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EXECUTIVESUMMARY 

The Assembly B Site Investigation Plans proposed a RCRA Facility Investigation (RFI) for Solid 

Waste Management Units (SWMUs) 4, 6, 10, 31, and 38, which comprise the Northside 

Industrial Drainage Ditches or associated SWMUs. The RF1 consisted of collecting and 

analyzing 26 sediment samples from 18 locations throughout the drainage ditches and North Fork 

Creek. The objectives of the sediment sampling program were to confii whether any 

contaminants were present in the sediment and their association with previous activities at 

SWMUs 4, 6, 10, 31, and 38, or any other SWMU on the NSA Memphis Northside. To 

evaluate the risk to human health and ecological receptors, the sediment sample results were 

used to prepare a Baseline Risk Assessment (BRA) and an Ecological Risk Assessment (ERA). 

Contaminant fate and transport were also evaluated. 

Sediment contaminants consisting of volatile organic compounds, semivolatile organic 

compounds, total petroleum hydrocarbons, metals, pesticides, and herbicides were identified 

throughout the drainage ditches and in North Fork Creek. Based on the elevated concentrations 

of SVOCs, metals, and TPH detected, the contamination appeared to be related to the discharge 

of petroleum. Analytical data indicated the vertical extent of this contamination was mostly 

limited to sediment in the uppermost 6 inches of the ditch beds, except for those locations where 

the highest contaminant concentrations were identified in the 18 to 24 inch interval. 

Horizontally, most of the contaminated sediment was in the drainage gullies leading from 

SWMU 10 (the eastern portion of the Northside Landfill) into the SWMU 38 drainage ditch and 

directly below the outfalls. However, it is unclear whether contamination detected at the water 

line immediately below the gullies that drain SWMU 10 was a result of deposition from 

upstream sources or runoff from SWMU 10. Additional soil/sediment samples were collected 

on the landfill surface itself and within the gullies leading from the landfill during a confirmatory 

sampling investigation (CSI) at SWMU 10 in May 1996. The analytical results for these 

samples were reported in the SWMU 10 CSI Report. 
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The BRA evaluated the risk and hazard to human health using two exposure scenarios: The 

hypothetical reasonable maximum exposure to site workers and the hypothetical seasonal 

maximum exposure child (adolescent) trespasser scenario. Incidental ingestion and dermal 

contact exposure pathways were used to address potential future sediment exposure. Chemicals 

of concern (COCs) were identified for various exposure scenarios to determine whether they 

exceed an excess cancer risk of lE-4 or a hazard index of 1. No COCs exceeded these 

thresholds, thus negating the necessity of calculating remedial goal options for the Northside 

Industrial Drainage Ditches. Based on the BRA, the property comprising the Northside 

Industrial Drainage Ditches is suitable for lease in either industrial or residential scenarios. 

The ERA determined that the risk to ecological receptors resulting from contaminants identified 

within the drainage system was low. Although most inorganic concentrations were above 

USEPA Region IV sediment screening values (SSVs), a higher percentage were below the 

background reference concentrations (RC). A lack of a viable benthic or aquatic community 

within the drainage system further reduces any ecological risk potential. Based on the ERA, no 

further investigation of ecological parameters is recommended for the Northside Drainage 

Ditches or North Fork Creek. 

The contaminant fate and transport evaluation concluded that contaminants detected in sediment 

had a low migration potential and appeared tightly bound to me clayey sediment in the ditches, 

so they are not likely to be dissolved in the water column or transferred to North Fork Creek. 

Based on the BRA, ERA, and the evaluation of contaminant fate and transport, no further action 

is recommended for the Northside Industrial Drainage Ditches. 
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RCRA Facility Investigation - c4ssembly B 
Northside Industrial Drainage Ditches 
NSA Memphis, Millington, Tennessee 

Revision I 
October 7, 1996 

1.0 INTRODUCTION 

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

program, the following Resource Conservation and Recovery Act (RCRA) Facility Investigation 

(RFI) report has been prepared for Solid Waste Management Units (SWMUs) 4, 6, and 38, the 

Northside Industrial Drainage Ditches; SWMU 31, the Aircraft Wash Rack at Fourth Avenue, 

which drains through a sewer into SWMU 6; and that portion of the SWMU 38 ditch bordering 

the western boundary of SWMU 10, the Northside Landfill, Eastern Portion. These SWMUs 

are located at the Naval Support Activity (NSA) Memphis in Millington, Tennessee. As a result 

of the Base Closure and Realignment Act of 1990, portions of the former Naval Air Station 

Northside that includes these industrial drainage ditches and other sites will be closed and 

prepared for transfer to the City of Millington. The drainage ditches comprise part of the 

15 S’WMUs within the Northside requiring full RFIs because of known or suspected releases of 

hazardous substances. These RF1 SWMUs have been categorized into three assemblies 

(Assemblies A, B, and E) according to their Base Realignment and Closure (BRAC) status. 

SWMUs 4, 6, 10, 31, 38, and 40 (former Salvage Yard No 1) are the Assembly B SWMUs. 

--. 

The RFI, undertaken by EnSafe/Allen & Hoshall (E/A&H), adhered to the requirements of the 

Hazardous and Solid Waste Amendments portion of RCRA Permit No. TN2-170-022-600 and 

applicable regulations. The report summarizes activities conducted during the investigation and 

the resulting fmdings and conclusions. 

SWMUs 4, 6, 10, 31, and 38 are parts of or associated with a drainage ditch and sewer system 

that begins as SWMUs 4, 6, and 31, and drains through SWMU 38 into North Fork Creek 

which borders the activity to the west. Sample locations along the SWMUs were grouped by 

proximity to each other, or to a particular SWMU (in the case of SWMUs 10 and 31). 

Figure l-l provides a map of SWMUs 4, 6, 10, 31, and 38 and their associated sample 

locations. 

l-l 
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2.0 SITE DESCRIPI’ION AND BACKGROUND INFORMATION 

2.1 Site Description 

SWMUs 4, 6, 10, 31, and 38 are in the northwest quadrant of NSA Memphis. The drainage 

ditches and associated other SWMUs receive influent from surface runoff, storm sewers, and 

formerly, wastewater discharges from various buildings in the central and southwestern portions 

of the NSA Memphis Northside. Figure l-l shows the locations of the drainage ditches and 

associated SWMUs. 

The general topography of the SWMU areas consists of a subtle downward slope of 1% to 3 % 

to the west. The SWMUs dram southwest, entering North Fork Creek from SWMU 38 at the 

southwest comer of NSA Memphis Northside. 

2.2 Site History 

The original design of several buildings at NSA Memphis (circa 1943) included floor drains 

which discharged to storm-sewer drains. By 1980, most floor drains had been eliminated or re- 

routed to the sanitary sewer as buildings were remodeled or replaced. Substances such as 

solvents, degreasers, oils, and paints may have been discharged to the drainage ditches. Each 

of the individual SWMUs is described below. 

swMU4- Building N-121 Plating Shop Storm Sewer and Drainage Ditch 

SWMU 4 originates as a storm sewer at Building N-121 and runs westerly along 

Casablanca Street to First Avenue, then southwesterly to a section of open drainage ditch which 

discharges into SWMU 38. Building N-121, at the northwest comer of the intersection of 

Eighth and Casablanca Avenues, housed a plating shop where cadmium, chromium, copper, 

nickel, and cyanide-based solutions were used. The Building N-121 Plating Shop Dry Well 

(SWMU 3) was reportedly used for disposal of small quantities of concentrated plating solutions 

and plating-tank overflow. Previous reports state that up to 17,000 gallons per day of dilute 
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wastewater was discharged into the storm sewer and drainage ditch from operations at 

Building N-121 (Harmon, 1983). 

Sections of the culverted portion of SWMU 4 were investigated in 1988, before the Carrier Deck 

Fire Training Area (Figure l-l) was constructed (SOUTHDIV, 1988). The interior joints of the 

storm sewer were photographed to determine where leaks could occur. Soil samples were 

collected around any pipe joints suspected of leaking. Analytical data did not identify any storm 

sewer releases in these areas. Total petroleum hydrocarbon (TPH) concentrations ranging 

from 32.1 milligrams per kilogram (mg/kg) to 660 mg/kg were identified in sediment sampled 

from an unculverted reach of SWMU 4, upstream and adjacent to SWMU 5, and southwest of 

the Carrier Deck Fire Training Area during an Interim Measures (TM) investigation conducted 

on October 1992 (SOUTHDIV, 1993). 

SWMU 6 - Building N-126 Battery Shop Storm Sewer and Drainage Ditch 

SWMU 6 (Figure l-l) originates as an underground storm sewer at Building N-126 and as an 

open drainage ditch just south of the Runway 4-22 apron. The underground portion of SWMU 6 

at Building N-126 flows southwesterly to the end of the apron along Runway 4-22, where it 

turns due west and becomes an open drainage ditch, intersecting the open drainage ditch south 

of the Runway 4-22 apron. The open drainage ditch portion of SWMU 6 continues southwest 

to a point between SWMU 60 (Northside Landfill, Western Portion) and SWMU 10 

(Northside Landfill, Eastern Portion), where it empties into the SWMU 38 drainage ditch. 

Building N-126 is located in the flight operations area. A battery shop in the northeast comer 

of the building operated from 1955 until 1981 and reportedly discharged liquid battery wastes 

through drains into SWMU 6. SWMU 6 is part of the storm sewer system which currently 

drains the N-126 area. When the battery shop in Building N-126 was operating, approximately 

100 gallons per day of a diluted and neutralized acid mixture reportedly was discharged into the 

2-2 
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storm sewer. Electrolyte spills and drippings also were discharged into Building N-126 floor 

drains. These floor drains were connected to 3- and Q-inch acid-resistant pipes which emptied 

into the storm sewer. The sewer reportedly has been damaged by the acid releases. Substantial 

erosion also has been identified where the storm sewer discharges into the ditch west of 

Building N-126. 

SWMulO- Northside Landfill, Eastern Portion 

SWMU 10 is north of SWMU 5, the Aircraft Fire Fighting Training Facility (AFFTF, see 

Figure l-l) and south of the main runway (Runway 4-22). Although the boundaries of the 

landfill are not known exactly, it is suspected to cover 13 to 20 acres. The area originally was 

a ravine reportedly used for construction debris disposal. The only documented description of 

waste disposal at the site is found in several 1980 contract documents which required contractors 

to use the area for disposal of rubbish and construction debris (i.e., construction materials, 

paper, metal scrap, leaves, and ash associated with paper incineration). SWMU 10 originally 

was designated as a “No Further Action” site because of the presumed nature of its contents. 

Visual inspections along the banks of SWMU 6, where it flows past SWMU 10, have 

identified erosion and debris in the banks of the ditch on the landfill side. Because of this and 

the planned transfer of this property to the City of Millington, SWMU 10 was partially assessed 

during this RF1 by sampling the bank sediments of SWMUs 6 and 38 to determine whether 

contaminants are leaching from the landfill. 

sWMu31- Aircraft Wash Rack At Fourth Avenue 

SWMU 3 1 is at Funafuti Street and Fourth Avenue, just southeast of Building N-126 

(Figure l-l). It is connected to the underground storm sewer portion of SWMU 6. The wash 

rack,, a paved area that slopes to a catch basin in the parking lot, was first used in 1956 to rinse 

treatment chemicals from aircraft. According to Public Works Office personnel, the unit is 

structurally sound and is presently serviceable, but has not been used to wash aircraft for at least 

- 
2-3 



RCRA Facility Investigation - Assembly B 
Northside Industrial Drainage Ditches 
NSA Memphis, Millington, Tennessee 
Revision 1 
October 7, 1996 

10 years. Aluminum parts on aircraft were reportedly treated with chromic acid (“alodine”) 

before arriving at the wash rack. The aircraft then were washed with a high-pressure detergent 

to remove the acid. Wastewater on the concrete slab collected in the catch basin connected to 

the storm sewer leading to SWMU 6. 

SWMU 38 - Miscellaneous Drainage Ditches in the Industrial Areas of NSA Memphis 

SWMU 38 consists of miscellaneous ditches draining the industrial areas in the northern portion 

and a small part of the southern portion of the base. The open drainage ditches constituting 

SWMU 38 in the NSA Memphis Northside flow to the southwest, where they eventually 

discharge into North Fork Creek. SWMU 38 is intersected by SWMU 6 south of Runway 4-22, 

and SWMU 4 northwest of the AFFTF (SWMU 5). Only the ditches in the northern portion 

of the base are being investigated as part of Assembly B because of closure of this side of the 

base under BRAC. NSA Memphis Southside ditches comprising the other part of SWMU 38 

will be addressed later during the Assembly E RFIs. 

Surface-water runoff and numerous other outfalls from the north side of the base also discharge 

into SWMU 38. Most wastes entering the drainage ditch would be transported downstream with 

flow. However, some contaminants such as metals may reside in sediments near the outfalls. 

24 
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3.0 PRELIMINARY ~STIGATIONS 

Except for SWMU 4, the areas included in this investigation previously have not been studied. 

SWMU 4 was included in two previous investigations (SOUTHDIV, 1988 and 1993) which are 

summarized below. 

3.1 Sampling Report - Southern Division Naval Facilities Engineering Command (1988) 

In 1988, SOUTHNAVFACENGCOM initiated an investigation of the culverted storm sewer part 

of SWMU 4. The sewer was photographed internally to determine if leaks had occurred at the 

pipe joints. Twenty-six joints were identified as suspect. The locations of these joints were 

determined at land surface and soil samples were collected adjacent to the sewer from different 

depth intervals ranging from 5 to 8 feet below land surface for metals and cyanide analyses. 

Analytical data did not identify any releases to surrounding soil. Appendix A contains a copy 

of the relevant portions of the 1988 Sampling Report. 

3.2 Technical Memorandum - SWMUs 4 and 5 - Southern Division (1993) 

Fieldwork for an IM investigation at the AFFTF (SWMU 5) was conducted by the 

U.S. Geological Survey (USGS) in October 1992 to determine if pending construction-project 

activities would threaten site workers. As part of the investigation, sediment samples were 

collected along a portion of SWMU 4 both upstream of and within the SWMU 5, and from areas 

in ditches draining SWMU 5 and emptying into SWMU 4. The samples were tested for 

full-scan analysis (FSA) to determine if there had been any impact from training activities at the 

AFFTF or the Carrier Deck Training Facility located northeast of the AFFTF. Analytical data 

indicated TPH concentrations ranging from 32.1 mg/kg to 660 mg/kg in sediment in SWMU 4 

at a location just upgradient from the eastern boundary of the AFFTA. In addition to petroleum 

constituents, some sediment samples also tested positive for 1,2dichloroethene (0.10 mg/kg), 

cyanide (3.6 mg/kg), and metals. Appendix A contains a copy of the 1993 Technical 

Memorandum. 
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4.0 FIELD INVESTIGATIONS AND METHODOLOGY 

The objectives of the Assembly B RF1 sampling program were to confii whether contaminants 

are present in the drainage ditch sediment and their association with previous activities at 

SWMUs 4, 6, 10, 31, 38, or any other SWMU on the NSA Memphis Northside. This section 

summarizes the field sampling protocols employed during the RPI, which were based on the 

U.S. Environmental Protection Agency (USEPA)- and Tennessee Department of Environment 

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

Assembly B Site Investigation Plans (E/A&H, 1995a). 

The analytical methods used for sediment-sample analyses are presented in Section 4.1 of this 

report. General sampling rationale and methods for the sediment investigation are organized and 

presented in Sections 4.2 and 4.3. Specific sampling protocols (sample handling, field 

Quality Assurance/Quality Control [QA/QC] , and decontamination) are presented in Section 4.4. 

4.1 Analytical Methods 

In accordance with the AssembZy B Site Investigation Plans, sediment samples were submitted 

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

following analyses: 

Anal:@ 

Volatile Organic Compounds 

Semivolatile Organic Compounds 

Total Petroleum Hydrocarbons 

Total. Petroleum Hydrocarbons - 
Gasoline and Diesel-Range Organics 

Chlorinated PesticideslPolychlorinated Biphenyls 

Organophosphorus Pesticides 

Method 

USEPA 8240 

USEPA 8270 

USEPA 418.1 

TN Modified 8015-GRO.BTEWDRO 

USEPA 8080 

USEPA 8140 
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Analysis Method 

Chlorinated Herbicides USEPA 8150 

40 CFR Pt. 264 Appendix IX Metals 

Cyanide 

USEPA Method 601017000 Series 

USEPA Method 9012 

Reporting requirements were based on the Contract Laboratory Program (CLP). Sediment 

samples were analyzed using Level III-equivalent Data Quality Objectives (DQOs) for 95% of 

the samples and Level IV-equivalent DQOs for the remaining 5 % . 

4.2 Sediment Sampling Rationale 

The E/A&H sampling team comprised a field scientist and a technician, who were responsible 

for selecting, collecting, and processing the samples for submittal to the analytical laboratory. 

On May 1, 1995, E/A&H performed a site reconnaissance and selected seventeen sampling 

locations to provide adequate coverage throughout the drainage ditches. From May 3 through 

May 5, 1995, E/A&H collected 24 sediment samples from the following intervals at the selected 

locations: 

0 0 to 6 inches below the beds of the ditches from all 17 sampling locations 

0 18 to 24 inches below the beds of the ditches from seven of the 17 sampling locations 

The shallower 0 to 6-inch sampling locations were selected to ensure that at least two sediment 

samples would be collected from each outfall or confluence area, one upstream and one 

downstream, to determine if contaminants were present. The deeper 18 to 24-inch sediment/soil 

samples were collected from seven of the 17 locations to determine whether contaminants have 

migrated downward through the sediment, In addition to providing assessment of the upstream 

and downstream conditions, the two samples (locations 4-l and 4-2) collected from the drainage 

ditch (SWMU 4) adjacent to SWMU 5 provided data for comparison to 1993 investigation 
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results, which indicated TPH concentrations up to 660 mg/kg. Based on the recommendations 

of the E/A&H March 19, 1996 Technical Memorandum, two additional sediment samples were 

collected from one location between sample location 38-8 and a mobile home park, 

approximately 1,000 feet downgradient from sample 38-8. The samples were collected on 

May 2, 1996. Figure l-l shows the sample locations and corresponding sample intervals. 

