: N3084 Sztaco Beat= feet id 
Started at 1550 on 24-85 TCC atilt= feet aol 
Calcified at an 2-25-05 Cielsth to Gran/water: 	feet 	lifesizect 

Ding Methol Rotas= Grafewater Elevation 	feel fiei 
Oren9 Cars:Jay Mirth Si, Offiv Tots' 010 et 77 feet  
Geotogst: Ben &way hid Screen 67 to 77 feet 
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Sand. Coarse to gravely. grayish orange to 
yellowish orange. 
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Log Intonation taken from the Wing for the 
Cockfield well at Slell47 site O. 

Pepe 



rPrefilfr ® Monitoring Well 07—MW-9MC 
_ Environmental & Safety Designs, Inc. 

proem. NAS 143vms Locate= Pavtcrt TN 	Si#4.417 - ailv *ITO 	 . 
Proect No: 'cox Serve °rots= feet se/ 
Started at 1550 co?-I-95 ICC Devobrt feet sal 
Covetea apt on 2-25-95 Deoth to (Frozchate7 feet 
Orirs2 Welts= Rassave Grastsieter aerobic feet sal 
Cling army. Na el Seer Onev Tow Cleotiv 15 feet 	 •4 
Gecaoast BM airway ad Saeert 02 to IV feet 
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Clayey sat. moderate brown with yelow way 
streaks. mist. soft. 

Slty clay, reddsh brown, !tiff and Plastic. 

Clayey sat. Ight brown with clay inclusices. 

Silty clay, moderate brown to reddish brown. 
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Sand, fine. yellow orange to light brown. 

Sand. mks. yellowish gray. micaceous. 
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Environmental 
Efe:SJIM c) 

& Safety Designs, Inc. 

Monitoring Well 07 —MW-9MC 

Protect: l444S tenon Lccaticrc ti-Chrt 774 	St#(107 - fikftv WO  
Prooect tfio.: l4C004 artece eevatar feet eat 
Started at 15.50cn-9-95 TOC esevabcrc feet lel 
Coveted at of ?-25-95 Depth to Grcanlwater feet 	Meamrea 

Ding Meth= notascrt aosidwater ElertiWIT 	feet art 
Craw CoMDIY: WTI) SW airg Total Devitt 115feet 
Geologst Ben sway Mel Screet C2 to 12 feet 
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Monitoring Well 07—MW-9MC 
Environmental & Safety Designs, Inc. 

Project AI AS mamma 
	

LocaLsorc 	iN .51644.1,7 - EtikIng N-26 
Proiect NM Peloa4 Surface &Nation feef a% 
Staled at 650 an 2-11-115 7CC (Denny= feet am 
Ccnvietea at on 2-25-95 Odoth to &an:Neter. feet 
CrIng Met o4 Rotoscric GraUncadater Elevabxt feet ad 
Ding COVerly: Atrth Ste Ding Told Deo t c 5  feet 
Geceogst 13en &slay Mel Screen Cr/ tor? feet 
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Measurement of Hydraulic Conductivity 

Client: EnSafe/Allen & Hoshall 

Date of Report: 03/17/95 	 Project No.: E-2-837 

'Project Name: NAS Memphis, Tennessee 

Sample I.D.: 007S000177 

Soil Description: Yellow & light Gray Silt with fine sand 

Pre-Test Post Test 
Wet Density (Lbs/ft3) 118.6 120.8 
Dry Density (Lbs/ft3) 101.0 101.9 
Moisture (% Dry Wt) 17.4 18.6 
Porosity (n) .397 .383 
Degree of Saturation (%) .97 1.0 

Permeability 

Temperature Correction, Rt  = 1.048 

K1  = 6.7 X 104  cm/sec 
K2 = 6.4 X 10-5  cm/sec 
K3 = 6.8 X 10-5  cm/sec 
K4 = 6.2 X 10-5  cm/sec 

Coefficient of Permeability, K.20  = 6.8 X 10 cm/sec 

Tested in accordance with Method 9100 of Test Methods for 
evaluation Solid Waste, Third Addition (SW-846) and in general 
accordance with ASTM D-5084-90. 

Lab No. P-95-0019 	Reviewed By: 

SK, 	 NAE'.•`-..", TN 38133 
	

901-385-1199 	FAX 901-386-66 1 4 
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TES 	G SERVICES, inc. 

Measurement of Hydraulic Conductivity 

Client: EnSafe/Allen & Hoshall 

	

Date of Report: 03/17/95 	 Project No.: E-2-837 

Project Name: NAS Memphis, Tennessee 

Sample I.D.: 07S0001112 

Soil Description: Dark Brown Clay with Silt & fine 
sand lenses running horizontal 

Pre-Test Post Test 
Wet Density (Lbs/ft3) 105.6 108.0 
Dry Density (Lbs/ft3) 80.2 78.6 
Moisture (% Dry Wt) 31.7 37.4 
Porosity (n) .506 .516 
Degree of Saturation (%) .96 1.0 

Permeability 

Temperature Correction, Rt  = 1.043 

Ki  = 3.7 X 104  cm/sec 
K2 = 4.2 X 104  cm/sec 
K3 = 3.9 X 10'8  cm/sec 
K4  = 3.9 X 104  cm/sec 

Coefficient of Permeability, K20  = 4.1 X 104  cm/sec 

Tested in accordance with Method 9100 of Test Methods for 
evaluation Solid Waste, Third Addition (SW-846) and in general 
accordance with ASTM D-5084-90. 