4.3 Sediment Sampling Methods 

Samples from the 0- to 6-inch interval were collected with plastic scoops using procedures 

outlined in Sections 4.4.3 and 4.7.2 of the Comprehensive RFI Work Plan. The fust 18- to 

24-inch sediment sample (location 6-l) was collected using a hollow stainless-steel tube, with 

the sample pushed out from the tube with a stainless-steel rod. Because of the density of the 

clayey sediment at this interval, the E/A&H scientist determined that the stainless-steel tube 

would not be adequate for collecting sediment samples. Therefore, a stainless-steel hand auger 

was used to collect the remaining 18- to 24-inch interval sediment samples using the methods 

outlined in Sections 4.4.3 and 4.7.2 of the Comprehensive RFI Work Plan. 

In some areas, it was difficult to collect a discrete sediment sample from the 18- to 24-inch 

interval. At some sampling locations, standing water deeper than 1 to 2 inches was present and 

caused the auger hole to fill with loose sediment. Where water was too deep or sediment filling 

hindered proper sediment sample collection from the 18- to 24-inch interval, the samples were 

collected directly from the channel or bank at the water line. These samples are not expected 

to drastically differ in characteristics from the bed sediment, as they appear to have been 

underwater with the same frequency and therefore, would be similar to adjacent bed sediment 

in respect to contamination. 
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All sediment samples were classified in the field by an E/A&H scientist in accordance with the 

Unified Soil Classification System (USCS) and documented with other pertinent information in 

a field log. 

4.4 Sediment Sampling Protocol 

All sampling activities adhered to the approved Comprehensive WI Work Plan and the 

Assembiy B 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. New gloves were donned before collecting each sample. 

Empty containers were kept packaged until filled, after which they were immediately chilled and 

isolated in coolers. Samples for analysis of volatile organic compounds (VOCs) were 

containerized first from unhomogenized sediment to minimize loss of volatile constituents. The 

remaining sample was homogenized in a stainless-steel mixing bowl and placed in an appropriate 

container. 

Samples requiring chemical preservation were preserved in the field according to the 

USEPA Region IV Standard Operating Procedures and Quality Assurance Manual 

(USEPA, 1991). Immediately following sample collection, each sample container was labeled, 

a custody seal was placed over the lid with the sample ID, date, and sampler’s name designated, 

then the sample was placed in a cooler. 

Sample Processing and Chain-of-Custody Procedures 

The sediment samples, typically submitted to the laboratory the day of collection, were 

individually bubble-wrapped, bagged in resealable plastic bags, and packed on sealed ice inside 

sturdy coolers with sufficient volume to maintain uniform and appropriate preservation 

temperatures during shipment. Cooler lids were secured with packing tape and sealed with 

signed custody seals. Packaged samples were shipped via overnight service for next morning 
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delivery. The laboratory was notified the day of shipment of the number of samples to be 

submitted. E/A&H personnel were contacted the following day, acknowledging receipt and the 

condition of submitted samples. All sample shipments were reported to have arrived at the 

laboratory in good condition and at appropriate temperatures. 

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

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

each sampling event and conducted through custody transfer to the contract 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 shipment 

number. Custody transfers were recorded by signature, date, and time of relinquishment, and 

receipt of custody by the parties involved. 

Sample Labeling 

All s,amples collected in the field were labeled with a lo-digit alphanumeric code identifying the 

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

first three digits identify the site location (SWMU 4 = 004). The fourth digit identifies the 

sample type (sediment = M, sediment duplicate = N). The fifth through eighth digits represent 

the station location (sample location 4 = 0004). The final two digits represent the deepest point 

of the sample interval to the nearest foot (18 to 24 inches = 02). Matrix codes and QA/QC 

designations are provided in Attachment 1 (Data Validation Report), along with the analytical 

results, and in Attachment 2, the data validation report for supplemental samples. 
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Examples: 

l 004MOOO201 SWMU 4/sediment/sample location 2/O to 6 inch depth 

l 038NOOO502 SWMU 38/sediment duplicate/sample location 5/l 8 to 24 inch 

depth 

4.5 QA/QC Samples 

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

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

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

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

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

accordance with the work plans and consisted of the following: 

Type and Frequency 

0 Duplicate samples were collected at a frequency of 10% of soil and groundwater 

samples. 

a Equipment rinsate samples were collected at a frequency of one per week during 

sampling activities. 

0 Field blanks were collected once per sampling event (week) per source of water. 

0 Matrix spikeshnutrix spike duplicates were designated at a frequency of 5% of the 

samples collected. 
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0 Trip blanks were submitted with each cooler containing VOC samples. 

l Temperature blanks were submitted with each cooler. 

4.6 Data Validation 

NSA Memphis Assembly B data were validated either by E/A&H or E/A&H’s subcontractor, 

Validata Chemical Services of Norcross, Georgia. Data validation adhered to the 

USEI? Contract Laboratory Program National Functional Guidelines for Organic and Inorganic 

Data Review (USEPA, February 1994). The data validation findings for all Assembly B 

SWMUs are presented in the Data Validation Report - NSA Memphis Assembly B 

(E/A&H, 1995), provided as Attachment 1, or in the Data Validation Report for Supplemental 

Samples (E/A&H, 1996), provided as Attachment 2. 

4.7 Decontamination 

Field equipment was decontaminated following guidelines set forth in the work plan. All 

sampling equipment was decontaminated at the central decontamination pad at the N-7 aircraft 

wash rack, before and after use. Decontamination procedures consisted of the following steps: 

0 Hand scrub with soap and potable water. 

l Rinse with potable water. 

0 Rinse with deionized, organic-free water. 

0 Rinse twice with pesticide-grade isopropyl alcohol. 

l Rinse with deionized, organic-free water. 

0 Wrap with aluminum foil. 
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A new pair of disposable latex gloves was donned before handling decontaminated sampling 

equipment. Rinse water from decontamination activities was stored in a 1,200-gallon holding 

tank at the decontamination pad and emptied after a VOC scan and approval from the 

City of Millington’s wastewater consultant, Fisher & Arnold, Inc. Sediment samples were 

collected directly from the sampling device; therefore, no investigation-derived waste was 

generated. 
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5.0 GEOLOGYANDHYDROGEOLOGY 

5.1 Regional Geology and Hydrogeology 

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

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

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

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

Near Millington, Tennessee (Kingsbury and Carmichael, 1995). On the basis of this updated 

information, the hydrogeology of NSA Memphis is summarized below. 

The two stratigraphic units investigated during the RFIs at NSA Memphis are the loess/alluvial 

deposits of Pleistocene and Holocene age and the underlying fluvial deposits of Pleistocene to 

Pliocene age. The loess - eolian deposits consisting of silt, silty clay, clay, and minor amounts 

of sand - is the principal unit occurring at land surface throughout the NSA Memphis 

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

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

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

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

water-use survey portion of previous UST investigations indicate that loess groundwater does 

not meet many primary and secondary drinking water standards. Previous investigations at 

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

surface and vertical hydraulic conductivities to range from 10-6 to 108 centimeter 

per second (cmsec). Thus, the loess may be considered an aquitard on the basis of the 

relatively low hydraulic conductivities. Nevertheless, groundwater movement in the loess is 

primarily downward to recharge the underlying fluvial deposits, 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 generally 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 approximately 10 to 53 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 semiconfined to confined conditions in the fluvial 

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

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

the upper portion consists of a mixture of very 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 

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

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

more-permeable characteristics of the fluvial deposits, compared to the relatively impermeable 

properties of the overlying loess/alluvium and the underlying Jackson-upper Claibome confining 

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

for contaminant transport in NSA Memphis’s subsurface. 

5.2 Site-Specific Geology and Hydrogeology 

Sediment conditions were only analyzed from the surface to 24 inches deep during this RFI. 

In less eroded portions of the drainage ditches, the sediment was a coarse sandy clay with a hard 

clay layer at 6 to 8 inches below the sediment surface. The hard clay layer was present from 

the bed surface to 24 inches in depth in more eroded portions of the drainage ditches. 
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6.0 NATURE AND EXTENT OF CONTAMINATION 

6.1 Background 

One ditch background sample and a duplicate were collected at sample location 6-6 (Figure 6-l) 

for the upgradient, on-base only samples. This location was selected because it drains an 

undeveloped area, upstream of the other sample locations, and is not likely to be impacted by 

industrial operations. However, sediment sample 6-6 was collected adjacent to an agricultural 

field, and analytical results indicate the sample has been impacted by agricultural operations. 

Elevated concentrations of the herbicides MCPA (common name for [4-chloro-2-methylphenoxy] 

acetic iacid), MCPP (common name for potassium-2-[2-methyl-4-chJorophenoxy]propionate), and 

2,4,5-TP (common name for Silvex or 2-[2,4,5-trichlorophenoxy] propionic acid) were identified 

in sample 6-6 and its duplicate. Sample 38-7 was collected as a background sample for the 

North Fork Creek area sample locations. This sample location was chosen as a background 

becaus,e it is upgradient of the confluence of the drainage ditch and North Fork Creek and it was 

on the opposite bank from the base. This sample did not contain elevated levels of any 

contaminants of concern related to ecological risk. 

Organic Compounds 

As a reference for organic compounds detected in sediment, contaminant concentrations have 

been ctompared with the January - June 1995 Risk-Based Concentrations (RBCs) (USEPA, 

March 1995) for residential and industrial scenarios to address human-health concerns, Health 

risks associated with exceedances are discussed in Section 7, Baseline Risk Assessment (BRA). 

An exception is noted for onsite pesticide and herbicide occurrences, which are discussed with 

respect: to background concentrations. To address ecological concerns, organic contaminant 

concentrations were compared to the Draft USEPA Region IV Sediment Screening Values 

(SSVs), where they exist. Organic contaminants exceeding the SSVs are discussed in Section 8, 

Ecological Risk Assessment (ERA). 
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Metals 

The background reference concentration (RC) for the on-base samples was established by 

doubling the highest concentration of each metal detected in either sediment sample 6-6, or its 

duplicate (whichever concentration was greater). The background reference concentration (RC) 

for the North Fork Creek area samples was established by doubling the highest concentration 

of each metal detected in sediment sample 38-7. Each metal identified in site sediment was 

evaluated by comparing its concentration to the RC and to the RBC for residential and industrial 

soil. Health risks associated with exceedances are discussed in Section 7, BRA. To address 

ecological concerns, metals also were compared to RCs and SSVs. SSVs exist for only a few 

metals, but were used where applicable. Exceedances of SSVs and their relevance to ecological 

risk are discussed in Section 8, ERA. 

6.2 Sediment Analytical Results 

Twenty-six sediment samples were submitted to the laboratory to characterize the nature and 

extent of drainage-ditch contamination. Analytical results indicate the presence of VOCs, 

semivolatile -organic compounds (SVOCs), TPH, herbicides, pesticides, and metals in 

drainage-ditch sediment. Each contaminant group and those exceeding the background standard 

and/or the established RBCs and SSVs are discussed below with supporting figures and/or tables. 

Attachment 1 contains the analytical reports. 

Sampling locations along the SWMUs were grouped into five areas based in proximity to each 

other or to a particular SWMU (in the case of SWMUs 10 and 31). SWMU 4 samples 4-l 

and 4-2 were collected from a drainage ditch near SWMU 5. SWMU 6 samples 6-1 through 6-5 

were collected from the upper reaches of the drainage ditches comprising SWMU 6. SWMU 31 

includes sample 31-1 only, because it was collected in a separate area away from the drainage 

ditches. SWMU 38 samples 38-l through 38-4 were collected near SWMU 10. The North Fork 

Creek area includes sample locations 38-5 through 38-8. These samples were collected near 
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where SWMU 38 drains into North Fork Creek and in North Fork Creek itself. Two additional 

sediment samples (NFC-1 and NFC-2) were collected downgradient in North Fork Creek, about 

600 feet downstream of sample 38-8, and the sample results for these two samples are included . 
in Attachment 2 to this report. Sample locations and SWMU groupings are shown on 

Figure 6-l. 

Volatile Organic Compounds 

VOCs were identified in sediment samples at total (summed) concentrations ranging from 

4 micrograms per kilogram &g/kg) to 7,600 pg/kg and were limited to only five different 

compounds (2-butanone, acetone, carbon disulfide, bromomethane, and toluene). The highest 

VOC concentrations were detected in sediment collected from North Fork Creek, where acetone 

(a common laboratory contaminant and breakdown product of isopropanol) was detected in the 

18- to 24-inch samples at locations 38-7 (1,200 fig/kg) and 38-8 (7,600 pg/kg). It is unclear 

whether the acetone in both of these samples is representative of site conditions, is a laboratory 

contaminant, or is a result of an inadequate final deionized organic-free water rinse during 

equipment decontamination. Acetone was not detected in the 0- to 6-inch interval in either 

sample location. Table 6-l summarizes the VOC results for all sample locations and compares 

them to RBCs for residential and industrial soil. None of the detected VOC concentrations 

exceed their RBCs for residential soil. No SSVs are listed for the five VOCs detected in the 

sediment samples. Figure 6-2 provides a plot of the total VOC concentrations for each sediment 

sample collected during the RFI. 

Semivolatile Organic Compounds 

Twenty-two SVOCs were detected in the sediment samples. Samples containing the highest 

concentrations of SVOCs were collected at SWMU 3 1, directly below outfalls at SWMUs 6 
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and 38, and downstream from SWMU 38 in North Fork Creek. Table 6-2 summarizes the 

SVOC sample results and compares them to residential and industrial RBCs. Table 6-3 

compares SVOC sample results to listed SSVs. Figure 6-3 lists the total (summed) 

SVOC concentration in each sample and indicates which samples contain SVOCs in excess of 

residential and industrial RBCs. Figure 6-4 shows the number of SVOCs exceeding their 

corresponding SSV. SVOCs identified at each SWMU are discussed below. 

SWMU 4 (Sampling Locations 4-l and 4-2) 

Three SVOCs were detected in sediment samples collected from SWMU 4. The highest total 

SVOC concentration was 292 kg/kg in the 0- to 6-inch sample at location 4-2; however, the total 

SVOC concentration was lower (47 pg/kg) in the 18- to 24-inch interval sample. No RBCs or 

SSVs were exceeded at SWMU 4. 

SWMU 6 (Samples 6-l through 6-5) 

Sixteen SVOCs were detected in the samples collected from SWMU 6, with total detected 

concentrations ranging from 41 pg/kg (location 6-1, 18- to 24-inch interval) to over 

20,000 pg/kg (location 6-3,0- to 6-inch interval). At location 6-3, three SVOCs exceeded their 

respective residential RBCs, one exceeded both the residential and industrial RBC, and 

five exceeded their SSVs. Sample 6-3 was collected at a concrete outfall leading into the main 

channel, and, therefore, would be expected to show the highest contaminant concentrations. 

Total SVOC concentrations were lower in downstream duplicate sample 6-5 (4,789 pg/kg, 0- to 

6-inch interval). However, even at this downstream location, one SVOC exceeded its residential 

RBC and five SVOCs exceeded their SSVs (Table 6-3). SVOCs were not detected in the 18- 

to 24-inch interval of sample location 6-5. 
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SWMU 31 (Sampling Location 31-l) 

Eighteen SVOCs were detected in sample 3 l-l, with the total concentration exceeding 

197,000 pg/kg (Table 6-3). One SVOC exceeded its residential RBC, five SVOCs exceeded 

their residential and industrial RBCs, and nine SVOCs exceeded their SSVs. This sample was 

collected from a soil deposit over an asphalted parking lot near the Runway 4-22 apron. The 

.asphalt may be the source of elevated SVOC concentrations. 

SWMU 38 (Samples 38-1 through 38-4) 

Twenty SVOCs were detected in SWMU 38 upstream sediment samples collected from 

locations 38-1 through 38-4, with total SVOC concentrations ranging from 590 pglkg at location 

38-2 (0- to 6-inch interval) to greater than 35,000 pg/kg at location 38-l (0- to 6-inch interval) 

(Table 6-3). The sediment samples exhibiting the highest SVOC concentrations were in the 0- to 

6-inch interval at locations 38-l and 38-3, in the drainage gullies leading from SWMU 10 into 

the SWMU 38 drainage ditch. At location 38-1, four SVOCs exceeded their RBCs, one SVOC 

exceeded both the residential and industrial RBC, and eight SVOCs exceeded their SSVs. At 

location 38-3, one SVOC exceeded its residential RBC, another exceeded both the residential 

and industrial RJ3C, and eight SVOCs exceeded their SSVs. No SVOCs were detected at sample 

location 38-4 (downstream of SWMU 10). 