Lab No. P-95-0018 	Reviewed By: 
ql)(141111:11.611MoCray 

6/--/-7...------ 

"„ TN 38133 	901-385-1199 	FA.,x 901 -386-66 14 



measurement of Hydraulic Conductivity 

Client: EnSafe/Allen & Hoshall 

Date of Report: 03/13/95 	 Project No.: E-2-837 

Project Name: NAS Memphis, Tennessee 

Sample I.D.: 007S0003117 

Soil Description: Dark Brown Clay with Silt & fine 
sand lenses running horizontal 

Pre-Test Post Test 
Wet Density (Lbs/ft3 ) 98.0 103.2 
Dry Density (Lbs/ft3 ) 75.3 73.8 
Moisture (% Dry Wt) 30.1 39.9 
Porosity (n) .544 .554 
Degree of Saturation (%) .67 .95 

Permeability 

Temperature Correction, Rt  = 1.086 

K, = 1.4 X 104  cm/sec 
K2  = 1.4 X 104  cm/sec 

= 1.7 X 104  cm/sec 
= 1.3 X 104  cm/sec 

COefficient of Permeability, Km  = 1.6 X 10.8  cm/sec 

Tested in accordance with Method 9100 of Test Methods for 
evaluation Solid Waste, Third Addition (SW-846) and in general 
accordance with ASTM D-5084-90. 

Lab No. P-95-0014 	Reviewed By: 

 

David D. McCray 

TN 38133 	901-385-1199 	901-386-661.4 
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Measurement of Hydraulic Conductivitv 

Client: EnSafe/Allen & Hoshall 

Date of Report: 03/17/95 	 Project No.: E-2-837 

Project Name: NAS Memphis, Tennessee 

Sample I.D.: 07S0008127 

Soil Description: Dark Brown Clay with Silt & fine sand lenses 

Wet Density (Lbs/ft3) 
Dry Density (Lbs/ft3) 

Pre-Test post Test 
104.9 
81.1 

109.7 
82.0 

Moisture (% Dry Wt) 29.3 33.7 
Porosity (n) .497 .504 
Degree of Saturation (%) .91 1.0 

Permeability 

Temperature Correction, Rt  = 1.053 

K1  = 8.7 X 10'7  cm/sec 
K2  = 7.6 X 10'7  cm/sec 
K3  = 8.4 X 10'7  cm/sec 
K4  = 8.5 X 10-7  cm/sec 

Coefficient of Permeability, 1(20  = 8.7 X 104  cm/sec 

Tested in accordance with Method 9100 of Test Methods for 
evaluation Solid Waste, Third Addition (SW-846) and in general 
accordance with ASTM D-5084-90. 

Lab No. P-95-0017 	Reviewed By: 

7 	, 	 TN 38133 	901-385-1199 
	

F AX 901-386-661 4 



Lab No. P-95-0016 	Reviewed By: 
McCra 711(f David D. 

TES 
	

G SERVICES. INC- 

Measurement of Hydraulic Conductivity 

Client: EnSafe/Allen 5 Hoshall 

	

Date of Report: 03/13/95 	 Project No.: E-2-837 

Project Name: NAS Memphis, Tennessee 

Sample I.D.: 007S000922 

Soil Description: Brown Silty Clay 

Pre-Test Post Test 
Wet Density (Lbs/ft3 ) 119.9 121.1 
Dry Density (Lbs/ft3) 94.0 95.4 
Moisture (% Dry Wt) 27.5 26.9 
Porosity (n) .430 .420 
Degree of Saturation (%) .963 .980 

Permeability 

Temperature Correction, Rt  = 1.056 

K = 6.9 X 104  cm/sec 
K2  = 1.0 X 104  cm/sec 

9.7 X 10'7  cm/sec 
K

= 
= 9.2 X 10'7  cm/sec 

Coefficient of Permeability, Km  = 9.5 X 104  cm/sec 

Tested in accordance with Method 9100 of Test Methods for 
evaluation Solid Waste, Third Addition (SW-846) and in general 
accordance with ASTM D-5084-90. 

AE=, TN 38133 	901-385-1199 	cA,r 901-386-6674 



David 	McC ay 

TES 	' G SERVICES, Inc. 

$easurement of Hydraulic Conductivity 

Client: EnSafe/Allen & Hoshall 

Date of Report: 03/13/95 	 Project No.: E-2-837 

Project Name: NAS Memphis, Tennessee 

Sample I.D.: 008MW025 

Soil Description: Dark Brown Silty Clay 

Pre-Test 	Post Test 
Wet Density (Lbs/ft3) 126.0 128.4 
Dry Density (Lbs/ft3) 100.1 101.8 
Moisture (% Dry Wt) 25.9 26.1 
Porosity (n) .396 .384 
Degree of Saturation (%) 1.0 1.0 

Permeability 

Temperature Correction, Rt  = 1.086 

Ki  = 5.9 X 104  cm/sec 
K2  = 1.6 X 104 cm/sec 
K3 = 1.6 X 104  cm/sec 
K4  = 2.0 X 10 cm/sec 

Coefficient of Permeability, Km  = 3.0 X 104  cm/sec 

Tested in accordance with Method 9100 of Test Methods for 
evaluation Solid Waste, Third Addition (SW-846) and in general 
accordance with ASTM D-5084-90. 

Lab No. P-95-0015 	Reviewed By: 

TN 38133 
	

901-385-1199 	FA" 901-386-661 4 



David D. McCray 

TES 	G SERVICESonc. 

Measurement of Hydraulic Conductivity 

Client: EnSafe/Allen & Hoshall 

Date of Report: 02/27/95 	 Project No.: E-2-837 

Project Name: NAS Memphis, Tennessee 

Sample I.D.: 0600S0003022 

Soil Description: Gray Silty Clay 

Pre-Test post Test 
Wet Density (Lbs/ft3) 127.1 124.6 
Dry Density (Lbs/ft3) 104.9 109.6 
Moisture (% Dry Wt) 21.2 23.8 
Porosity (n) .366 .361 
Degree of Saturation (%) .97 .99 

Permeability 

Temperature Correction, Rt  = 1.043 

K1  = 2.2 X 104  cm/sec 
K2  = 1.0 X 104  cm/sec 
K3  = 1.7 X 104  cm/sec 
K4  = 1.6 X 104  cm/sec 

Coefficient of Permeability, Kro  = 1.7 X 104  cm/sec 

Tested in accordance with Method 9100 of Test Methods for 
evaluation Solid Waste, Third Addition (SW-846) and in general 
accordance with ASTM D-5084-90. 

Lab No. P-95-0011 	Reviewed By: 

TN 38133 	901-385- 1 i 99 	FA 901-386-661 



Reviewed by: 
David D. M 

Report of Laboratory Analysis 

EnSafe/Allen & Hoshall 
	 Project No.: E-2-837 

5720 Summer Trees Drive, Suite 8 
	

Date: 13 March '95 
Memphis, Tennessee 38134 
	 Sheet 1 of 1 

Project: NAVY CLEAN Memphis, Tennessee 

Sample 
Identification 	00750003117 	008MW025 	007S000922 

Percent 
Moisture 
(as received) 

Bulk Density Wet 
(as received) 
LBS/ft3  

Bulk Density Dry 
(as received) 
LBS/ft3  

Specific 
Gravity 

	

30.1% 	25.9% 	 27.5% 

	

98.0 	126.0 	 119.9 

	

75.3 	100.1 	 94.0 

	

2.65 	 2.64 	 2.64 

7 	F' 	 •:". TN 38133 	901-385-1199 	FAx 901-386-6614 



Davi• '. McCray 
Reviewed -by: 

TES 	G SERVICES, inc. 

Report of Laboratory Analysis 

EnSafe/Allen & Hoshall 
5720 Summer Trees Drive, Suite 8 
Memphis, Tennessee 38134 

Project No.: E-2-837 
Date: 17 March '95 

Sheet 1 of 1 

Project: NAVY CLEAN Memphis, Tennessee 

Sample 
Identification 	07S0008127 	07S0001112 

	
007S000177 

Percent 
Moisture 
(as received) 29.3% 31.7% 17.4% 

Bulk Density Wet 
(as received) 
LBS/ft3  104.9 105.6 118.6 

Bulk Density Dry 
(as received) 
LBS/ft3 	 81.1 	 80.2 

Specific 
	 ti 

Gravity 	 2.65 	 2.65 

101.0 

2.63 

6 7 5 
	

TN 38133 	901-385-1199 
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60MWO6LS 

60MWOlLS 

60MWO2LS 

OMWO4LF 
ESTIMATED AREAL EXTENT 	 
OF LANDFILL APPROXIMATED 
THROUGH GEOPHYSICAL SURVEY 

LEGEND  

060MWO2LS - SHALLOW LOESS WELL 

e60MWO1LF - DEEPER LOWER FLUVIAL 
DEPOSITS WELL 

F\ 	
4060MWO3L2 

60MWO3LF 

100 	0 	100 

SCALE 	 FEET 

FIGURE 4-2 
MONITORING WELL LOCATIONS 

NORTHSIDE LANDFILL 
SWMU 60 

RCRA FACILITY 
INVESTIGATION 
NAS MEMPHIS 
MILLINGTON, TN 

DWG DATE: 09/13/95 IDWG NAME: 94PML6OR 

60MWO4LS 



EnSafe/Allen & Hoshall Monitoring Well 60MWO1LS 

Project: NAS Marrs Location: Afilington, TN 	SkiMU 60 - North Land& 
Project No; N0094 arface Elevation: 26925 feet msl 
Started at on 1-31-95 TOC Elevation: 27187 feet msl 
Completed at on 1-31-95 Depth to Groundwater: 3.30 feet 	Measured 3/31/95 
Drifng Method Rotascric Groundwater Elevation: 26&57 feet ins! 
Wing Company: North Star Onling Total Depth: 200 feet 
Geologist: Ryan Lister Wel Screen: 10 to 20 feet 
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GEOLOGIC DESCRIPTION 