North Fork Creek Area (Samples 38-5 through 38-8) 

Sixteen SVOCs were identified in sediment samples collected from the North Fork Creek area, 

with total SVOC concentrations ranging from 45 pglkg in the duplicate sample collected from 

location 38-5 (0- to 6-inch interval) to 8,730 pg/kg at location 38-8 (0- to 6-inch interval) 

(Table 6-3). Nine SVOCs were detected in the 0- to 6-&h interval sample at location 38-5, but 

none exceeded residential RBCs or SSVs. No SVOCs were identified in the 18-. to 24-inch 

sample at location 38-5. Seven SVOCs were identified in the 0- to 6-inch sample at 

location 38-6, but none exceeded either the SSV or the residential RBC. Two SVOCs were 
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Table 6-2 

Comparison of Scmlvola~ilc Organk Compounds tn Sedlmenl With RRCs 

Industrial Drainage Dilches - SWMUs 4, 6, 10, 31. and 36 

(&I9 in rglkg) 

Analytr 

4-1 (O-6”) 

004-M-0001-01 

4-2 (O-6”) 4-2 (18-24”) 6-1 (O-6”) 6-l (18-24”) 6-2 (O-6”) 6-3 (O-6”) 64 (0-w 6-5 (O-6”) RBC RBC 

004-M-0002-01 004-M-0002-02 006-M-0001-01 006-M-0001-02 006-M-0002-01 006-M-0003-01 00&M-0004-01 006-M-0005-01 Resldentinl lndustrlal 

991 1401 

ND 79 J 

ND 73 J 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

47 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

fiOJ 

ND 

ND 

46 J 

42 J 

ND 

ND 

ND 

ND 

41 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 1.800 J 

ND 2.900 J 

ND 2.400 J 

ND 2.000 J 

ND I.3001 

ND 4601 

ND t$OO J 

ND 2.300 1 

62 J 

ND 

38 J 

ND 

ND 

ND 

ND 

ND 

ND 

350 J 

310 J 

ND 

ND 

ND 

ND 

ND 

46.OMl 

3.loo.ooo 

2.m.wo 
88 

2.300,00@ 

2.3w.ooo. 

880 

88,oMJ 

41woo 

82.C4W.000 

61 .alo.ooo 

780 

61.000.~ 

61 .OOO.OOO’ 

1.800 

780,ooo 

lktUO@)floolrllth~ 

Bcnzo(kjfluoranthenc 

hdeno(l.Z.kdJpyrme 

Total SVOCs 

ND ND ND ND ND ND 2,206 J ND ND 880 ~.@Jo 

ND ND ND ND ND ND 1.7OOJ ND ND 8.800 78.CQO 

ND ND ND ND ND ND 1,200 J ND ND 880 7,800 

99 292 47 148 41 ND 20.060 100 660 NIA NIA 
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Table 6-t (continued) 

Compartsmn of Snnivoiatile Organk Compounds in Sediment With RBCa 

Industrial ~bqc Ditches - SWhlUs 4. 6, 10, 31, and 38 

(data in rs/W 

31-l (2-3”) ors 

6-5 DUP 0J-6”) 6-S (18-24”) 6-6 (O-6”) 6-6 DUP (O-6”) asphalt dab 38-1 (O-6”) 38-2 (O-6”) 38-3 (o-6”) 36-l m-6”) RBC RBC 
AnniJtc 006-N-0005-01 006-M-0005-02 006-M-0006-01 006-N-0006-01 031-M-0001-01 03%M-OOOI-01 038-M-0002-01 038-M-0003-01 038-M-0004-01 Resldmlbll lnduc(rini 

bls~2nhylhexy))phthkte l8OJ ND ND 61 J 2.300 J 410 J ND 630 J ND ~.ooo 410,ooo 

Piuonntbau 860 ND ND ND ZO.ooO 4.700 330 J 3.800 ND 3.100.000 82.000.000 

4-t 650 ND ND ND 19.000 4,700 26001 3,300 I ND wmM)o 61 .ooO.OOO 

&rao(a)PJt=IW 340 ND ND ND 26.000 3.900 ND 1.700 J ND 88 780 

BttUOfgJl.i)perlitOe 210 J ND ND ND 14,OMt I .4w ND 630 ND 2.3oo.w 61 .OOO.W 

PheMnthrme 520 ND ND ND 1.800 J I .900 ND i.8ooJ ND 2.3OO.ao 61 .ooO.OOO’ 

Benada)anthncene 370 J ND ND ND 16.000 3JtJtl ND 1.900 J ND 880 7.800 

Cbl-JSllC 420 J ND ND ND 21.000 3.600 ND 2.100 J ND 88,Oca 780,tnJO 

h@Nilmtanthcm 3301 ND ND ND 30,ooo s.@Jo ND 1,900 J ND 880 7.800 

Jienm(k)lluoranthene 310 J ND ND ND 24.000 2,100 ND 1.6OOJ ND 8.800 78,000 

fodmdlJ&Mpmc I901 ND ND ND 11,000 1400 ND 75OJ ND 880 7.w 

Dibrnzo(a,h)anthncenc 82 J ND ND ND 5,300 630 ND 3501 ND 88 780 

Aaasphthtoe 52 J ND ND ND 750 J 310 J ND 640J ND 4.7OO.wJ 120,000.ooO 

Fluorelle 70 J ND ND ND 420 J 2601 ND 510 J ND 3.100.000 82.OCO.OCO 

Antme l2OJ ND ND ND 620 J 4001 ND 4701 ND 23,OOO.OOO 6 1O.OCO.ooO 

CPrbaZOiC 85 J ND ND ND 4301 3401 ND ND ND 32.000 29O.OaJ 

Acemphthaknc ND ND ND ND I.100 J 93 I ND ND ND NOtIC NOIK 

Butyibcnzyiphthaiste ND ND ND ND 8sOJ 3801 ND ND ND 16.ooO.000 410.tmO.000 

Nnpbtbakoc ND ND ND ND ND 601 ND ND ND 3.100.000 82.000,OUO 

DiheruofurPn ND ND ND ND ND ISOJ ND ND ND 310.000 8.2OO.CQO 

Total SVOCs 4,789 ND ND 67 197.570 35.033 590 22.080 ND N/A NIA 

c I IIt. 
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Table 6-2 (continued) 

Comparkon of Semivolatile Organk Compounds in !%dbnent With RRCs 

indu.dr&i Lh-ainage Dttcha - SWMUs 4, 6. 10, 31, and 38 

(data in parts per billion) 

Analytc 

384 (18-24”) 38-s (O-6”) 38-S DUP (O-6”) 38-S (18-24”) 38-6 (O-6”) 38-7 (O-6”) 38-7 (18-24”) 38-8 03-6”) 38-8 (18-24”) RBC RBC 

038-M-0004-02 038-M-0005-01 038-N-0005-01 038-M-000562 038-M-00%-01 038-M-000741 038-M-0007-02 038-M-0008-01 038-M-0008-02 RaldenlIaI Industrial 

bk(2-ethJibexyi)pbtbalate ND 

Fiuoranthtne ND 

w* ND 

-b)PJrme ND 

Bmm~g.h,i)perJitne ND 

Phtnanthrtnt ND 

Fttmo(ajmthracem ND 

CiWJStlW ND 

Btn?.o@)iioornntbetK ND 

&nza(k)lluoranthene ND 

lndeno(l.2.kd)p~ret ND 

Dlbetw(a,h)aoth ND 

lnuortne ND 

Anthracene ND 

AcmaphthJienc ND 
&tJibWJiphthPhtC ND 

ND 

891 

78 J 

170 J 

I401 

ND 

IOOJ 

I30 J 

1701 

88 J 

ii01 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

45 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

461 

1301 

91 I 

52 J 

ND 

83 J 

52 J 

56 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

92 J 

42 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

82J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1301 

I.800 

I .200 

610 

4101 

1.200 

690 

660 

600 

4OOJ 

3801 

130 J 

76 J 

250 J 

84J 

ii01 

32 J 

220 J 

I601 

110 J 

73 J 

82 J 

110) 

ii01 

I20 f 

801 

70 J 

ND 

ND 

ND 

ND 

ND 

%~ 
3.loo.ooo 

2.3OO.HJO 

88 

2.300.~ 

2.3OO.CKUP 

880 

88,ooo 

Es0 

8.8al 

880 

88 

3.loo.oOo 

23.000.000 

NOIU 

16.000.tXXJ 

410,oLlo 

82,OCQlOO 

61 .ooO.OOO 

780 

61 BC0.W 

61 ,JOO.OW 

7.m 

78o.ocO 

7,8atJ 

78.000 

7.m 

780 

82.OOD.ooO 

610.000.000 

NOllt 

4io.ooo.ooo 

Total SVOCs ND I.075 45 ND 510 I34 82 8,730 I.187 N/A N/A 

.._. 

L- 
,. i_ 
‘-- 

c-y 

c 
ha 
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Table 6-2 (codinucd) 

Comparison DI SemivolalIlc Orgxmic Compounds In Sediment With RBCs 

Industrlai Lhalnnge D&ha - SWJHUs 4, 6, 10, 31. nod 38 

(data In pmls per billion) 

Butylbenzylphtbaiate 

AMlyle 

NFC-1 (O-6”) NFC-2 (18-24”) 

NFC-M-0004-01 NFC-M-0001-02 

510 ND 

RBC 

RcddmtlPl 

16.ooO.000 

RBC 

industrial 

410.ooo.ow 

Told SVIXI) 510 ND N/A NIA 

Notes: 

RBC = Risk-based Concentration (EPA Region Ill. January - June 1995). 
. E RBC valua for phenantbrmc and benzo(g.h.i)perylene do not exist. Surrogate values reported arc pyrene RFKs. 

ND = Not detected 

J = Reported concentration represents an enimatcd value. 

NIA = Not applicable 

SVOC concentrations in BOLD exceed the residential RBC. 

c 
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Table 6-3 

Comparison or SemIvolatile Organic Compoundr In Sedimenl With S.SVs 

lndudrlpl lhninage Ditches - SWhfUs 4.6, IO. 31. and 31 

(data in pglkg) 

4-l (O-6”) 4-2 (O-6”) 4-2 (18-24”) 6-l (O-6”) 6-l (H-24”) 6-2 (O-63 6.3 (o-6”) 61 P-6”) 6-5 (o-6”) scdbneot 

AMlyle 004-M-0001-01 004-M-0002-01 004-M-0002-02 006-M-0001-01 006-M-0001-02 006-M-OOOZ-Ol 006-M-0003-01 006-M-0004-01 006-M-0005-01 scrcmhle v&la 

pl- ND 73 J ND ND ND ND u4oJ 38 J 310 J 330 

lkluo@)pyrtae ND ND ND 46 J ND ND 2000J ND ND 330 

Pbcnanthri!tle ND ND ND ND ND ND 46OJ ND ND 330 

Benm(m)anfhnlcclK ND ND ND ND ND ND Ill00 J ND ND 330 

ChrJ- ND ND ND ND ND ND 2300 J ND ND 330 

Adtie 

6-S DUP (O-6”) 

006-N-OOO5-6l 

6-S (16-24”) 

006-M-OOOSb2 

6-6 (O-6”) 

006-M-0006-01 

31-l (2-3”) wtr 

6-6 DUF’ (O-6”) nsphdt sbnb x3-l (O-6”‘) M-2 (o-6”) 38-3 (oa”) 36-4 (o-6”) sediment 

006-N-0006-01 03l-M-OOOI-01 OJI-M-OOOI-OI 038-M-0002-01 03&M-wo3-01 036~woOO4-01 !scrccldnr Valua 

650 ND ND ND 19000 4700 2601 3,300 1 ND 330 

340 ND ND ND 26ow 3!wo ND 1,700 J ND 330 

520 ND ND ND 1900 J 1900 ND 1,wo I ND 330 

370 J ND ND ND 16000 3200 ND 1.900 J ND 330 

420 J ND ND ND 2lOw 3600 ND 2.100 J ND 330 

82 J ND ND ND 5300 630 ND ND ND 330 

52 J ND ND ND 7SOJ 310 J ND UOJ ND 330 

’ 701 ND ND ND 420 J 2601 ND 510 J ND 330 

l2OJ ND ND ND 620 J 4OOJ ND 470 J ND 330 
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Table 6-3 (contlnucd) 

ComparLron of Sendvolatile Orpnk Compounda in Sediment WRb SSVs 

lnduswial D&m@ Ditches - .SWMLh 4. 6. IO, 31. and 38 

(dab In #q/k@ 

38-4 (18-24”) 38-5 (O-6”) 38-5 DUP (O-6”) 38-5 (18-24”) 38-6 (O-6”) 38-7 (O-6”) 38-7 (18-24”) 311-8 (o-6”) Scdimenl 

AMlyiC 

M-n (18-24”) 

038-M-0004-02 038-M-0005-01 038-N-0005-01 038-M-0005-02 038-M-OtM6-01 038-M-0007-01 038-M-0007-02 038-M-00%01 038-M-0008-02 scrccnlng Values 

4-t ND 78 I ND ND 91 J ND ND IJo0 1601 330 

-(n)PJr=C ND 170 J 45 J ND 52 J ND ND 610 1101 330 

Pbemmthrme ND ND ND ND 831 ND ND 1,200 8ZJ 330 

&nzo(afanlhrocme ND 1001 ND ND 52 J ND ND 690 1101 330 

ChrJ- ND I3OJ ND ND 561 ND ND 660 IlOJ 330 
Dibcnzo(a,hJsnrhracene ND ND ND ND ND ND ND I301 ND 330 

ND ND ND ND ND ND ND 76 1 ND 330 

AaHu-acme ND ND 

AccMphtbyknc ND ND 

No&s: 

ND = Analytc not detected. 
J zs Reported concentration represents an estimated value. 

SVDC concentrations in BOLD crcecd the Sediment Screening Value 

ND ND ND ND ND 250 J ND 330 

ND ND ND ND ND 841 ND 330 

ci ‘II 1 (I 
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identified in the 0- to 6-inch sample at location 38-7, with none exceeding either the SSV or the 

residential RRC. In the 1% to 24-&h interval at location 38-7, the only SVOC detected was 

below its residential RBC and does not have an SSV. Sixteen SVOCs were identified in the 

0- to 6-inch interval sample at location 38-8, with two exceeding the residential RRCs and five 

exceeding SSVs. In the 18- to 24-inch interval at location 38-8, 11 SVOCs were identified, with 

one exceeding the residential RBC and five exceeding SSVs. 

Downgradient NOM Fork Creek Samples (Samples NFC-1 and NFC-2) 

Two SVOCs were identified in sample NFC-1, collected from the O-6 inch interval, about 

600 feet downgradient from sample 38-8. Di-n-butlyphthalate was detected at 48 pg/kg and 

butylbenzylphthalate was detected at 510 pglkg. Neither of these exceeded either the residential 

RBC or the SSV. 

Total Petroleum Hydrocarbons 

TPH were detected in sediment throughout most portions of the drainage ditches and in both 

depth intervals sampled. Table 6-4 summarizes TPH concentrations in sediment samples, and 

Figure 6-5 shows the total TPH concentrations detected by USEPA Method 418.1. RBC values 

do not exist for TPH in soil or sediment, however, the TDEC Solid Waste Management Division 

has established relevant soil cleanup levels of 100 milligrams per kilogram (mg/kg). 

Groundwater in the uppermost part of the loess, the material in which most of the drainage 

ditches are developed, is not used for drinking water at NSA Memphis. 

TPH concentrations found in sediment in the drainage ditches exceed the 100 mg/kg cleanup 

levels at sample locations 6-1, 6-3, 6-4, 6-5, 38-1, 38-3, 38-5, 38-6, and 38-8. Sample locations 

4-l and 4-2, which were selected to provide an assessment of current upstream and downstream 

conditions and to followup on the TPH concentrations found in the 1993 investigation, exhibited 

low concentrations (11 to 41 mg/kg) of TPH-DRO and nondetectable concentrations for 

6-21 
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TPH-GRO and TPH using Method 418.1. Changes in the TPH concentrations detected during 

the 1993 investigation and this RPI could be attributed to frequent flushing of the drainage ditch. 

Little information is available regarding the impacts of TPH on human health or ecological risk. 

Quantification of impacts is difficult since TPH represents a broad range of compounds with 

differing properties. 

Pesticides (Chlorinated and Organophosphorus) 

Pesticides were detected in some sediment samples collected from each SWMU area in both 

depth intervals (Table 6-5). Dieldrin was the pesticide detected most frequently throughout the 

drainage ditches, with concentrations ranging from 9.5 pglkg in the 18- to 24-inch interval 

sample from location 6-1 to 220 pglkg in the 0- to 6-inch interval sample at location 38-l. The 

SSV for dieldrin (3.3 pg/kg) was exceeded in 20 samples (3 of which are duplicates) from 

15 sampling locations. The residential RBC for dieldrin (40 pg/kg) was exceeded in the 0- to 

6-inch interval sample at eight locations (4-2, 6-3, 6-4, 6-8, 38-1, 38-2, 38-3, and 38-6); 

however, the residential RBC also was exceeded at background location 6-6 (220 pg/kg). 

Dieldrin concentrations decreased with depth; the RBC for dieldrin was not exceeded in any 18- 

to 24-inch interval samples. Dieldrin’s presence at NSA Memphis has been attributed to its 

basewide aerial application during the 1950s and 1960s by the U.S. Department of Agriculture 

to control the spread of white-fringed beetles. The basewide presence of dieldrin is discussed 

further in the June 2, 1995 Technical Memorandum Discussion of Dieldrin Risk Management 

Issues, provided in Appendix B. 

Other detected pesticides include aldrin, DDT and its breakdown products DDD and DDE, 

heptachlor epoxide , and stirophos . These compounds are probably present as a result of 

basewide applications for contol of mosquitos and other insects. DDT exceeded its SSV of 

3.3 pg/kg at every sample location where it was detected, but did not exceed its RBC at any 

sample location. DDD exceeded its RBC at sample location 6-3. None of the other pesticides 

detected have an associated SSV. 