--- 

WELL DIAGRAM 

5 

Silt, pate olive with heavy black staining at 0.-1' 
and 5'-7'. 
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2 60 313 ML Silt, dark yellowish orange to moderate yellowish 
brown, has light olive gray silt inclusions and iron 
streaking. 
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3 100 3.4 Silt, olive gray to medium dark gray with 
moderate yellowish brown silt inclusions from 
15'-20'. 	Black staining present at 15'-17'. 	No 
staining present from 20*-25'. 
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Geologic description and collected analytical 
samples are taken from paired well MW-01-LF. 
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EnSafe/Allen & Hoshall 
Monitoring Well 60MWO1LF 

Boring 6050001 

Project: NAS Memphis Location Nilington TN 	ShoU#60 North Laxffil 
Project No A0094 Surface Elevation: 26919 feet ms/ 
Stated at 0700 on 1-31-95 TOC Elevation: 27144 feet ms/ 
Completed at 0845 cn 2-02-95 Depth to Groundwater: 2Q49 feet 	Measured 03/31/95 
ailing Method: Rotasoric Groundwater Elevation: 250.95 feet ms/ 
Orling Company: North Star Drng Total Depth: 750 feet 
Geologist: David Ladd Wel Screen: 65 to 75 feet 
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GEOLOGIC DESCRIPTION 
— 

>: 

LT" 

WELL 

T 
DIAGRAM 

5 

Silt, pale olive with heavy black staining at 0*-1' 
and 5'-7'. 

A  1 80 468 

/7
 	

z
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10 2 60 313 Silt, dark yellowish orange to moderate yellowish 
brown, has light olive gray silt inclusions and iron 
streaking. 
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XA 
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3 100 3.4 

30.8 ML 

Silt, olive gray to medium dark gray with 
moderate yellowish brown silt inclusions from 
15'-20'. 	Black staining present at 15'-17'. 	No 
staining present from 20'-25'. 

Silt, light olive gray to greenish gray,  iron 

30- 
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35 

A  
staining present 	(25'-30.5'). 

Silt, moderate yellowish brown and dry 
(30.5*-40'). 	Some light gray silt from 38'-40', 

but mostly moderate yellowish brown. 

4 85 BG 

40 5 100 BG 
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EnSafe/Allen E Hoshall 
Monitoring Well 60MWO1LF 

Boring 6050001 

Project: NAS MeiLptis Location: Mington 7N 	51#1.1#60 North Lane, 

Project No.: N0094 Strface Elevation: 26919 feet msl 

Started at 0700 an 1-31-95 TOC Elevation: 27L44 feet ms/ 
Completed at 0845 on 2-02-95 Depth to Groindwater: 2049 feet 	Measured: 03/3V95 

Drying Method: Rotascric Groundwater Elevation: 25095 feet msl 

Driling Company: North Star Eking Total Depth: 750 feet 

Geologist David Ladd Wel Screen: 65 to 75 feet 
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Gravel and sand, poorly sorted and silty, 

yellowish gray to dark yellowish orange. 	Gravel 

is chert and quartz with chert gavels up to 2.5". 

Sand, fine to coarse grained, yellowish gray to 

dark yellowish orange, contains some scattered 

gravel. 
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Sand andgravel,poorlysorted and silty, 
yellowish gray to dark yellowish orange. 	Gravel 

is chert and quartz. 
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Gravel and sand, dark yellowish orange to 

moderate brown, chert and quartz gravel up to 

2.5". 

Sand and gravel, dark yellowish orange to 

yellowish orange. 	Gravel content increasing from 
72'-74.5'. 
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75 .7 - 8 110 BGCL \ Clay, moderate gray to brownish gray, waxy, 2 
contains some fine sand. 
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End of Boring. 	Boring terminated at 75. 

BG = Background 
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EnSafe/Allen & Hosha// Monitoring Well 6OMWO2LS 

Project: N4S Memptis Location: Mingtort 7N 	Shfithli60 - North Lando 
Project No.: A0094 arface Elevation: 26685 feet msl 
Started at 0830 on 2-01-95 TOC Elevation: 270.84 feet msl 
Completed at 1015 on 2-01-95 Depth to Gromdwater: aaso feet 	Measured: 3/31/95 
Dring Method Rotasalc Groundwater Elevation: 26698 feet ms/ 
Dring Company: North Star Dry ing Total Depth: 2Q0 feet 
Geologist: Ryan Lister Wel Screen: /0 to 20 feet 
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GEOLOGIC DESCRIPTION 
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WELL DIAGRAM 
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Silt, moserate yellowish bown with organics. 
Roots