6-22 
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Table 6-4 
Total Petroleum Hydrocarbons in Sediment 

Ladustrial Drainage Ditches - SWMUs 4,6. 10,31, and 38 
(data in mglkgl 

Sample Location, Interval, 
and Identification 

4-1 (O-6”) 
004-M-0001-91 

TPH-GRO (8010) TPH-DRO (8015) T%‘H (418.1) 

ND 11 ND 

4-2 (O-6”) ND 41 ND 
004-M-CKIO2-01 

4-2 (18-24”) ND 29 ND 
004-M-WJ2-02 

6-l (O-6”) ND 11 360 
006-MMX)lJJl 

6-1 (18.24”) ND 
006-M-0001 -02 

ND 130 

6-2 (O-6”) ND ND ND 
006-M-000241 

6-3 (O-6”) ND 77 3,000 
006-M-OCQ3-01 

6-4 (O-6”) 0.13 360 1,100 
006-M-o00441 

6-5 (O-6’) ND 10 ND 
ca6-M-ooo5-01 

6-5 DUP (O-6”) 
006-N-0005-01 

ND 10 160 

6-5 (18-24”) ND ND ND 
006-M-0005-02 

6-6 (O-6”) ND ND ND 
006-M-0006-01 

6-6 DJJP (O-6”) 
006-N-ax6-01 

ND ND ND 

31-1 (2-3” over asphalt slab) 
031-M-0001-01 

ND 360 1,100 

38-l (O-6”) ND 82 420 
038-M-0001-01 

38-2 (O-6”) ND 11 ND 
038-M-000201 
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Table 6-l 
Total Petroleum Hydroearboar in Sediment 

Industrial Drainage Ditches - SWMUs 4, 6, 10, 31, and 38 
@ata in me/W 

Sample Location, Interval, 
and ldentirreation TPH-GRO (8010) TPH-DRO (8015) TPH (418.1) 

38-3 (O-6”) 
038-M-0003-01 

384 (O-6”) 
038-M-0004411 

38-4 (18-24”) 
038-M-OOW-02 

38-5 (O-6”) 
038-M4005-01 

38-5 (O-6”) DUP 
038-NmX-01 

38-6 (O-6”) 
038-M-0006-01 

38-7 (Q-6’) 
038-M-OOQ7-01 

38-7 (18-24”) 
038-MXlOO7XI2 

38-8 (O-6”) 
038-MW8-01 

38-8 (18-24”) 
038-MW8-02 

NFC-1 (O-6-) 
NFC-M-0001-01 

NFC-2 (18-24”) 
NFC-M-0001-02 

ND 

0.067 J ND 

ND 15 

ND ND 

ND 

ND 

0.073 J 

ND 

ND 

ND 

NA 

NA 

ND 

ND 

a 

ND 

21 

27 

22 

16 

ND 

ND 

170 

ND 

170 

ND 

ND 

190 

ND 

NA 

NA 

Notes: 

“J” denotes remned concentration represents an estimated value. 
Concentration; shown in BOLD exceed the 100 mglkg cleanup standard for nondrinkiig water aquifers established by TDEC’s UST Division 
NA = NOT ANALYZED 
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Table 6-S 

Compisoo of PesIkkks/PCBa/&rbkk in Bedimad with BBCS 

lndostriol Dnlhage Dltcbea - swMu9 4,6,10,31, and 38 

Mata la ru@ 

4-I (o-6”) 4-2 (o-6”) 4-2 (18-U”) 4-I (o-6”) 61 (18-24”) 6-2 (8-6”) 6-3 w”) 6-4 0J-m 6-5 (04”) RBC RBC 
404-M-ooll1-01 

13 

004-M-ooo2-01 0004-M-0002-02 006-M-ooo1-01 006-M-0001-02 006-M-800241 006-M-ow3-01 Wi-M-0004-01 006M-tMM5-01 RcsidcntJal hdustrhl 

76 II 360 

4.4’-DDD 9.2 

34 9.5 ND 73Dl 1mJ.u 

4.8 

5.7 

ND 

ND ND ND 6,000 DJ 

35 DJ 

22 DJ 

ND 

ND 

ND 

720 DJ 

30 40 

12 2.700 24,000 

17.000 

17,OaI 

340 

4,4’-DDE ND 

4.4’-DDT 1.3 

Akhin 

Heptador Epoxkk 

Arocbt-3240 ND 

MCPA ND 

1,443 Hb 

2,CDB 

2,4,5-TP MlrexJ 

DkbMpFoP 

ND 

ND 

ND 

5.8 

ND 

4 

180 

5.300 

ND ND 
9.3 ND ND 

ND ND ND ND 

ND ND ND ND 

77 ND ND ND 

1.100 

361 

ND 

ND 

23 

ND ND ND ND ND ND 39,000 

ND ND ND 

ND ND ND ND 

ND ND ND ND 

ND ND ND 

50 DJ 

86 DJ 

ND 

ND 

ND 

ND ND 

ND 

ND 

6.4 I 1.900 

12 1mJ 

ND 38 

ND 70 

ND 320 

221 780,caJ 20,000.ooo 

33 J 630,ooO 16.oal.ooo 

2.5 J 650.000 16,ooo,ooo 

ND NA NA 

630 

2850 

Total Pe&khs’ 

lwBdAabk4da 35.3 5.620 1257.5 43.3 9.5 ND 6.13tl 1 .M6 117.9 NIA NIA 
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Table 6-J (toothed) 

Comparkao of P~ktda/PCRs/Herbklda in .%dtmat With RBCS 

lodwtrht -6e Dttrba - SWMUs 4,6,10,31, and 38 

ma bl rmu) 

31-l (Z-3”) over 

6-S DIJP (O-6”) 6-S (18-24”) 6-6 W”~ 6-6 DfJP (0.6”) asphalt stab 3.8-l m-6”) 36-2 W-6”) 311-3 (o-6”) M-4 (o-6”) RBC RBC 
006-N-0005-01 006-M-0005-02 006-M-OOL%O1 006-N-0066-01 031-M-0001-01 038-M-0001-01 038-M-0002-01 038-ium3-01 038-M-0004-01 Rutdenttat ladustrlnl 

4,4’-DDD 

4.4’“DDE 

4.4’-DDT 

l?adrhl man4 

Heptacldor Epoxide 

sttripbor 

MCPA 

2,4-D 

2,4-DB 

2,I.STP (Silrex) 

Dkamba 

ND 
ND 

49 J 
28 J 

ND 

ND 

ND 

ND 

ND 

130 J 

ND 

11,OOOJ 18.olM J 

ND ND 

ND ND 

ND 

ND 12 J 

ND ND 

DIMS& IS J ND ND 

MJ ND 
I2 J ND 

6.4 I ND 

12 J ND 

ND 

ND 

14 J 

ND 

uow 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND ND 

ND 

ND 

32 DJ 

12 DJ 

20 DJ 

ND 

76 DJ 

31 DJ 

270 J 

ND 

22 

ND 

ND 

1.2 

24 

220 w 44W 

460 DJ 37 DJ 

95 DJ 72 DJ 

180 DJ 47 DJ 

ND ND 

ND ND 

ND ND ND 

ND 5100 J 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

l5OW 12 J 

130 DJ 11 J 

70 DJ 

81 DJ 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND ND 

ND ND 

ND ND 

ND 

ND 

ND 

ND 

ND 

ND 

40 360 

2.700 24,000 

1.m 17,Ooa 

1.900 17,am 

NA Nh 
IO 630 

Nh NA 
39.m 1 .ooo.m 

780,ooo 'Eg.ooo*ooa 
630,OCCI 16.000.000 

650,cnM 16.OOO.ooO 

2.300.000 61.000.000 

78,oDo 2.ooo.~ 
Total Perlkided 
PClWHerbktdcs 152.4 130 I 1,026 18.120 494.2 955 5.300 437 23 NIA N/A 

(, /I I 

6-28 

c, 



-. 
, -. 
i.. _ 

c___ 

c- 

c.n 

4, 

“I 
) 

,m, 

? 

RCRA Facility Investigation - Assembly B 
Northside Industrial Drainage Ditches 
NSA Memphis, Millington. Tennessee 

Revision 2 
January 3, 1997 

me 

4,4’-DDD 

4,4’-DDE 

4.4’-DDT 

Aiddo 

Aroclor-1260 

MCPP 

2,4,5-T&’ (SUvex) 

Tsbk 6-5 (coothued) 

Compmison of Pestktda/PCLk/HabkMw In Sediment Wttb RBCs 

lndustrkl Dratoqe Dttcba - SWMUs 4, 6. 10, 31, and 38 

ma h cblly) 

38-4 (18-24”) 38-S (o-6”) 38-5 DUP (O-6”) 38-5 (16-24”) 384 (o-6”) 36-7 (o-6”) 35-l (18-24”) 38-s (o-6”) 38-a (1.5-24”) RRC RBC 
038-M-0004-02 03.9-M-0005-01 038-N-0005-01 038-M-0005-02 038-M-1 038-M-0007-01 038-M-4007-02 038-M-0008-01 038-M-OOOE-02 Raldmtbl fndustrkJ 

ND 26 J .’ 161 ND 42 J ND ND 24 J ND 40 360 

ND II J 6.1 J ND 661 ND ND 9.3 J ND 2.700 24.000 

ND 6.8 J ND ND IQJ ND ND ND 9.1 J 1,900 17,ooo 

ND 8.4 J 8.6 J ND 13 J ND ND ND ND I.900 17,mm 

ND ND ND ND 3.4 J ND ND ND ND 38 340 

ND 1101 ND ND ND ND ND ND ND 320 2850 

ND ND s,zoo 3.600 J ND ND ND ND ND 78,ooo 2.~,ooo 

ND ND ND ND ND ND .ND 6.0 J ND 650.C00 16.000,000 

ND ND ND ND ND ND ND 7.2 ND 2.m.w 61.000.000 

Total Peaiddcd 

PCWHaUctda ND 162.2 5.231.3 3.6@3 134.4 ND ND 46.5 9.1 NIA NIA 
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ClRevision 2 

January 3, 1996 

Table 6-5 (comtimed) 

Compmimn of PatkztdalPCBJHerbktda to Sedtmcnt Wttb RISC* 

Indaatrkl Dmhgc Dltcha - SWMUa 4, 6. 10. 31. and 36 

(d-~P!VW 

NPC-l(o.6”) 

mlrte NFC-M-0001-01 

2.5 J 

4,4’-DDE 5.2 J 

AidliE 2.0 J 

Total Pcrtkldea/ 

PCBs/Hubkldca 9.7 

N&S.. 

RBC - Risk-Based Concentration (USEPA Region 111, January to June. 1996) 

ND = Analytc not detated 

J = Reported concentration represents an estimated value 

D = Compound identifed in analysis as dilution. 

Compounds shown in BOLD exceed residential RBCs. 

NW-2 (11-24”) RBC 

NIT-M-0001-02 R&k&hl 

ND 40 

3.5 J I.900 

ND 38 

3.5 NIA 

RBC 

Induarkl 

360 

17,ooo 

340 

N/A 
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Table 6-5 summarizes the sediment sample results for pesticides, herbicides, and polychlorinated 

biphenyls (PCBs) and compares them to residential and industrial RBCs. Table 6-6 compares 

sample results to the SSVs. Total (summed) pesticides, PCBs, and herbicides in the sediment 

samples are shown in Figure 6-6. The concentrations shown on Figure 6-6 have been color- 

coded to designate their status with respect to residential and industrial RBCs. Figure 6-7 shows 

the number of pesticides, PCBs, and herbicides which exceed published SSVs. 

Polychlorinated Biphenyls (PCBs) 

The PCB Aroclor-1260 was detected at two sample locations: 4-2 (180 pg/kg in the 0- to 6-inch 

interval and 77 pg/kg in the 18- to 24-inch interval) and 38-5 (110 pg/kg in the 0- to 6-inch 

interval). Its SSV (33 pg/kg) was exceeded at both locations, but neither the residential RBC 

(320 pg/kg) nor the industrial RBC (2,850 pg/kg) was exceeded. 

Herbicides 

The herbicides MCPA, MCPP, dicamba, 2,4,5-TP (silvex), 2,4-D (2,4-dichlorophenoxyacetic 

acid), 2,4-DB (4-2,4-dichlorophenoxy) butyric acid), dinoseb, and dichloroprop were detected 

in the sediment samples at relatively low concentrations (130 pg/kg or less), except 

for MCPA and MCPP. MCPA was detected at location 4-2 at concentrations of 5,300 pglkg 

(0- to 6-inch interval) and 1,100 pglkg (1% to 24-inch interval; background location 6-6 at 

concentrations of 11,000 pg/kg (0- to 6-inch interval) and 18,000 pg/kg (duplicate sample, 

0- to 6-inch interval); and location 38-2 at a concentration of 5,100 pg/kg (0- to 6-inch interval). 

The only detection of MCPP was at location 38-5, with concentrations of 5,200 pg/kg 

(0- to 6-inch interval) and 3,600 pg/kg (18- to 24-inch interval). MCPA, MCPP, and 2,4-D 

were detected in both intervals; 2,4-DB, 2,4,5-TP, dicamba, and dinoseb were detected only in 

the 0- to 6-inch interval; and dichloroprop was only detected in the 1% to 24-&h interval. 

None of the herbicides exceeded their residential RBC, and none of the herbicides are listed as 

having an SSV. 
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Metals 

Concentrations of metals in the ditch sediment samples have been compared to RCs (two times 

the background concentration for the drainage ditches), residential and industrial RBCs, and 

SSVs. Several metals were detected in sediment above the RC in both depth intervals, including 

antimony, cadmium, chromium, lead, mercury, thallium, zinc, and cyanide. The residential 

RBC was exceeded for arsenic at three locations (one of which was background location 6-6). 

The SSV for at least one analyte was exceeded at nearly every sampling location in both depth 

intervals. No metals concentrations in background sample 6-6 exceeded either their RCs or the 

residential RBCs; however, SSVs were exceeded for nearly every listed metal. Sample 38-7 

served as the background sample for the samples collected in the North Fork Creek area 

(samples 38-5 through 38-8 and NFC-1 and NFC-2). No metal concentrations in background 

sample 38-7 exceeded either their RCs, residential RBCs, or SSVs. Table 6-7 summarizes the 

metals concentrations in sediment and compares the results to RCs and RBCs. Table 6-8 

compares the analytical results to their SSVs. Figure 6-8 plots the metals concentrations which 

exceed either the RC or the residential RBC. Figure 6-9 lists the number of metals exceeding 

their respective SSVs at each sample location. The following sections discuss the results of the 

metals analyses at each SWMU group. 

-4 

SWMU 4 (Samples 4-I and 4-2) 

One metal exceeded its RC, no metals exceeded their RBCs, and five metals exceeded their 

SSVs. Arsenic exceeded the SSV (5.4 mg/kg) in the 0- to 6-inch interval at locations 4-l 

(9.3 mg/kg) and 4-2 (9.9 mg/kg). Lead exceeded its SSV (21 mg/kg) only at location 4-2, 

where it was detected at 43.8 mg/kg in the 0- to 6-inch interval. The mercury concentration in 

the 18- to 24-&h sample at location 4-2 (0.15 mg/kg) exceeded its RC (nondetect) and SSV 

(0.1 mg/kg). The SSV for nickel (20.9 mg/kg) was exceeded only at location 4-l (27.6 mg/kg, 

0- to 6-inch interval). The zinc concentration in the 0- to 6-inch interval at locations 4-l 

(69 mg/kg) and 4-2 (78.4 mg/kg) exceeded the SSV (68 mg/kg). 
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NOTE: DATA REPORTED IN MICROGRAMS 
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I- I 
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-. 
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SEWER ORIGINATES APPROXIMATELY 
750 FEET EAST OF THIS POINT AT 
BUILDING N-121. 

-N%-1 
- - STORM SEWER (UNDERGF 

WITH ARROW INDICATING 
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NSA MEMPHIS 
MILLINGTON, TENNESSEE 

450 0 450 

SCALE FEET 

FIGURE 6-8 
INORGANICS IN SOIL/SEDIMENT SAMPLES 

NORTHSIDE INDUSTRIAL DRAINAGE DITCHE: 
SWMUs 4, 6. 10, 31, AND 38 

DWG DATE:01/02/96 1 DWG NAME: 94MCSS 
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Table 6-6 
Compnrlooo of Pe&icidcslPClWHabklda tn Sedtmmt With SSVs 

Iodwtrhl Dratnqe Mtches - SWMUs 4, 6, 10, 31, and 38 

(data hl NW 

4-l (O-6”) 4-2 (O-6”) 4-2 (18-24”) 6-l (O-6”) 6-l (18-24”) 6-2 (O-6”) 6-3 (O-6”) 64 (O-6”) 6-5 (o-6”) sedbnmt 

Aete OwM-0001-01 004-M-0002-01 0004-M-000242 006-M-0001-01 006-M-0001-02 006-M-000201 006-M-0003-01 006-M-0004-01 006-M-0005-01 scrctnblg vabm 

13 76 11 34 9.5 ND 73 DJ 17olM 30 3.3 

4,4’-DDT 1.3 6 ND 9.3 ND ND 22 DJ 86 DJ 12 3.3 

Al-dtw1260 ND 180 77 ND ND ND ND ND ND 33 

6-S DUE’ (O-6”) 6-s (18-24”) 
006-N-0005-01 006-M-0005-02 

6-6 (O-6”) 
006-M-0006-01 

31-l (2-3”) over 
6-6 DUP (O-6”) asphdt stab 38-1 (O-6”) 38-2 (O-6”) 38-3 (O-6”) 38-4 (O-6”) sedlmcnt 
006-N-OOO6-01 031-M-6601-01 038-M-lMO1-01 038-M-OOO2-vl 038-M-000~1 038-M-0004-01 screcnior valued 

3oJ ND 14 I 1mDJ 32DJ 224lN UDJ 15ODJ l2J 3.3 

4,4’-DDT 12 J ND ND ND ND HODI 47 nJ 87 DJ ND 3.3 

Amcldor-1260 ND ND ND ND ND ND ND ND ND 33 

Atudvtc 

38d (18-24’3 38-s (O-6”) 38-S DUP (O-6”) 38-5 (18-24”) 38-6 (O-6”) 38-7 (o-6”) 38-7 (18-24”) 38-8 (04’) 38-8 (18-24”) sedlmcnt 
038-M-0004-02 038-M-ooO5-01 038-N-WO5-01 038-M-0005-02 038-M-000&01 0X8-M-OW7-01 038-M-0007-02 038-M-OOOS-01 038-M-000842 scrcelllng valua 

ND 26 J 16 .I ND 421 ND ND 24J ND 3.3 

4,4’-DDT ND 8.4 J 8.6 J ND 13 J ND ND ND ND 3.3 

AkWlor-1260 ND 110 J ND ND ND ND ND ND ND 33 

NFC-1 (O-6”) NFC-2 (18-24”) scdbnent 

Advtc NFC-M-0001-01 NFC-M-0001-02 scrntllng vabm 

2.5 ND 3.3 
NOrrs.- 
ND = Analyte not detected 

_ J = Reported concentration represents an estimated value. 
.. D = Compound identified in analysis at a dilution. 