B 

occuring at .5' and
r 
 4'. 	1" gravel section 

at 1' stained black. ›L! 
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2 90 BG ML Silt, moderate yellowish brown , with a greenish 
gray to light olive gray silt swirled throughout. 
Staining also at 9.5'. c 
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3 100 BG Silt, olive gray with iron nodules to one quarter 
of an inch. 
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4 85 BG 
End of boring. 	Total depth of boring at 20'. 
Analytical and geologic description taken from 
Paired well M W -02-LF. BG = Background 
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EnSafe/Allen & Hoshall Monitoring Well 60MWO2LF 
Boring 60S0002 

Project NAS Memphis Location: M&-,gton TN 	Stif41#60 - North Landfil 
Project No N0094 Surface Elevation: 26643 feet ms1 
Started at 1120 on 2-01-95 TOC Elevation: 27290 feet insl 
Completed at on 2-02-95 Depth to Groundwater. 2Q02 feet 	Measured 3/31/95 
Drifrog Method Rotasonic Groundwater Elevation: 250.90 feet Insl 
Drling Company: North Star Oning Total Depth: 950 feet 
Geologist: Jack C Well Screen: 83 to 93 feet 
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GEOLOGIC DESCRIPTION 
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Silt, moderate yellowish brown with organics. 
Roots occuring at .5' and 4'. 	1" gravel section 
at 1' stained black. 
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2 90 BG Silt, moderate yellowish brown , with a greenish 
gray to light olive gray silt swirled throughout. 
Fe 
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staining at 9.5'. 
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Silt, olive gray with iron nodules to one quarter 
of an inch. 
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4 65 8G Silt, olive gray to medium light gray, iron nodules 
present 25'-30'. 

Silt, dark yellowish orange with a light olive gray 
to light gray silt swirled througout. 

Silt, light gray, but making a transition to olive 
gray at 39.5'-40'. 
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EnSafe/Allen & Hoshall Monitoring Well 60MWO2LF
Boring 60S0002 

Project: NAS Memphis Location: Ailington TN 	SPANIA1450 - North Landfil 
Project No.: N0094 Surface Elevation: 268.43 feet msl 
Started at 1120 on 2-01-95 TOC Elevation: 270.90 feet msl 
Carpleted at on 2-02-95 Depth to Groundwater: 2000 feet 	Measured: 3/31/95 
Oiling Method: Rotasoric Groundwater Elevation: 250.99 feet msl 
Driling Company: North Star aging Total Depth: 950 feet 
Geologist: Jack C Wel Screen: 83 to 93 feet 
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GEOLOGIC DESCRIPTION 
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Gravel, sandy but relatively clean, yellowish 

brown. 	Chert and quartz gravels up to 2.5" in 

diameter. 

Sand and gravel, yellowish gray to yellowish 

brown, stained yellowish orange near 49'. 	Sand 

is fine to very coarse grained, silty. 

Sand with some gravel, yellowish gray, fine to 

very coarse grained, relatively clean. 

Sand and gravel, yellowish gray to yellowish 

brown, locally stained yellowish orange. 	Gravel 

is chert and quartz, sand is fine to very coarse 
grained. 

Sand with some gravel, dark yellowish orange, 
fine to coarse grained. 

Gravel and sand, dark yellowish orange to 
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Sand 

yellowish brown, gravel up to 2.5" in diameter. 

with some gravel, dark yellowish orange, 

fine to coarse grained. 
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EnSafe/Allen E Hoshall Monitoring Well 60MWO2LF
Boring 6050002 

Project: N4S Memphis Location: Afington TN. 	SM4J#60 - North Landfil 
Project No.: /V0094 Surface Elevation: 26543 feet ms1 
Started at 1120 cal 2-01-95 TOC Elevation: 270.90 feet msl 
Completed at on 2-02-95 Depth to Gromdwater: 2o.00 feet 	Measured: 3/31/95 
oralg Method: Rotasoric Groundwater Elevation: 250.90 feet ms1 
DIN Company: North Star Driing Total Depth: 950 feet 
Geologist Jack C Well Screen: 83 to 93 feet 
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GEOLOGIC DESCRIPTION 
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WELL DIAGRAM 
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Sand coarse with gravel, grayish brown to dark 
yellowish orange. -..  
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Silt, clayey, grayish brown, laminated, stiff, finely 
micaceous, dry. 
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10 
End of boring. 	Boring terminated at 95', but 
bottom of well will be set at 93'. 

BG = Background 
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EnSafe/Allen & Hoshall Monitoring Well 6OMWO3LS 

Project NAS Memphis Location: liington, 7-1\1 	SktMliiIi60 - North Landfif 
Project No.: 1'0094 Surface Elevation: 26260 feet msl 
Started at on 2-01-95 TOC Elevation: 27140 feet msl 
Caripleted at on 2-01-95 Depth to Groundwater: 7.03 feet 	Measured: 3/31/95 
Ding Method: Rotascric Groundwater Elevation: 264.37 feet msl 
ailing Company: North Star Drilling Total Depth: 20.0 feet 
Geologist: Ryan Lister Wel Screen: /0 to 20 feet 
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GEOLOGIC DESCRIPTION 
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Silt, moderate yellowish brown with organics, 
very dry. 
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Silt, greenish gray to light gray. 
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End of Boring. 	Boring terminated at 40'. 
Geologic description and analytical samples 
taken from MW-03-LF. 
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EnSafe/Allen E Hoshall 
Monitoring Well 60MWO3LF 

Boring 60S0003 

Project: NAS Menplis Location: Iltngton TN 	ShMU#60 - Nath Laxifil 

Project No.: NO094 Surface Elevation 26890 feet ms/ 

Started at 1330 m 2-01-95 TOC Elevation: 27152 feet ms/ 
Completed at 1630 017 2-07-95 Depth to Groundwater. 20.02 feet 	Measured: 3/31/95 

Citing Method Rotasonic Groundwater Elevation: 25150 feet ins1 

Drifing Company: North Star ailing Total Depth: 950 feet 

Geologist: Jack Camichael Well Screen: 77 to 87 feet 
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GEOLOGIC DESCRIPTION 

A-
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WELL 

T 
DIAGRAM 

' 
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... 

1 100 BG 

Silt, moderate yellowish brown with organics, 
very dry. 

A
 

10 2 80 BG 

15 

Silt, greenish gray to light gray. 
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100 BG 

BG ML 
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80 BG 

BG 

BG 

Silt, clayey, greenish gray. 

Silt, calyey, greenish gray, iron staining and light 
gray silt swirling. 

Silt, dark yellowish orange with a light olive gray 
to light gray silt swirled througout. 

Silt, light olive gray. 
40 8 93 BG 
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EnSa fe/Allen & Hoshall Monitoring Well 60MWO3LF 
Boring 6050003 

Project: NAS Mempris Location hilington TN 	SkoMU#60 - North La,clfil 
Project No.: N0094 Surface Elevation: 26890 feet ms/ 
Started at 1330 on 2-01-95 TOC Elevation: 27152 feet ms/ 
Completed at 1630 on 2-07-95 Depth to Groundwater: 2Q02 feet 	Measured: 3/31/95 
Dring Method Rotasoric Groundwater Elevation 25150 feet msl 
Drifing Company. North Star Daling Total Depth: 950 feet 
Geologist: Jack Carnichael Wel Screen: 77 to 87 feet 
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WELL DIAGRAM 
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ci Alternating sand with gravel, silty, trace clay, 
some intervals of real clean gravel up to one 
half of an inch, dark yellwoish orange to grayish 
orange, wet. 
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Silt, clayey, pale yellowish brown, moist, from 
49'-55' there are alternating layers of sandy 

 

gravel which are pinkish gray to dark yellowish 
orange. 	There is a super saturated interval from 
49'-50.5'. 
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oSand, fine to coarse with gravel, very pale to 
dark yellowish orange, wet. 
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Sand, fine to coarse, trace silt, gravelly, gravel  
increasing in size and number between 70'-75'. 
Color is dark yellowish orange, wet. 
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Same as above except a much cleaner sand, 
less gravel. 
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EnSafe/Allen E Hoshall Monitoring  Well 60MWO3LF
Boring 6050003 

Project: NAS Memphis Location: 14ington TA/ 	Slif4U/160 - North Lanc/fil 
Project No.: N0094 Surface Elevation: 26a90 feet msl 
Started at 1330 on 2-01-95 TOC Elevation: 27152 feet msl 
Completed at 1630 on 2-07-95 Depth to Groundwater. 20.02 feet 	Measured 3/31/95 
ailing Method Rotasoric Groundwater Elevation: 25150 feet msl 
Driling Company: North Star Driling Total Depth: 950 feet 
Geologist: Jack Carrathael Wel Screen: 77 to 87 feet 
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GEOLOGIC DESCRIPTION 
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clayey, grayish brown, stiff, mottled with 
laminations towards the end of the run. 
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11 110 BG 
End of Boring. 	Boring terminated at 95% 
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EnSa fe/Allen G Hoshall Monitoring Well 60MWO4LF 
Boring 60S0004 

Project NAS Menphis Location: Menphis, 7N 
Project No: N:1094 Surface Elevation: 26967 feet nzs/ 
Stated at 0915 o01-31-95 TOC Elevation: 27220 feet msl 
Completed at 1215 cri 2-08-95 Depth to Groundwater: 20.70 feet 	Measured: 3/31/95 
bring Method: Rotascric Groundwater Elevation: 25161 feet msl 
prong Company: North Star Bring Total Depth 960 feet 
Geologist: Jack Canichael ' Wel Screen: 86 to 96 feet 
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GEOLOGIC DESCRIPTION 
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WELL DIAGRAM _ r 
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Silt, moderate yellowish brown with organics, 
very dry. 