_ :. Concentrations shown in BOLD exceed Sediment Screening Values. 
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Table 6-7 

Comparhon of Metala lo SaUmad With RCs nod RR& 

MtutriaI Drohge DItcha - SWMUs 4,6, 10, 31, and 38 

(d-hWkl 

4-l w-6”) 4-2 (O-6”) 4-2 (18-24”) 6-l (O-6”) 6-l (18-24”) 6-2 (o-6”) 6-3 (o-6”) 6d W”) 6-5 (o-6”) RC (2 x RRC RBC 

-fie 004-M-0601-01 O#-M-600241 004-M-202 066-M-0601-01 006-M-O601-@2 OIX-M-0602-61 006-M-0003-01 606-M-OOW-01 606-M-000501 Rackmound) RcskknU lnduatrbI 

- 9.3 9.9 2.9 71 8.2 16.6 11 5.4 3.4 J 83.6 23 610 

Rarbmt 294 221 178 159 137 361 176 233 21s 1276 3.500 140,olw 

&nDkrm’ ND ND 0.6 ND ND ND ND ND ND 6% &IS 1.3 

CdltdtUU ND ND ND ND ND 0.97 J 10.3 ND ND 3.8 39 I.ooo 

Cbraplum~ 14.4 26 14.1 39.2 10.7 it.7 s7*8 13.9 $3.4 45 390 lO.tm 

CObdt 14.9 9.3 J 4.9 J 81 10.2 J 32.4 9.8 J 11.91 17.9 93 4.700 120,alo 

COPW 17.4 25.8 lS.3 8.1 Iin 19.8 24.9 12.3 18,.2 67.4 2mJ 76,CQO 

Lead 18.2 1 43.8 J 16.3 J 3463 41.8 J 29.4 J 122 J 13 J 21.5 J 188 NOIK NOtIC 

ND ND 0.15 ND ND ND ND ND ND ND 23 610 

Nkkd 27.6 18.9 15.8 8.8 J 16.9 31.4 14.1 15.6 26.9 116.4 I.600 41.000 

VO4diUtO 33.8 20.8 13.4 J 14.1 19.1 40 11.4 20,6 30 166.4 550 14,cm 

zhc 69 78.4 56 20.2 J 44.4 49.1 184 32.6 47.5 155.8 23,000 610,WJ 
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Tabk 6-7 (conthucd) 

Compauisoo of Metals in Sediment With RCs sod RRCs 

ldostrbd Drabage Ditches - SWMUs 4, 6. 10, 31. and 35 

(data in mg/k@ 

65 DUP (O-6”) 6-5 (18-24”) 

006-N-0005-01 006-M-OOOSPZ 

31-1 (2-3”) DICC 

aspbolt sleb 

031-M-o00141 

38-l (O-6”) 

038-M-0001-01 

38-2 W-6”) 

038-M-2-01 

M-3 (o-6”) 384 (o-6”) 38-4 (16-24”) RC (2 x RRC RBC 

036-M-0003-01 038-M-0004-01 038-M-OOM-02 hc%mW Residential hdduulll 

Barilml 

COdlldUm 

Chromima 

CObOh 

Lead 

mml 
Nkkd 

9.5 

192 

ND 

ND 

12.1 

13.6 J 

18 

23.7 J 

ND 

23 

ND 

ND 

26.2 

53.7 

ND 

8 

137 

ND 

ND 

9.3 

7.4 J 

17.5 

11 J 

ND 

19.8 

ND 

18.3 

43.6 

0.89 

4.8 
96.4 

ND 

13.8 

75.7 

7.7 J 

52.1 

104OP 

0.18 
22.9 

ND 

ND 

13.8 I 

856 

ND 

a.9 

109 

ND 

I.1 J 

19.9 

9.4 J 

22.4 

73 J 

0.2 

22.9 

ND 

25.8 

85.4 

ND 

6.8 

102 

ND 

ND 

11.9 

61 

14.5 

22.2 J 

ND 
14.1 

ND 

0.57 J 

19.2 

47.8 

ND 

10.1 

116 

ND 

0.83 J 

14.9 

10.1 J 

16.6 

43 J 

9.16 

16.3 

ND 

ND 

21.2 

58.9 

ND 

f8.3 J 16.2 I 83.6 

233 1% 1276 

ND 63% 

I.1 J 3.8 

10.9 4s 

9.2 J 93 

19 67.4 

16.7 J 188 

ND ND 

13.2 116.4 

ND 1.42 

ND ND 

21.7 J 166.4 

50.9 J 155.8 

ND 

1.3 J 

10.3 J 

18.3 

18.7 

18.7 J 

ND 

21 

ND 

23 

5,500 

0.15 

39 

390 

4,700 

~.900 

NOIK 

23 

1,600 

390 

NA 

550 

23,ooO 

33.8 1 

57 J 

ND ND NA 

610 

l4o.m 

1.3 

l.aJo 

10,OMl 

120,aal 

76.000 

NOIK 

610 

41.000 

10,ooO 

NA 

14.000 

610,000 

NA 
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Tabk 6-7 (mntiimcd) 

Corn&son of Met& In SedheatWIthRCaondRRCr 

Industrbl Wgc Wdna - SWMUs 4.6, 10,31. and 38 

(&@tn@kl 

38-5 (o-6”) 38-S DUP (O-6”) 38-5 m-24”) 38-6 m-6”) M-8 (o-6”) 38-8 (18-24”) RC (2 I RRC RRC 

-rte 038-M-0005-01 036-N-0005-01 OiW-M-0005-02 038M-OW6-01 036-M-OOOE-01 OM-M-OOon-02 Bsdrpouad) Rcaidcntlal lllduslrbll 

ND ND ND ND 24 J ND ND 31 820 

Arsadc 11.7 J 10.3 ND 31.9 J 24.7 J 22 J 9.6 23 610 

94.6 J 209 38.4 J 550 549 223 222 5+m 140,ooo 

C~dlOlUm 1.9 1.8 ND 1.9 3.4 1.1 J ND 39 1.m 

ma 9.1 J 5.8 J 61 21.2 J if.7 J 11 390 lO.fJQl 

CObOk 8.5 J 16.4 J 4.3 J 25.1 33.4 22.7 14.8 4.700 120,ooo 

(ha= 19.8 19.4 15.4 la.2 20.4 la.3 21.2 2.9M) 76,ooO 

had 19.3 J 28.5 J 10.7 J 53.3 J 54.6 J 67.4 J 25.2 NOil.2 NIX-K 

MaEor ~ ND ND ND 0.24 J ND ND ND 23 610 

Nkkd 12.9 20.4 ND 22.7 28.2 22 16.2 I.600 41 .olm 

V~dbllll 235 25.3 10.3 J 36.8J 51.6 J 43 3 26.4 550 14,ooo 

zinc 46.4 J 49J 29.5 J 46J 59.8 J 57.0 J 43.0 23.000 610,ooO 
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Table 6-7 (coothxd) 

Compmisoo of Metals io Sediment With RCs nod RRCs 

lndos&rial Dmimge Ditcbs - SWMlJs 4, 6, 10. 31, mod 33 

(data h mgikg) 

NFC-1 (O-6”) NFC-2 (18-24”) 
NFC-M-0001-01 NFC-M-0001-02 RC (2 x BP&ground) 

RBC 
Raidenthl 

RBC 
lodushial 

Al-set& 

lkrlum 

lkayllbm 

cadmium 

ClUOlllhUU 

CObdl 

-ppcr 

Lad 

Nkkd 

nn 

5.4 J 

115 J 

0.1 J 

14.2 

8.8 

9.1 J 

11.9 

14.8 

14.3 

17.6 

35.4 

20.1 J 

6.4 J 9.6 

I08 J 222 

0.35 J 

12.2 

7.4 

7.8 J 

11.4 

12.7 

13.1 

15.3 

32.1 

24.6 J 

ND 

ND 

11.0 

14.8 

21.2 

25.2 

16.2 

26.4 

43.0 

ND 

23 

5,500 

0. IS 

39 

390 

4.700 

2.400 

None 

1,600 

550 

23.0 

610 

140.000 

I.3 

l.ooO 

10,000 

120,aoo 

76.000 

None 

41.cw 

14.ooo 

610.000 

47,000 

Notes: 
. Deuctcd concentration cxceals the recommended soil screening concentration for lead (400 ppm) for residential land use (USEPA Office of Solid Waste Emergency Response Directive 9355.4-12). 
lZBC= Risk-based Concentratiin(EPA Region III. January - June. 1995) 
ND = Myte not detected 
J = Rqotud concentration represents an estimated value. 

Concentrations shown in &OLD exceed 2X the background concentration (RC). or the residential RBC. 
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4-l (O-6”) 4-2 (o-69 

004-M-0001-01 004-hSOOO2-01 

9.3 9.9 

ND ND 

14.4 26 

17.4 25.8 

18.2 J 43.8 J 

ND ND 

27.6 18.9 

69 78.4 

4-2 (18-24”) 

004-M-0002-02 

2.9 

ND 

14.1 

15.3 

16.3 J 

0.15 

15.8 

56 

Table 6-8 

ComPzwison of Metals in Sedtment With SSVs 

Industrial Drainage Dttcba - SWMUs 4, 6, 10, 31, and 38 

(data io &kg) 

6-l (o-6”) 6-l (18-24”) 6-2 (o-6”) 6-3 (O-6”) 64 (O-6”) 65 (o-6”) sediment 

006M-0001-01 006-M-0001-02 006-M-tlOO2-01 006-M-0003-01 ooGM-000401 006-M4005-01 scrcenlog vaha 

71 8.2 16.6 11 5.4 5.4 J 8 

ND ND 0.97 J 10.3 ND ND I 

39.2 10.7 12,7 57.8 t3.9 13.4 33 

8.1 13.8 19.8 24.9 12.3 18.2 28 

346J 4l.8 J 29.4 J 122 f 13 J 215 .I 21 

ND ND ND ND ND ND 0.1 

8.8 J 16.9 31.4 14. I 15.6 26.9 20.9 

20.2 1 44.4 49.1 184 32.6 47.5 68 

31-1 (t-3”) over 

6-5 DUP (O-6”) 65 (18-24”) 6-6 w-6”) 64 DUP (O-6”) aspbdt stab 38-l (O-6”) 38-2 (o-6”) 38-3 (04”) 38-4 m-6”) scdimcnt 

-yte 006-N-0005-01 006MXJOOS-02 006-M-0006-01 006-N-0006-01 031-M-0001-01 038-M-000141 038-M-0002-01 038-M-0003-01 038-M-0004-01 scraning Vdua 

At-se& 9.5 8 41.8 J 22.1 J 4.8 8.9 6.8 10.1 18.3 J 8 

cadmium ND ND 1.9 I 0.93 J 13.8 1.1 J ND 0.83 1 1.3 J I 

cbromklm 12.1 9.3 22.5 19.3 75.7 19.9 11.9 14.9 10.3 1 33 

Copper I8 17.5 33.7 23 52.1 22.4 14.5 16.6 18.7 28 

Lead 23.7 J II I 94J 39.1 J 1040 J 733 22.2 J 43 J 18.7 J 21 

M=V ND ND ND ND 0.18 0.2 ND 0.16 ND 0.1 

Nkkd 23 19.8 58.2 39.3 22.9 22.9 14.1 16.3 21 20.9 

zinc 53.7 43.6 77.9 65.8 856 85.4 47.8 58.9 5-I J 68 

(I I, 
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Table 6-8 (continued) 

ComparLwn of Mctnis in Sediment Wltb srdtent Screening Vaiua 

lndustriai Drainage D&ha - SWMUs 4.6. IO, 31. sod 38 

(data in q/Lb) 

384 (18-24") 38-5 (O-6”) 36-S DUP &l-6”) 38-S (Ill-243 38-6 (O-6") M-7 (O-6") 38-7 (18-24") M-8 (o-6”) 38-8 (18-24") scdimtllt 

Annlvlr n~n.wnon4d2 n3n-huonsdl 03%N-0005-01 03X-M-0005-02 038-M-0006-01 038-M-0007-01 038-M-0007-02 038-M-0008-01 038-M-0008-02 screcnbln vsiua 

titlmosl ND ND ND ND ND ND ND 14 J ND 12 

Arsulk 16.2 J 11.7 J 10.3 ND 31.9 J 4.8 J 4.1 J 24.7 J 22 J 8 

Cadmium 1.1 J 1.9 1.8 ND 1.9 ND ND 3.4 1.1 J I 

Chromium 10.9 J I81 9.1 J 5.8 J 61 5.5 J 3.7 J 21.2 J 17.7 J 33 

CWP= I9 15.8 19.4 is.4 18.2 IO.6 7 20.4 18.3 28 

Lead 16.1 J 19.3 J 28.5 J 10.7 J 53.3 J 12.6 J 8.1 J 54.6 1 67.4 J 21 

-lvf ND ND ND ND 0.24 J ND ND ND ND 0.1 

Nkket 13.2 12.9 20.4 ND 22.7 8.1 J ND 28.2 22 20.9 

zinc 50.9 J 46.4 J 49 J 29.5 J 46J 21.5 J 19.1 J 59.8 J 57 J 68 
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Table 6-8 (contlnucd) 

Comparison ol Metals ba Scdirrrmt With Sediment Screenbag Vaiua 

industrlai Drainage Ditcba - SWMG 4, 6, 10.31. and 38 

(data in mglkg) 

NFC-1 (06”) NFC-2 (18-24”) 

AmiTtc NFC-M-8081-81 NFC-M-OIM t3lmcthK Vaiua 

Aramk 

Cdadum 

ChlQItllUm 

Coppr 

tad 

Nktci 

zinc 

N&s: 

ND = Alulyte no~detectcd 

J = Reported concoar*ion rcprewnu an encimatcd value. 

Concentrations shown in BOLD exceed tbe Sediment Sxming Value. 

J.4 J 6.4 J 8 

14.2 12.2 I 

8.8 7.4 33 

ii.9 il.4 28 

14.8 12.7 21 

14.3 13.1 20.9 

35.4 J 32.1 J 68 
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6 (Samples 6-l through 6-S) 

The highest concentrations of metals at SWMU 6 were in samples from locations 6-l and 6-3, 

which were collected directly below outfalls. Five metals exceeded their RCs, no metals 

exceeded the residential RBCs, and six metals exceeded their SSVs. Arsenic did. not exceed its 

RC (83.6 mg/kg), but exceeded its SSV (8 mg/kg) in the 0- to 6-inch interval at locations 6-2, 

6-3, and 6-5, where concentrations ranged from 9.5 mg/kg to 16.6 mg/kg. In the 18- to 24-inch 

interval, arsenic exceeded its RC at location 6-l (8.2 mg/kg) and 6-5 (8 mg/kg) and equalled 

or exceeded its SSV. 

At location 6-3, concentrations of cadmium (10.3 mg/kg), chromium (57.8 mg/kg), and zinc 

(184 mg/kg) exceeded their RCs (3.8 mg/kg, 45 mg/kg, and 155.8 mg/kg, respectively) and 

SSVs (1 mg/kg, 33 mg/kg, and 68 mg/kg, respectively) in the O- to 6inch interval. The 

chromium SSV also was exceeded in the 0- to 6-inch interval sample at location 6-l 

(39.2 mg/kg). 

The lead concentration at location 6-l (346 mg/kg, 0- to 6-inch interval) exceeded its 

RC (188 mg/kg) and its SSV (21 mg/kg). Lead SSVs also were exceeded in 0- to 6-inch 

interval samples from locations 6-2, 6-3, and 6-5, at concentrations ranging from 29.4 mg/kg 

to 122 mg/kg. In the 18- to 24-&h interval, lead exceeded its SSV at location 6-l 

(41.8 mg/kg). 

Nickel did not exceed its RC, but exceeded its SSV of 20.9 mg/kg in the 0- to 6-inch interval 

at locations 6-2 and 6-5, where it was detected at 31.4 mg/kg and 26.9 mg/kg, respectively. 

The cyanide RC (non-detect) was exceeded in the 0- to 6-inch interval sample from location 6-5 

(0.89 mg/kg); however, no SSV exists for this compound. 
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SWMU 31 

Five metals exceeded their RCs and seven exceeded their SSVs at one sample location (3 l-l); 

however, none of the compounds exceeded their RBCs. This sediment sample was collected 

from a depth of 2 to 3 inches above an asphalt slab in a parking lot. 

SVKMU 38 (Samples 38-l through 38-4) 

Two metals exceeded their RCs, none exceeded their residential RBCs, and six exceeded their 

SSVs. The highest concentrations were detected in samples 38-1, 38-3, and 38-4. 

Arsenic exceeded its SSV (8 mg/kg) in the 0- to 6-inch interval at locations 38-l (8.9 mg/kg), 

38-3 (10.1 mg/kg), and 384 (18.3 mg/kg), and in the 18- to 24-inch interval at location 38-4 

(16.2 mg/kg). No arsenic concentration detected in this SWMU group exceeded the RC. 

Cadmium exceeded its SSV (1 mg/kg) at location 38-l (1.1 mg/kg, 0- to 6-inch interval) and 

location 384 (1.3 mg/kg and 1.1 mg/kg in the 0- to 6-inch and 18- to 24-&h intervals, 

respectively). Lead exceeded its SSV (21 mg/kg) in the 0- to 6-inch interval at locations 38-l. 