1 80 BG Silt, moderate yellowish brown with fewer 
organics. 	Wet from 5'-9', but becomes wet at 
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A
9'-10', moist. 
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15 Silt, medium light gray, moist down to 20.5 then 
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becoming dry. 	Some iron staining at 27'. 
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Silt, moderate yellowish brown dry to slightly 
moist. 
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EnSafe/Allen E Hoshall Monitoring Well 60MWO4LF 
Boring 60S0004 

Project NAS Merphis Location: Memphis, 7N 
Project No: N0094 Surface Elevation: 26967 feet ms/ 
Started at 091.5 on 1-31-95 TOC Elevation: 27220 feet ms1 
Completed at 1215 on 2-08-95 Depth to Groundwater-. 20.70 feet 	Measured 3/31/95 
Ding Method Rotasonic Groundwater Elevation: 25161 feet ins! 
Ding Company: North Star Bring Total Depth: 960 feet 
Geologist: Jack Cargichael Wel Screen: 86 to 96 feet 
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EnSafe/Allen E Hoshall 
Monitoring Well 60MWO4LF 

Boring 60S0004 

Project: NAS Memphis Location: Memphis, TN 
Project No:. N0094 Surface Elevation: 269.67 feet ms1 
Started at 0915 on 1-31-95 TOC Elevation: 27220 feet msl 
Completed at 1215 a' 2-08-95 Depth to Groundwater: 2070 feet 	Measured: 3/31/95 
Ding Method: Rotascric Groundwater Elevation: 25L61 feet ms1 
Dring Company: North Star Baling Total Depth: 960 feet 
Geologist: Jack Carmichael Wel Screen: 86 to 96 feet 
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BG = Background (1.1 ppm) 
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EnSa fe/Allen E Hoshall Monitoring Well 60MWO5LS 
Boring 6050005 

Project NAS Memptis Location: hfington TN 	SMILA1160 - North Landfl 
Project No.: N0094 Surface Elevation: 26975 feet ms! 
Stated at 0830 on 2-13-95 TOC Elevation: 27188 feet msl 
Corrpleted at 0900 al 2-13-95 Depth to Groundwater. 4.09 feet 	Measured: 3/31/95 
DrIng Method: Rotasoric Groundwater Elevation: 267.89 feet msl 
DrEng Company. North Star aging Total Depth: 200 feet 
Geologist: Jack C Wel Screen: 10 to 20 feet 
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EnSafe/Allen & Hoshall 
Monitoring Well 60MWO6LS 

Boring 6050006 

Project: NAS Menphis Location: Alington, TN 	Sk/MI4060 - North Landfi 
Project No: 1s10094 Surface Elevation: 26958 feet msl 
Started at 1020 on 2-13-95 TOC Elevation: 27L98 feet ins' 
Completed at 1950 on 2-13-95 Depth to Grouldwater. 337 feet 	Measured: 3/31/95 
Driling Method: Rotasonic Groundwater Elevation: 26858 feet msl 
Driling Company: North Star Driling Total Depth: 20.0 feet 
Geologist: Jack Camichael Wel Screen: 10 to 20 feet 

D
E PT

H
 

IN
 F

EE
T 

L I
TH

O
LC

G
IC

 
SA

M
PL

E  

A
N

A
LY

TI
C A

L  
SA

M
PL

E 

SA
M

PL
E

 N
O

.  

8 
I: . 1 

0 
ii_-' 

8 
' 

-L)  T 
g 
M SO

IL
  C

L A
SS

 

- 
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No sample description; poor recovery. 
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Silt, clay, moderate yellowish brown to grayish 
orange, mottled brown, soft, moist. 
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Silt, clay, moderate yellowish brown, laminated 
with dark inclusions, becoming stained dark 
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...- 

20 ~ 4 

Silt, clayey, medium gray, moist, soft. 

25- 

. 

30- 

. 

35- 

. 

40- 

100 BG 

BG = Background 	(1.1 ppm) 

249.6 

Page 1 of 1 



EnSafe/Allen & Hosha// Monitoring Well 6OMWO4LS 

Project: NAS Menplis Location: Afington 7N 	SitHU#60 - North Laxifi 
Project No: N7094 Surface Elevation: 269.57 feet msl 
Started at 0915 on 1-31-95 TOC Elevation: 27211 feet ms1 
Completed at 1215 cn 1-31-95 Depth to Groiridwater. 4.95 feet 	Measured: 3/31/95 
wing Method: Rotasatic Groundwater Elevation: 267.16 feet ms1 
Dring Company: North Star ailing Tots Depth: 200 feet 
Geologist: Ryan Lister Well Screen: V to 20 feet 
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Silt. moderate yellowish brown with organics, 
very dry. 
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organics. 	Wet from 5'-9', but becomes wet at 
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Dieldrin Technical Memorandum 
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DISCUSSION OF DIELDRIN RISK MANAGEMENT ISSUES 

Chlorinated pesticides (specifically dieldrin) were used extensively in the 1950s and 1960s 
during a white fringed beetle quarantine. NAS Memphis has record that the agents were 
applied aerially for their intended purpose over the majority of the base. During the RCRA 
Facility Investigation, dieldrin and other chlorinated pesticides were detected in most surface 
soil and some vadose soil samples collected at specific SWMUs and background locations. 
Due to the ubiquitous presence of dieldrin in site soils, the following assessment was 
performed to support risk management decisions to be made by the BCT. 