38-2, and 38-3, where concentrations ranged from 22.2 mg/kg to 73 mg/kg. Nickel exceeded 

its SSV (20.9 mg/kg) in the 0- to 6-inch interval sample collected at locations 38-l (22.9 mg/kg) 

and 38-4 (21.0 mg/kg). Mercury exceeded both its RC (non-detect) and its SSV (0.1 mg/kg) 

in the 0- to 6-inch interval at locations 38-l (0.2 mg/kg) and 38-3 (0.16 mg/kg). Thallium, 

detected only in the 0- to 6-inch interval sample from location 38-2, was detected at 0.57 mg/kg, 

exceeding its RC of non-detect. Zinc exceeded its SSV (68 mg/kg) at location 38-l only, where 

it was detected at 85.4 mglkg in the 0- to 6-inch interval. 

Notih Fork Creek Area (Samples 38-5 through 38-8) 

Eleven metals exceeded their RCs, one exceeded its residential RBC, and six exceeded their 

SSVs. The highest metals concentrations were detected in samples 38-6 and 38-8, collected in 
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the drainage ditch and North Fork Creek, respectively. No RCs, RRCs or SSVs were exceeded 

at sediment sampling location 38-7. 

Antimony exceeded its RC (non-detect) and SSV (12 mg/kg) in the 0- to 6-inch sample collected 

at location 38-8 (14 mg/kg). Arsenic was the only metal which exceeded its residential RBC 

(23 mg/kg), with exceedances in the 0- to 6-inch interval at locations 38-6 (31.9 mg/kg) and 

38-8 (24.7 mg/kg). However, arsenic is present throughout the base and either is an element 

ocurring naturally in elevated concentrations or is a result of arsenical pesticide application to 

cotton crops in the area. Although occurring in soil and sediment throughout the base, the 

observed concentrations are less than half of the RC (83.6 mg/kg). The SSV for arsenic 

(8 mg/kg) was exceeded in the 0- to 6-&h interval sample at locations 38-5, 38-6, and 38-8, 

with concentrations ranging from 11.7 mg/kg to 3 1.9 mg/kg. The 18- to 24-&h interval sample 

from location 38-8 also exceeded the SSV for arsenic, exhibiting a concentration of 22 mg/kg. 

Cadmium exceeded its RC and SSV at locations 38-5 (O-to 6-inch interval), 38-6 (0- to 6-inch 

interval), and 38-8 (both intervals), with concentrations ranging from 1.9 mg/kg to 3.4 mg/kg , 

Chromium exceeded its RC at the 0- to 6-inch interval of location 38-5 and in both intervals of 

sample location 38-8. Chromium concentrations ranged from 17.7 mg/kg to 21.2 mg/kg. Lead 

exceeded its RC and SSV at locations 38-5 (0- to 6-inch interval), 38-6 (0- to 6-inch interval), 

and 38-8 (both intervals), with concentration ranging from 28.5 mg/kg to 67.4 mg/kg. Mercury 

exceeded both its RC (non-detect) and SSV (0.1 mg/kg) at location 38-6 only, where it was 

detected at 0.24 mg/kg in the 0- to 6-inch interval. Nickel exceeded its RC and SSV at 

locations 38-6 (22.7 mg/kg) and 38-8 (28.2 mg/kg in the 0- to 6-inch interval and 22 mg/kg in 

the 18- to 24-inch interval). Zinc exceeded its RC at the 0- to 6-inch interval of location 38-5 

(49mg/kg), the 0- to 6-inch interval of location 38-6 (46 mg/kg), and both intervals of 

location 38-8 (59.8 mg/kg and 57.0 mg/kg, respectively). 
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Downgradient North Fork Creek Sample (Samples NFC-1 and NFC-2) 

The only exceedance of an RBC was for beryllium, which was detected at 0.38 mg/kg and 

0.35 mg/kg in samples NFC-I and NFC-2, respectively. The only exceedance of the SSV was 

for cadmium, which was detected at 14.2 mg/kg and 12.2 mg/kg in samples NFC-1 and NFC-2, 

respectively. NFC-1 was collected from the O-6 inch interval and NFC-2 was collected from 

the 18-24 inch interval. 

6.3 Summary of Nature and Extent 

Analytical results indicate that sediment in certain reaches of the ditches contain elevated 

concentrations of SVOCs, TPH, pesticides, PCBs, herbicides, and metals. Horizontally, most 

of the contaminated sediment is in the SWMU 38 drainage ditch just below the drainage gullies 

leading from SWMU 10 and directly below outfalls. Vertically, most of the contamination is 

limited to the upper six inches of the sediment, except for those locations where contaminant 

concentrations in the shallowest intervals were relatively elevated. Figure 6-10 presents each ~4 

sampling location where at least one contaminant concentration exceeds its RBC or RC. 

Figure 6-11 identifies all sampling locations where at least one contaminant concentration 

exceeds it SSV. The following sections provide an overall analytical summary of sediment 

samples collected from each SWMU group. 

SWMU 4 (Samples 4-l and 4-2) 

SVOCs, metals, and pesticides are present at concentrations lower than samples collected from 

other portions of the drainage ditches. The highest total (summed) SVOC concentration was 

292 pg/kg in the 0- to 6-inch sample at location 4-2. Metals were present at relatively low 

concentrations. However, pesticides and herbicides were present in samples collected from both 

locations at concentrations exceeding the RCs and SSVs. 
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SW 6 (Samples 6-l through 6-5) 

The greatest concentrations of contaminants were identified in samples collected directly below 

outfalls that flow into the ditches, particularly sample location 6-3, which had a total (summed) 

SVOC concentration of more than 20,000 pglkg. Metals, pesticides, TPH, and TPH-diesel 

range organics (DRO) also were detected at elevated concentrations. The extent of 

contamination appears to diminish downstream from the primary outfalls near locations 6-l 

and 6-3. At sample location 6-5, the most downstream sample from this SWMU, total SVOCs 

reduced to 4,789 pg/kg. The same trend was noted for metals, with sample locations 6-l 

and 6-3 exhibiting higher lead concentrations than at location 6-5. 

It is difficult to show any pattern with the pesticides/herbicides or TPH distribution. 

Pesticides/herbicides appear most elevated at locations 6-3 and 6-4. The ubiquitous basewide 

application of pesticides probably has contributed to their distribution in the ditches. Except for 
=$- sample location 6-2, TPH was detected at every 0 to 6-inch sample location. The presence of 

TPH and TPH-DRO is not unexpected, because fuels have been used extensively at the base. 

SWMU 31 (Sample 31-1) 

Toluene was the only VOC detected at sample location 31-1. However, a variety of SVOCs 

were detected exceeding RBCs and SSVs. Pesticides, herbicides, and metals exceeding their 

SSV also were detected. This sample was collected directly upstream from a storm drain and 

above an asphalted portion of a parking lot. It is possible that the SVOCs and other constituents 

present result from the asphalt and/or apron activities. Contaminants from this area likely will 

migrate into the nearby drain and discharge into the drainage ditches. 

SWMU 38 (Samples 38-1 through 38-4) 

The greatest concentrations of contaminants were collected near the drainage gullies that 

transport surface water from SWMU 10 to the SWMU 38 drainage ditch, particularly at sample 
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locations 38-l and 38-3. Samples collected from locations 38-l and 38-3 had total SVOC 

concentrations of more than 35,000 pglkg and 22,000 pg/kg, respectively. Metals were not 

detected in high concentrations relative to RBCs or SSVs. However, pesticides were elevated 

at the three upstream sampling locations (38-1, 38-2, and 38-3). TPH and TPH-DRO also were 

detected. The extent of contamination appears to diminish farther from the outfalls. At sample 

location 38-4, the most downstream sample location at this SWMU, SVOCs were not detected. 

North Fork Creek Area (Samples 38-S through 38-8 and samples WC-1 & NFC-2) 

The greatest concentrations of contaminants were collected in sample 38-8, downstream from 

where the Navy Road bridge crosses over North Fork Creek. Although other constituents were 

detected in North Fork Creek, it appears that impacts from Navy Road may be contributing to 

the identified contamination. Sample 38-8 had a total SVOC concentration of more than 

9,900 pg/kg from both the 0- to 6-inch and 18- to 24-inch interval. SSVs were exceeded for 

six metals at this sample location. Pesticides also were detected in sample 38-8. It is uncertain 

whether pesticides are due to application at the base or in the general area. 

Two additional sediment samples (NFC-1 and NFC-2) were collected from one location 

approximately 600 feet downgradient from sample 38-8 (Figure 6-l). The only exceedances for 

either RBCs or SSVs was for metals, where beryllium exceeded the RBC in both samples and 

cadmium exceeded the SSV in both samples. Because cadmium and beryllium were not 

prevalent in the drainage ditches on base, particularly in the area of SWMU 38 and North Fork 

Creek, the contamination is assumed to have originated from another source. The technical 

memorandum, included as Appendix C, identifies other sources which may be contributing to 

contamination in North Fork Creek. 
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7.0 BASELINE HUMAN HEALTH RISK ASSESSMENT 

7.1 Introduction 

A Baseline Risk Assessment (BRA) analyzes the potential adverse effects arising from actual or 

hypothetical exposures to hazardous substances released from a site if no remedial actions are 

taken to reduce the present contamination. This BRA assesses human health risk at the industrial 

drainage ditch areas (i.e., SWMUs 4, 6, 10, 31, and 38) on the Northside of NSA Memphis. 

Data management and analysis algorithms used to reach the conclusions of this human health risk 

assessment are discussed below. The following sections describe the methods, procedures, 

considerations, toxicological information, and related uncertainties affecting the industrial 

drainage ditch areas at NSA Memphis. The following BRA was prepared generally in 

accordance with the guidelines set forth in: 

a Provisional Guidance for Quantitative Risk Assessment of PAHs (USEPA, 1993). 

l Risk Assessment Guidance for Superfund (RAGS), Volume I - Human Health Evaluation 

Manual, Part A (USEPA, December 1989). 

0 RAGS, Volume I - Human Health Evaluation Manual, (Part B, Development of 

Risk-Based Preliminary Remediation Goals) (USEPA, December 1991). 

a RAGS, Volume I - Human Health Evaluation Manual, Supplemental Guidance - 

Standard Default Exposure Factors - Interim Final (USEPA, March 1991). 

0 RAGS, Volume I - Human Health Evaluation Manual, Supplemental Guidance - 

Dennal Risk Assessment - Interim Guidance (USEPA, August 1992). 
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l Supplemental Guidance to RAGS: Region IV Bulletin, Development of Health-Based 

Preliminary Remediation Goals, Remedial Goal Options (RW) and Remediation Levels 

(USEPA, October 1994). 

l Supplemental Guidance to RAGS: Region IV Bulletin, Calculating the Concentration 

Term (USEPA, May 1992). 

l Selecting Exposure Routes and Contaminants of Concern by Risk-Based Table 

(USEPA, March 1994). 

l Risk-Based Concentration Table (USEPA, March 1995). 

7.2 Objectives 

The objectives of the BRA are to: 

l Characterize the source media and determine the chemicals of potential concern (COPCs) 

for affected environmental media. 

l Identify potential receptors and quantify their potential exposures under current and 

future conditions for all affected environmental media. 

l Qualitatively and quantitatively evaluate the adverse effects associated with the 

site-specific COPCs in each medium. 

l Characterize the baseline carcinogenic and noncarcinogenic risks associated with 

exposure to impacted environmental media at the NSA Memphis drainage ditch areas 

under current and future conditions. 
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l Evaluate the uncertainties related to exposure predictions, toxicological data, and 

resultant carcinogenic risk and noncarcinogenic hazard predictions. 

l Establish Remedial Goal Options (RGOs) for chemicals of concern (COC) in each 

environmental medium based on risk/hazard to facilitate risk management 

decision-making. 

The risk assessment’s value, as a basis for making remedial decisions and determining whether 

detected site concentrations have the potential for toxic effects or increased cancer incidences, 

depends on adequately characterizing chemical contamination. Variables considered in 

characterizing the study area and its associated risk are the amount, type, and location of 

sources; the pathways of exposure (media type and migration routes); and the type, sensitivities, 

exposure duration, and dynamics of the exposed populations (receptors). 

Sarnpling activities consisted of collecting surface (0- to 6-inch interval) and subsurface 

(18- to 24-inch interval) sediment samples from the industrial drainage ditch areas and submitting 

them for laboratory analyses. Only the analytical data for the surface-sediment samples were 

used to predict potential human exposure to environmental contaminant. Subsurface-sediment 

samples are not expected to result in contaminant exposure, and therefore, were not considered. 

Figure 7-l shows the sediment-sampling locations. 

As shown on Figure 7-1, SWMU 6 is the outfall and drainage ditch which drain the Runway 4 

apron. During a storm, drainage flows southwest from the Runway 4 apron outfall (SWMU 6), 

past the western end of SWMU 10 (Northside Landfill, Eastern Portion), and through SWMU 38 

(Industrial Drainage Ditch), where the drainage ditch is joined from the east by the SWMU 4 

ditch. SWh4U 60, the Northside landfill (containing asphalt and other construction debris), is 

west of the ditch across from SWMU 10. Drainage flow from SWMU 38 passes into 
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North Fork Creek and beneath Navy Road bridge approximately 2,000 feet past the landfills 

(SMWUs 60 and 10). Runoff from Navy Road bridge and the surrounding roadway dram 

directly into North Fork Creek. 

Ditch sediment samples were collected at SWMUs 4, 6, 31, and 38, and from the western end 

of the landfill (SWMU 10) to address potential leaching from the landfill into the drainage ditch. 

The four sediment samples collected near the landfill were assigned ID’s corresponding to 

SWMU 38, which is the drainage ditch directly downstream from SWMU 10. Three sediment 

samples were collected in the North Fork Creek Area (downstream of all SWMUs addressed in 

this BRA), and one sample was collected within the SWMU 38 area downgradient of the 

confluence of two ditches (designated 38-5 in Figure 7-l). Four North Fork Creek Area and 

four SWMU 38 sediment samples were collected. No samples were designated as SWMU 10 

samples. Five sediment samples were collected at SWMU 6, and two were collected at 

SWMU 4. 

The storm sewer at SWMU 31, the Aircraft Wash Rack, was inaccessible. A sample of 

sediment accumulating at the storm-sewer grating was collected. The accumulated sediment was 

approximately three inches deep and underlain by the asphalt surface of the parking lot. 

Previous studies have demonstrated that asphaltic surfaces (particularly roadways and 

parking lots) can contribute significant levels of polycyclic aromatic hydrocarbon (PAH) and 

metal contamination to freshwater streams, and highway runoff can elevate PAH and 

metals concentrations in sediment and surface water (Maltby et al., 1995). The 

representativeness of sediment sample 38-8 data (collected downstream of the Navy Road bridge) 

to reflect site impacts is questionable, so it and SWMU 31 sediment data were not used in this 

BRA because they have been impacted by the road and parking lot, respectively. 
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No more than five sediment samples were collected from each drainage ditch for 

characterization. These samples were analyzed for VOCs, SVOCs, chlorinated pesticides/PCBs, 

organophosphorus pesticides, chlorinated herbicides, Appendix IX metals, cyanide, and TPH 

using Level IV-equivalent DQOs for all compounds except for TPH, which was analyzed using 

a Level III-equivalent DQO. Samples were analyzed using SW-846 methods with CLP 

deliverables and reporting requirements. 

Organization 

A human health risk assessment, as defined by BAGS Part A, includes the following steps: 

l Site characterization: evaluation of data regarding site geography, geology, 

hydrogeology, climate, and demographics. 

a Data collection: analysis of environmental media samples, including background/ 

reference samples. 

l Data evaluation: statistical analysis of analytical data to identify the nature and extent 

of contamination and to establish a preliminary list of COPCs based on risk-based and 

background screening. This list will be refmed to identify COCs. 

0 Exposure assessment: identification of potential receptors under current and predicted 

conditions and potential exposure pathways, and calculation/quantitation of exposure 

point concentrations (EPC) and chemical intakes. 

l Toxicity assessment: qualitative evaluation of the adverse effects of the COPCs, and 

quantitative estimate of the relationship between exposure and severity or probability of 

effect. 
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7.3 

Risk characterization: combination of the output of the exposure assessment and the 

toxicity assessment to quantify the total noncancer and cancer risk to the hypothetical 

receptors. 

Uncertainty: discussion and evaluation of the areas of recognized uncertainty in 

human health risk assessments in addition to medium- and exposure pathway-specific 

influences. 

Risk/hazard summary: presentation and discussion of the results of the quantification of 

exposure (risk and hazard) for the potential receptors and their exposure pathways 

identified under the current and future conditions. 

RGOs: computation of exposure concentrations corresponding to risk projections within 

the USEPA target risk range of lE-6 to lE-4 for carcinogenic COCs and hazard quotient 

goals of 0.1, 1, and 10 for noncarcinogenic COCs. 

Site Characterization 

When performing a BRA, environmental media data are compiled to determine potential 

site-related chemicals and exposures as outlined in RAGS Part A. The steps identifying COPCs 

are discussed in the following subsections. 

7.3.1 Data Sources 

Sediment samples were collected and analyzed to delineate the sources, nature, magnitude, and 

general extent of any contamination associated with current or past site operations. The data 

used in the BRA for the combined drainage ditch areas were obtained from the results of the RF1 

and associated sampling activities. Tables 7-l and 7-2 summarize sample analyses performed 
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and sediment-sample identifications, respectively. Samples were submitted to NET laboratory 

for analysis. Analytical results are provided within Attachment 1 of this document. 

Table 7-1 
AIldytical Pluametcn 

chemical CbaracterizPtion 
Assunbly B - Drainage Ditch Area Sediment 

Media Parameters 
> SW-846 Method 

Scdilnenr TCL Volatile Organic Compounds 8240 
TCL Semivolatile Organic Compounds 8270 
TCL Chlorinated Pesticides/PCBs 8080 
Organopbosphonrs Pesticides 8140 
Chlorinated Herbicides 8150 
Appendix IX Metals and Cyanide 6010. 7060. 7421, 7740, 7841, 9012 
Total Petroleum Hydrocarbons EPA 418.1 
Total Petroleum Hydrocarbons - GRO/DRO TN Mod. 8015 - GRO.BTEWDRO 

Note: 
TCL = Target Compound List 

Table 7-2 
Sample Identification Numbers 

Aaaembly B - Drainage Mtcb Area Sediment 

SWMU 4 

SWMU 6 

Associated swMu(s) 
kplc 

LOUdOIl 

4-1 

4-2 

6-l 

6-2 

Sample Identification Number/Interval 

ow-M+ool-ol 

004~M.OOO2-01 

txx-MM101-01 

006-MM)(12Xbl 

SWWJ 31 (accumu latcd soil) 

SWMUs 38 (between SWMUs 10 and 60) 

Nod Fork Creek Area (downstnxo from the confhience of 
SWMUs 4, 6, and 38) 

6-3 006-h4aOO3Jx 

64 006-MXW4-01 

6-5 006-MM)05~1 

31-l 031-M-0001-01 

38-l 038-MXWOl~l 

38-2 038-M-000241 

38-3 038-Mm341 

384 038-MJIOO4-01 

. . . . 38-5 O38-M-0005~1 

38-6 MS-M-OOO6a 

38-l 038-Mao7-01 

38-8 038.M-41 
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7.3.2 Data Validation 

Data validation is an after-the-fact, independent, systematic process of evaluating data and 

comparing them to preestablished criteria to confirm they are of the technical quality necessary 

to support the decisions made in the RF1 process. Parameters specific to the data are reviewed 

to determine whether they meet the stipulated DQO equivalencies. The quality objectives 

address five principal parameters: precision, accuracy, completeness, comparability, and 

representativeness . To verify that these objectives are met, field measurements, sampling and 

handling procedures, laboratory analysis and reporting, and nonconformances and discrepancies 

in the data are examined to determine compliance with appropriate and applicable procedures. 

Data for NSA Memphis were validated in accordance with the methods outlined in the 

October 1994 Comprehensive RFI Work Plan for NSA Memphis. In its validated form, the data 

set was deemed usable for risk-assessment purposes. Attachment 1 of this document contains 

the Assembly B Data Validation Report, while Attachment 2 contains the Assembly B Data 

Validation Report for the two additional samples collected offsite in North Fork Creek. 

7.3.3 Management of Site-Related Data 

All environmental sampling data were evaluated for suitability for use in the quantitative BRA. 

Data obtained via the following methods were considered inappropriate: 

0 Analytical methods that are not specific for a particular chemical, such as total 

organic carbon, total organic halogen, or TPH. 

l Field screening instruments including total organic vapor monitoring units and 

organic vapor analyzers. 
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7.3.4 Selection of COPCs 

The objective of this section of the BRA was to screen the available information on the 

substances detected at the industrial drainage ditches (chemicals present in site samples or 

CPSSs) in order to develop a list or group of COPCs. COPCs are, therefore, chemicals selected 

by comparison with screening concentrations (risk-based and reference), intrinsic toxicological 

properties, persistence, fate and transport characteristics, and cross-media transport potential. 

Any COPC that is carried through the risk assessment process and found to contribute to a 

scenario with an incremental lifetime excess cancer risk (ILCR) in excess of lE-4 or a hazard 

index (HI) greater than 1 for any of the exposure scenarios evaluated, and has an individual 

exposure pathway risk greater than lE-6 or exposure pathway hazard quotient (I-IQ) greater 

than 0.1, is referred to as a COC. ILCR, HQ, and HI are detailed in Toxicity Assessment 

(Section 7.5) and Risk Characterization (Sections 7.6). 

Before evaluating the potential risks/hazards associated with site media, it was first necessary 

to delineate the contamination onsite by noting the chemicals detected in environmental media. 

These chemicals represent the CPSSs for combined drainage-ditch area sediment. The nature 

and general extent of CPSSs were discussed in detail in Section 6 of this RI?1 report. The 

following two comparisons were made to reduce the CPSS list and focus the assessment on 

COPCS. 

Comparison of Site-Related Data to Risk-Based Screening Concentrations 

The maximum concentrations of CPSSs detected during sampling were compared to risk-based 

screening values. These values were obtained from Deteminution of COCs by Risk-Based 

Screening, USEPA Region III, March 18, 1994, and subsequent versions. As a conservative 

screening measure, reported sediment concentrations were compared to residential soil-screening 

values. As stated in the USEPA Region III document, a target hazard quotient of 0.1 and a risk 

goal of lE-6 were used to calculate screening concentrations for noncarcinogens and 
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carcinogens, respectively. In instances where a more recent version of USEPA Region III’s 

RBC tables was necessary, noncarcinogenic chemical values were adjusted to equate with a 

hazard quotient of 0.1. CPSSs with maximum detected concentrations exceeding their RBCs will 

be retained for further evaluation and reference screening. In addition, surrogate screening 

values based on toxicological similarities were used if no screening value was available in 

USEPA’s table. 

The maximum benzo(a)pyrene (BaP) equivalent concentration reported for carcinogenic PAHs 

was compared to its corresponding screening value. At any one SWMU, if the BaP-equivalent 

concentration exceeded its corresponding screening value, all carcinogenic PAH concentrations 

reported at that SWMU were formally addressed in this BRA. PAH conversions were 

performed using current Toxicity Equivalency Factors (TEFs) for PAHs in accordance with 

Provisional Guidance for Quantitative Risk Assessment of PAHs (USEPA, July 1993). 

Therefore, the theoretical maximum equivalent concentration of BaP equivalents was calculated 

for any SWMU where PAHs were identified as COPCs. The maximum concentration of each 

carcinogenic PAI-I reported in any sample collected on a SWMU-specific basis was used to 

calculate this value. This approach is highly conservative, because the maximum concentration 

of each PAH could be reported at different sample locations, and simultaneous exposure to 

multiple locations is unlikely. Table 7-3 calculates BaP equivalents for the industrial drainage 

ditches. 

Comparison of Site-Related Data to Background Concentrations 

Background data for NSA Memphis consist of sediment results discussed in Section 6.1; 

background analytical data are summarized in the Technical Memorandum Assemblies A 

through D Background Reference Concentrations (E/A&H, 1996). Two-times the concentrations 

reported in the background sample were compared to the maximum concentration reported in 

corresponding site media. Following comparison to risk- and hazard-based screening values, 
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Table 7-3 
Calculation of Benzo(a)pyrene Equivalents 
NSA - Memphis 

Millington, Tennessee Calculated for Each SWMU Where PAHs Were Identified as COPCs 

Maximum Reported Concentrations Maximum TEQ 
at Each SWMU (mg/kg) at Each SWMU (mg/kg) 

PAH TEF NFCA 38 6 NFCA 38 6 

Benzo(a)anthracene 0.1 0.69 3.2 1.8 0.069 0.32 0.18 
Benzo(b)fluoranthene 0.1 0.6 5 2.2 0.06 0.5 0.22 
Dibenz(a,h)anthracene 1 0.13 0.63 0.082 0.13 0.63 0.082 
Benzo(k)fluoranthene 0.01 0.4 2.1 1.7 0.004 0.021 0.017 
Benzo(a)pyrene 1 0.61 3.9 2 0.61 3.9 2 
Indeno(l,2,3-cd)pyrene 0.1 0.38 1.5 1.2 0.038 0.15 0.12 
Chrysene 0.001 0.66 3.6 2.3 0.00066 0.004 0.0023 

Benzo(a)pyrene equivalents* I 0.91 5.52 2.62 

NOTES: 
* concentrations equivalent to benzo(a)pyrene were calculated to 

assess the sum potential excess cancer risk posed by PAHs 
NFCA North Fork Creek Area (near SWMU 38) 

TEF Toxicity Equivalency Factor 
TEQ Toxic Equivalents, relative to benzo(a)pyrene 

COPC Chemical of potential concern 
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COPCs whose maximum detected concentrations exceeded corresponding background (reference) 

concentrations were retained for further consideration as COCs. This comparison helps account 

for naturally occurring elements that are common in nature, such as aluminum, manganese, and 

arsenic. Thus, risk and/or hazard associated with naturally occurring elements are not addressed 

where their concentrations are similar to corresponding background. 

Commonly used pesticides also were considered when comparing detected compounds to 

background. MCPA, MCPP, and dieldrin background concentrations were determined as 

discussed in Section 6.1. In addition, dieldrin at NSA Memphis was discussed in the 

June 2, 1995, Technical Memorandum Discussion ofDie&ftin Risk Management Issues, which 

has been included in this RFI report as Appendix B. Dieldrin was used extensively at 

NSA Memphis during a white-fringed beetle quarantine in the 1950s and 1960s. Dieldrin also 

was used in the pest control trade with chlordane for general subterranean termite control. The 

maximum and average concentrations reported for dieldrin at background soil locations were 

0.3 11 mg/kg and 0.13 1 mglkg , respectively. The average background concentration reported 

in soil is greater than the maximum dieldrin concentration reported in sediment from the ditches. 

Furthermore, the reference concentration reported for dieldrin in sediment is 0.24 mg/kg. The 

range of reported dieldrin concentrations for sediment samples from the industrial drainage 

ditches is 0.003 to 0.220 mg/kg. Therefore, dieldrin was not considered to be a COPC at any 

industrial drainage ditch. 

For other chemicals detected in drainage-ditch sediment, if the maximum concentration of a 

CPSS was determined to be less than either two-times background or less than the risk-based 

screening values, the CPSS was not considered further unless deemed appropriate based on 

chemical-specific characteristics (e.g., degradation product with greater toxicity). 
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Elimination of Essential Elements: Calcium, Iron, Magnesium, Potassium, and Sodium 

In accordance with BAGS Part A, essential elements that are potentially toxic only at extremely 

high concentrations may be eliminated as COPCs. Specifically, an essential nutrient may be 

screened out if it is present at concentrations not associated with adverse health effects. Based 

on BAGS, the lack of risk-related data, and the relatively low toxicity of these essential 

elements, the following essential elements were eliminated from this human health risk 

assessment: calcium, iron, magnesium, potassium, and sodium. 

SLImmary of COPCS 

In summary, the risk information usually obtained from the Integrated Risk Information Service 

(IRIS) or Health Effects Assessment Summary Tables (I-IEAST) is necessary to estimate risk and 

hazard (and risk-based screening values). This information is based on toxicological and 

epidemiological data which are critiqued and approved by the scientific and regulatory 

community (i.e., listed in IRIS and/or HEAST). Risk information was not available for some 

CPSSs, so their risk and/or hazard could not be calculated. Data for drainage-ditch media 

sampled were screened using risk-based and background values. The results of the screening 

process are tabulated in this BRA. Chemicals determined to be COPCs through the screening 

process are designated as such using bold type. No risk-based screening values are available 

for TPH, so exposure was not quantified for this group of compounds. 

The results of the sediment screening evaluations are presented in Tables 7-4, 7-5, 7-6, and 7-7 

for SWMUs 4, 6, 38, and North Fork Creek Area sediment, respectively. COPCs identified 

in sediment are: antimony, chromium, 4,4’-DDD, PCB Aroclor-1260, and the PAHs chrysene, 

benzo(a)pyrene, dibenz(a,h)anthracene, benzo(a)anthracene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, and indeno(l,2,3-cd)pyrene. Table 7-8 summarizes the COPCs for each 

associated SWMU. 
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7.3.5 Calculation of Risk and Hazard 

As previously discussed, CPSSs exceeding their respective screening values are considered 

COPCs. Subsequently identifying COCs is a two-phase process. First, COPCs are identified, 

and exposure is estimated for this group of chemicals. RisWhazard is subsequently calculated 

based on exposure estimates, then exposure scenarios exceeding USEPA acceptable limits are 

identified. In the next step, COPCs that exceed lE-6 ILCR or a HQ greater than 0.1 in a 

scenario of concern (i.e., the sum of all exposure pathways in one scenario having ILCR greater 

than lE-4 or HI greater than 1) are retained as COCs. Section 7.5, Toxicity Assessment, 

discusses cancer risk and noncancer toxicity thresholds in detail. 

Table 1-i 
Chemicpls Detected ill sedtment at SWMU 4 

Number of Rcferensc Human Health-Based chemical of 
Dctectiots/Number Concentratton sediment screening Potenthl 

RMg (RC) Compound Name of sample.5 c V&h! Concern? 

2-Butanone 

Semivolatile Organic Compounds i&kg) 

Flwrantbene l/2 19 ND 310.000 No 

Pynne 112 73 ND 230,000 No 

wm Bis(‘L-ctbyihcxyl hthalae b l/2 99-W ND No 

Inorganic Chemicals (mgJkg) 

Arsenic 2J2 9.3-9.9 83.6 0.37 No 

Barium 212 221-294 1276 530 No 

Chromium 2J2 14.4-26 45 39 NO 

Cobalt 212 9.3-14.9 93 470 No 

Coppct 2/2 17.4- 67.4 290 No 
25.8 

L.ead 212 18.2- 188 400 No 
43.8 

NiCkfJl 2R 18.9- 116.4 160 No 
27.6 

Vanadium 212 20.8- 166.4 33 No 
33.8 

zinc 2I2 69-78.4 135.8 2.300 NO 

7-16 



RCRA Facility Investigation - Assembly B 
Northside Inabstrial Drainage Ditches 
NSA Memphis, Millington. Tennessee 

Revision 1 
October 7, 1996 

Table 74 
cbemicalsr)dcctcdinsedimentstswMu4 

Number of Reference Human HeBaaed cbemkal of 
DetectiodNumber conceatration sediment screening Potenthl 

Compound Name of samples RMge cm VdW Concern? > 
PesticideslIIcrbicidesslPCBs (&kg) 

A&in 1R 10 ND 38 No 

Hepnchlor Epoxide II2 4 ND 70 No 

Dieti 2i2 13-76 240 40 No 

44,-DDE l/2 24 ND 1.900 No 

4-4.-DDD 2n 9.2-20. ND. &MO No 

44’-DDT 212 67.3 ND 1,900 No 

MCPA l/Z %Mo ND 3.9w No 

2.4.STP l/2 5.0 ND 63,000 No 

PCB Aroclor-1260 112 184 ND’. 83 YtS 

TPH-GRO 012 ND ND NA No 

TPH-DRO 212 1141 ND NA No 

TPH (418.1) w2 ND ND NA NO 

Table 7-5 
Chemicals Detected in Sediment at !3WhfU 6 

Number of Reference 
Detections/Number Concentration 

HumaJl Health- 
BlWd 

sediment 

Chmid 
of 

Potent&l 
Compound Name 

Acetont 

Acenaphrhene 

Fluorene 

Allmracerle 

Carbazole 

Pbenanrhrene 

Fhorarlthcne 

Pyme 

Benzo(a)antbracene 

of samples Range W) Screening Value Concern? 

Volatile Organic Compounda bg/lsg) 

115 4 ND 780,ooo No 

Semivolatile Organic Compounda (jiglkg) 

l/5 52 ND 47oSKJ No 

l/5 70 ND 310,cQo No 

l/5 120 ND 2.300,OOO No 

l/S 85 ND 32.000 No 

24 460-520 ND ” 230.000 NO 

215 860-2,900 ND 310,ooo No 

315 38-2.400 ND 23o.ooo No 

215 370-1.800 ND 880 YeS 

Bis(2-ethylhexyl)pbthalat 

215 420-2.300 ND f8,ooO YtS 

415 60-1,800 ND ‘wm No 
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Compound Name 

Table 7-5 
CbemicpLFDetectcdhSedimentstSWMU6 

Number of Reference 
lktectiolAdN~her Cowentratlon 

of sanlpks Range (Rc) 

Human Health- 

sediment 
Screening Value 

cbemlcal 
of 

Potential 
Concern? 

BUU4l(%)flUO- 

Benm(k)fluoranthene 

Benz4a)pyr-e 

Dlbenz(a,h)anthracene 

-aow2,3-aPp~ 

Bcnzo(g.h.i)perylene 

AtSCYtiC 

Barium 

Cadmium 

cllromlum 

Cobalt 

Copper 

Lead 

Nickel 

Vanadium 

zinc 

2/5 

2t5 

315 

115 

2/s 

315 

515 

515 

215 

515 

515 

s/5 

515 

515 

515 

515 

330-2.200 ND 

310-1.700 ND 

46-2,ooo ND 

82 ND 

190-1.200 ND 

42-1.300 ND 

InorganIc Cbemicnls (mglkg) 

5.4-16.6 83.6 

159-361 1276 

o-97-10.3 3.8 

12.7-57.8 45 

8.1-32.4 93 

8.1-24.9 67.4 

13-346 188 

8.8-31.4 116.4 

14.140 166.4 

20.2-184 155.8 

a80 

8.800 

88 

88 

a80 

230,000 

0.37 

550 

3900 

39 

4m 

7,600 

400 

I.600 

55 

2,300 

YM 

YCS 

YCZ 

YrS 

YCr 

No 

No 

No 

No 

YM 

No 

No 

No 

No 

No 

No 

Diddti 415 3.0-170 240 40 No 

44I’-DDE 315 6.4-50 ND 1,900 No 

4-d’-DDD 315 12-6,ooo ND 2m YM 

44’-DDT 415 9.3-86 ND 1.900 No 

2,4-D 115 49 ND 78,000 No 

2.4-DB l/5 33 ND 63.000 No 

2,4,5-T l/5 2.5 ND 63,000 No 

Dinoseb II5 15 ND 7.800 No 

TPH-GRO 115 0.13 ND NA No 

TPH-DRO 415 IO-360 ND VA No 

TPH (418.1) 315 360-3.ooo ND NA No 
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Table 7-6 
Chemicals Detected in Sediment at SWMU 38 

Compound Name 

Number of 
DctectioWNumber 

of Bamplea 

Reference 
collcatratlon 

(RC) 

Hmnan Heal&- 
Baaed chemtcal of 

Potential 
Concern? 