Figure 1 shows reported surface (0-1 ft.) soil dieldrin concentrations across the northern 
portion of the base. As shown in the figure, levels at SWMUs ranged from below 
quantitation limits to 609 µg/kg (average of duplicate results at SWMU 5, boring 4). At 
background locations, concentrations ranged from below quantitation limits to 311 µg/kg with 
a mean of 131 µg/kg. 
In order to provide an evaluation of the significance of the reported levels, standard risk 
assessment methods were employed. Default assumptions for residential and occupational 
exposure scenarios were used to project dieldrin-related carcinogenic risk through incidental 
ingestion and dermal contact soil pathways. For each exposure scenario, risk was computed 
using the maximum and mean SWMU-specific dieldrin concentrations. The results of this 
process are provided in the attached table. 

As shown in the table, SWMU 5 had the highest projected soil pathway risk associated with 
dieldrin at maximum concentrations (2.2E-5). The SWMU 5 risk estimate was 
approximately twice that of the corresponding background. When mean concentrations were 
used as the exposure point concentration, SWMU 8 dieldrin risk was found to be the highest 
although it did not differ appreciably from background. In no instance (onsite or 
background) did dieldrin risk projections exceed 1E-4. This finding indicates that dieldrin 
levels found at each SWMU do not necessitate remedial action in the absence of other 
significant carcinogenic risk contributors. USEPA's generally acceptable range for 
carcinogenic risk is 1E-4 to 1E-6. 

Soil dieldrin is not expected to pose a substantial threat to shallow groundwater at any 
SWMU or background location. This conclusion is based on the strong soil binding 
properties of the compound as well as empirical data for vadose soils which show no 
significant vertical migration has occurred. 

A historical use discussion is also helpful to provide a frame of reference for evaluating 
reported soil dieldrin (and other chlorinated pesticide) concentrations. Information provided 
by NAS Memphis states that chlorinated pesticides (primarily chlordane) were previously 
used until the late 1980's for termite control around buildings. Although chlordane was used 
as a single active ingredient application, mixtures including dieldrin, aldrin and heptachlor 
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were also common in the pest control trade. Standard application rates resulted in soil 
concentrations of 500 to 1,000 mg/kg total chlorinated pesticides (or 500.000 µg/kg to 
1,000,000 µg/kg). For comparison, a 10:1 chlordane:dieldrin mixture used for general 
subterranean termite control would have resulted in residual soil dieldrin concentration of 50 
to 100 mg/kg. These residual application levels are 50 to 100 times higher than the 
maximum soil dieldrin concentration reported in the RFI. 

It should be mentioned that Aroclor-1260 (a polychlorinated biphenyl or PCB) was detected 
in four soil samples collected at SWMU 5 and one sample from SWMU 7. In each instance, 
dieldrin was also detected although no strong concentration correlation was observed. 
Concentrations at SWMU 5 ranged from non-detect to 223 µg/kg. The single hit reported at 
SWMU 7 was 20,000 µg/kg in the boring 7 surface soil sample. Boring 7 at SWMU 7 is 
actually closer to Building N-16. As a result, the RFI workplan for N-16 should include 
provisions for further delineating the soil PCB contamination. 

This memo was intended to provide a risk-based framework for decision making regarding 
how the dieldrin issue is resolved. Although standard risk assessment techniques were 
applied, final resolution of this issue will require a consensus risk management decision. Of 
paramount importance is the determination of what level of risk is acceptable in light of the 
extent of the dieldrin. EnSafe/Allen & Hoshall as the contractor can only provide the facts 
and suggestions for a viable risk management strategy. The following paragraph outlines 
suggestions based on currently available information and the preceding risk evaluation. 

Due to the ubiquitous presence and documented proper historical use, institutional controls 
are considered the most appropriate means of dealing with the dieldrin issue from a human 
health perspective. These controls may include (but are not limited to) public/worker 
awareness, access restrictions and maintenance of adequate vegetative cover to minimize 
contact. The focus of future investigative efforts should center around prevention of further 
migration (i.e. surface runoff) and evaluation of sensitive ecological receptor points (i.e. 
terrestrial habitats, drainage systems, streams, lakes and pond). These areas should be 
emphasized as little control can be exercised over the animals who use them. 



Maximum 
Dieldrin 
(mg/kg) 

mean 
Dieldrin 
(mg/kg) 

xesioential 
@ Max @Mean 

inaustriai 
@ Max @Mean 

0.192 NA 7.04E-06 NA 1.12E-05 NA 
0.023 0.0072 8.43E-07 2.64E-07 1.34E-07 4.19E-08 
0.609 0.126 2.23E-05 4.62E-06 3.54E-06 7.33E-07 
0.055 0.0095 2.02E-06 3.48E-07 3.2E-07 5.52E-08 
0.471 0.144 1.73E-05 5.28E-06 2.74E-06 8.37E-07 
0.069 0.0155 2.53E-06 5.68E-07 4.01E-07 9.01E-08 
0.311 0.131 1.14E-05 4.8E-06 1.81E-06 7.62E-07 

Location 
SWMU 1 
SWMU 3 
SWMU 5 
SWMU 7 
SWMU 8 
SWMU 60 
Background 

NAS-Memphis Dieldrin Risk Projections 

Oral Slope 
Factor 
(mg/kg-d)-1 
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