Volatile Organic CompoMdr oloko, 

ACetotE 214 849 ND 7.800 No 

Bromomethanc l/4 2 ND II.000 No 

Semlvolatlle Organic Compounds (jtgkg) 

Naphtbalene 

Acenaphtbylcne 

AtZWM@llCnC 

Dibenzofuran 

l/4 60 ND 310,am No 

l/4 93 ND 470.000 No 

214 31M40 ND 470,ooo No 

214 150.270 ND 31.000 No 

nuorcne 214 26@510 ND 310,000 No 

Phenanthrene 214 1.800-1.900 ND 230,000 No 

ANhrPCUlC 

Carbazolc 

Fluommhene 

214 400-410 ND 230,000 No 

l/4 340 ND 32,000 No 

3/4 3304,700 ND 230,000 No 

314 2604,700 ND 230,000 No 

Butylbenzylphtbalate 

Benao(n)antbracene 

C-e 

114 380 ND LHwoo No 

214 1 ,!WO-3,200 ND 880 YM 

214 2.100-3.600 ND 88,ooo YCS 

214 410-630 ND 46.ooo No Bis(2-etbylhcxyl)phtate 

BMZO(b)fluorpnthc~ 

BenzoQfluorantbene 

Benzo(si)pyreoe 

Indeno(lJ,J-cd)pyrene 

Benzo(g,h,i)perylcne 

Dlbenz(a,h)iulthrPcea 

214 1,900-5.ooo ND 880 YM 

214 l&JO-2,100 ND 8.800 YCS 

214 1.700-3 ,!wo ND 88 YCS 

214 730-l ,500 ND 880 YM 

2/4 630-l ,400 ND 230,ooo No 

2f4 350630 ND 88 YB 
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Table 74 
cbemtcals Detected In sediment at SWMU 38 

Compound Name 

Number of 
DetectiondNmnber 

of samples 

Reference 
Concentration 

(Rc) 

Humna He&b- 
Baaed chemical of 

sediment Potential 
screening value Concern? 

AKCItiC 

Barium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Mercury 

Nickel 

414 6.8-18.3 83.6 0.37 No 

414 102-233 638 550 No 

3i4 0.83-1.3 3.8 3.9 No 

414 10.3-19.9 45 39 No 

4i4 6-18.3 93 470 No 

414 14.5-22.4 67.4 290 No 

414 18.7-73 188 400 No 

214 0.16-0.2 ND 2.3 No 

414 14.1-22.9 116.4 I60 No 

Vanadium 414 19.2-33.8 166.4 55 No 

llxallium (as carbonate) 114 0.57 ND 6,300 No 

414 47.8-85.4 155.8 2,300 No 

Pesticides/Herbicidc/PCRs bg/kg) 

Die&ill 4f4 12-220 240 40 No 

4-4*-DDE 3/4 70-95 ND 1,900 No 

4-4’.DDD 414 11-460 ND 2.700 No 

4-4’.DDT 314 47-180 ND I.900 No 

MCPA 114 5.100 ND 3.900 No 

TPH Compounds bdkd 

TPH-GRO l/4 0.067 ND NA No 

TPH-DRO 314 II-82 ND NA No 

TPH (418.1) 214 3w20 ND NA No 
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Table 7-7 
Chemicals Detected in Sediment at the North Fork Creek Area 

Compolmd Name 

Number of 
Datecu0m/ 

Number of Samples Range 

Reference 
corKmtratton 

mo 

HIEMU Healtb- 
Baaed cbemlcal of 

Sediment tjammbg Potential 
Value Concern? 

Volatile Organic Compounds Gglkgl 

Accfonc 2t4 5-33 ND 780.000 NO 

Bromomethane II4 2 ND ll.ooo No 

Semivolatile Organic Compounds (&kg) 

Acenaphchylene 

Ruorene 

Phenanthrcnt 

AdXXCIlC 

FlUOrPnthCllC 

Pyrene 

Butylbenzylphthalate 

Bemo(a)anthracene 

Chrysem 

Bis(2tthylhcxyI)phthalate 

Benzo(b)fluoranthene 

Benzo(k)fluoranlhene 

Benzo(n)pyrene 

Indeno(l,2,kd)pyreae 

Dibenz(a,h)antbracene 

Benzo(g,h,i)perylene 

1t4 84 ND 470,aoo No 

II4 76 ND 31o.ooo No 

214 83-1.200 ND =wxJ NO 

l/4 250 ND 2.300,000 No 

4t4 42-1.800 ND 310.000 No 

314 78-l ,200 ND 230,000 No 

114 110 ND 1,~,~ No 

314 52-690 ND 880 YS 

3t4 56-660 ND fwQ0 Ya 

314 46.130 ND ~.~ No 

214 17OdOO ND 880 YM 

214 88400 ND 8.800 

3t4 52-610 ND 88 

214 110.380 ND 880 

114 130 N-D 88 

214 140-410 ND 230.000 No 

YCS 

Yes 

YCS 

YtS 

Antimony Ii4 

Arsenic 414 

inorganic Cbemlcals (ma/kg) 

14 ND 

4.8-31.9 83.6 

3.1 YtS 

0.37 No 

Barium 4t4 111-550 1276 550 No 

Cadmium 314 I .9-3.4 3.8 3.9 No 

Chromium 414 5.5-21.2 45 39 No 

Cobalt 414 7.4-33.4 93 470 No 

Copper 4J4 10.6-20.4 67.4 290 No 
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Table 7-7 
Cbemlcab Detected in !Sediment at the North Fork Creek Area 

HlunanHeanb- 
Number of Reference Based cbemlcal of 
Detections/ CorK!entratlon Sediment Screeaiug Potenthi 

p Rpog W) Corn und Name po Number of Sam les e Value Concern? 

lnorgadc Cbemicd5 (me/kg) 

Lead 414 12.6-54.6 188 400 No 

h4Cl-CUl-y l/4 0.24 ND 2.3 NO 

Nickel 414 8.1-28.2 116.4 160 No 

Vanadium 44 13.2-51.6 166.4 55 No 

Zinc 414 21.5-59.8 155.8 2.300 No 

Aldrin 

Dicldrin 

4-4,-DDE 

44’-DDD 

4-4’-DDT 

MCPP 

2.4.5-T 

Dicamba 

PCB Aroclor-1260 

PesticideslHerbicidcslPCBs b&kg) 

l/Q 3.4 ND 38 No 

314 24-52 240 40 No 

214 6.8-10 ND 1,m NO 

314 9.3-M ND 2,700 No 

214 8.6-13 ND 1.900 NO 

114 5.200 ND 7,800 No 

114 6.0 ND 78,ooo No 

l/4 7.2 ND 230,ooO No 

l/4 110 ND 83 YeS 

TPH-GRO 114 0.073 ND NA NO 

TPH-DRO 2f4 8-21 ND NA No 

TF’H (418.1) 314 170-190 ND NA No 
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4 

6 

38 

Nor& Fork Creek Area 

Table 7-8 
summary of cbtmicals of Pottnihd colhcenl 

Identllled In Drahage Dltcb Sediment at 
NSA Memphis - MUlington, T- 

PAHS PCBS AlltbOllJ, cbromilml 4,4’-DDD 

J 

/ J J 

J 

J / / 

7.4 Exposure Assessment 

This section of the BRA will determine the magnitude of contact that a potential receptor may 

have with site-related COPCs. Exposure assessment involves four stages: 

0 Characterizing the physical setting and land use of the site. 

l Identifying COPC release and migration pathway(s). 

l Identifying the potential receptors, under various land-use or site-condition scenarios, and 

the pathways through which they might be exposed. 

l Quantifying the intake rates, or contact rates, of COPCs. 

7.4.1 Exposure Setting and Land Use 

This section describes the basic layout of each SWMU as well as the suspected contamination 

source(s). Based on the BRAC reuse plan, the land is expected to be commercial/industrial. 

Currently, the ditches are not within the operational area, and site workers do not maintain them 

(i.e., lawn care, etc.), thus no chronic exposure pathway is complete. After the land is 

transferred to the City of Millington, security likely will not be as strictly enforced, and 
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trespassing may become more common. In addition, site workers might be tasked with ditch 

upkeep. Therefore, adolescent trespassers and site workers were assessed as potential receptors 

at SWMUs 4, 6,38, and the North Fork Creek Area. The following text describes the industrial 

drainage ditches. Figure 7-l provides a site map of the industrial drainage ditch area and shows 

the sediment-sampling locations, which were grouped based on their SWMU designation or 

proximity to a particular SWMU. 

swMU4 

SWMU 4 originates as a storm sewer at Building N-121 and runs westward along 

Casablanca Road to First Avenue, then southwesterly to a section of open drainage ditch which 

discharges into SWMU 38. Building N-121 housed a plating shop where cadmium, chromium, 

copper, nickel, and cyanide-based solutions were used. The Building N-121 Plating Shop Dry 

Well (SWMU 3) was reportedly used for disposal of small quantities of concentrated plating 

solutions and plating-tank overflow. Previous reports also state that up to 17,000 gallons per 

day of dilute wastewater was discharged into the storm sewer and drainage ditch from 

Building N- 12 1 operations (Harmon, 1983). 

Samples for SWMU 4 (4-l and 4-2) were collected from the 0- to 6-inch interval of depositional 

areas in the drainage ditch (i.e., areas that contain stagnant water except during storms). 

Sample 4-l was collected upgradient from SWMU 5 in organic-rich sediment where 

contaminants could have concentrated. Sample 4-2 was collected farther downstream in a 

channelized area near SWMU 5. Sample 4-2 reportedly had a strong diesel odor. 

Both samples collected from SWMU 4 contained four SVOCs. DROs were detected at 

concentrations ranging from 11 mg/kg to 41 mg/kg. 

7-24 



RCRA Facility Investigation - Assembly B 
Northside Industrial Drainage Ditches 
NSA Memphis, Millington, Tennessee 

Rm’sion I 
October 7, 19% 

SWMU6 

SWMU 6 originates as an underground storm sewer at Building N-126 and as an open drainage 

ditch just south of the Runway 4-22 apron. The underground portion of SWMU 6 at 

Building 126 flows southwesterly to the apron along Runway 4-22, where it turns due west and 

becomes an open drainage ditch, intersecting the open drainage ditch south of the Runway 4-22 

apron, The open drainage ditch portion of SWMU 6 continues southwest to a point between 

SWMU 60 (Northside Landfill, Western Portion) and SWMU 10 (Northside Landfill, 

Eastern Portion), where it empties into the SWMU 38 drainage ditch. Building N-126 is located 

in the flight operations area. A battery shop in the northeast corner of the building operated 

from 1955 until 1981 and reportedly discharged liquid battery wastes through drains into 

SWMU 6. SWMU 6 is part of the storm sewer system which currently drams the N-126 area, 

When the battery shop in Building N-126 was operating, approximately 100 gallons per day of 

a diluted and neutralized acid mixture reportedly was discharged into the storm sewer. 

Electrolyte spills and drippings also were discharged into Building N-126 floor -drains. These 

floor drains were connected to 3- and 4-&h acid-resistant pipes which emptied into the storm 

sewer. The sewer reportedly has been damaged by the acid releases. Substantial erosion also 

has been identified where the storm sewer discharges into the ditch west of Building N-126. 

All five samples for SWMU 6 (6-l through 6-5) were collected from the upper reaches of the 

drainage ditches; contaminants appear most prevalent at sampling locations 6-l through 6-4. 

Sample 6-6 was not included in this group because it is considered a background sample. 

Sample 6-l was collected from an area of extensive sediment deposition in the drainage ditch 

about 35 feet downstream from the outfall that marks the most upstream point of the drainage 

ditches. The sediment in the upper 3 to 4 inches was coarse brown sand, underlain by a tight 

clay, with little petroleum odor. Samples 6-2, 6-3, and 6-4 all were collected near a concrete 

outfall leading into the main channel of the SWMU 6 drainage ditch. Sediment characteristics 

generally were similar to those of sample location 6-l. However, a diesel odor was noted at 
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locations 6-3 and 6-4. Sample 6-2 may not have had the diesel odor because it was collected 

from recently deposited sediments in a gully that appeared to dram a localized area. Sample 6-5 

was collected about 30 feet downstream from where samples 6-3 and 6-4 were collected. 

Sample 6-5 had sediment characteristics similar to sample location 6-l and reportedly had a 

slight diesel odor. 

Sample location 6-3 had the highest concentrations of SVOCs and metals in comparison to the 

other sample locations, This sample, collected directly below the concrete outfall, would be 

expected to show the highest concentrations of contaminan ts, if the outfall is a suspected source. 

SWMU 38 

All four samples for SWMU 38 (38-l through 38-4) were collected near SWMU 10 where 

leachate impacts would be most likely. SWMU 10 is north of the existing Aircraft Fire Fighting 

Training Facility (AFFTF) (SWMU 5) and south of the Runway 4-22. Although the exact 

boundaries of the landfill are unknown, it is suspected to cover 13 to 20 acres. SWMU 10 was 

a ravine reportedly used for construction debris disposal. The only documented description of 

waste disposal at the site is found in several 1980 contract documents which required contractors 

to use the area for disposal of rubbish and construction debris (i.e., construction materials, 

paper, metal scrap, leaves, and ash associated with paper incineration). SWMU 10 was 

originally designated as a “No Further Action” site because of the presumed nature of the 

landfill’s contents. Erosion and debris were visible on the banks of SWMU 6, where it flows 

past SWMU 10. Because of this and the planned transfer of this property to the City of 

Millington, SWMU 10 was partially assessed by sampling the bank sediments of SMWUs 6 

and 38 to determine whether contaminants are leaching from the landfill. 

Although many SVOCs were detected in the sediment, they appear localized to the portion of 

the drainage ditch that borders SWMU 10. This may indicate that SWMU 10 is responsible for 
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the contaminants present in this portion of the drainage ditches. Sample 38-1, a brown, silty 

clay, was collected approximately 50 feet downstream of where another drainage ditch flows into 

the main drainage ditch. Sample 38-1 was collected from a dry, shallow drainage gully that 

appeared to drain a portion of SWMU 10. A diesel odor was noted in this sample. Sample 38-2 

was collected from a dry, steep gully that also appeared to dram a portion of SWMU 10. The 

sediment was a brown silty clay, but no petroleum odors were noted. Sample 38-3 was collected 

from a shallow gully leading from an area of exposed concrete at SWMU 10, and no petroleum 

odors were noted. Sample 38-4 was collected about 100 feet downstream from SWMU 10 in 

an area of extensive sediment deposition. Clay was encountered at less than 1 inch below the 

surface, and the sample did not have a petroleum odor. 

The samples with the highest concentration of contaminants were collected at the water line 

directly below the dry gullies leading from SWMU 10 into the SWMU 38 drainage ditch. 

Sixteen SVOCs were detected at sample locations 38-l and 38-3, which both were collected 

below the drainage gullies. Like the samples near SWMU 6, it appears that contamination in 

the upper portion of the drainage ditches at SWMU 10 is localized and not likely to impact 

North Fork Creek. 

North Fork Creek Area 

Sample locations 38-5 through 38-8 were grouped because that area receives runoff from all the 

SWMUs previously mentioned and it is close to North Fork Creek. SWMU 38 consists of 

miscellaneous ditches draining the industrial areas in the northern portion of NSA Memphis and 

a small part of the southern portion of the base. The open drainage ditches comprising 

SWMU 38 within the NSA Memphis Northside flow to the southwest, where they eventually 

discharge into North Fork Creek. SWMU 38 is intersected by SWMU 6 south of Runway 4-22, 

and SWMU 4 northwest of the AFFTF (SWMU 5). Surface-water runoff and other outfalls 
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from the north side of the base also discharge into SWMU 38. Most wastes entering the 

drainage ditch would be transported downstream with flow. 

Samples 38-5 through 38-8 were collected within and upstream of North Fork Creek, which 

borders the base to the west. North Fork Creek flows south, and samples were collected 

upstream and downstream of the confluence with SWMU 38. The bank of North Fork Creek 

at sample location 38-7 was very steep, and it was difficult to collect a sediment sample; 

therefore, the sediment samples were collected from the water’s edge to obtain a more discrete 

sample interval. 

Sample 38-5 was collected within the drainage ditch in an area characterized by stiff clay that 

appeared heavily eroded. Sample 38-6 was collected in the ditch about 100 feet upstream of its 

confluence with North Fork Creek. The sediment collected was very sandy and appeared to 

have been deposited recently. This sample location was also adjacent to a steep bank 

downstream from Navy Road. Sample 38-7, the reference sample for conditions in 

North Fork Creek, was collected about 75 feet upstream of the confluence with SWMU 38. 

Sample 38-8 also was collected in North Fork Creek, but downstream of the SWMU 38 ditch 

and downstream of the Navy Road overpass. 

Nine SVOCs were reported in sample 38-5. As previously mentioned, the high concentrations 

of SVOCs in sample 38-8 are suspected to be related to runoff from the heavily traveled 

Navy Road bridge which crosses North Fork Creek. A comparison of sample 38-7 data 

(upstream of the Navy Road bridge) and sample 38-8 data corroborates this hypothesis. Recent 

studies have quantified the impacts of roadways on freshwater streams. A summary of this 

research is discussed in Section 6 (Nature and Extent of Contamination). 
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SWMU 31 

SWMU 31, Aircraft Wash Rack, is connected to the underground storm sewer portion of 

SWMU 6. The wash rack was first used in 1956 to rinse treatment chemicals from aircraft, but 

has not been used since at least 1985. Aluminum parts on aircraft were reportedly treated with 

chromic acid (“alodine”) before arriving at the wash rack. The aircraft then were washed with 

a high-pressure detergent to remove the acid. 

Because the storm sewer was inaccessible at SWMU 3 1, sample 31-1 was collected from surface 

sediment adjacent to the storm sewer. The sediment was about 3 inches thick and underlain by 

the asphalt surface of a parking lot. The soil was a dark, organic mixture of silt and clay with 

no noticeable odor. Because this sample was collected from a parking lot surface and sediment 

in the sewer is not accessible (the grating will not open), it was deemed inappropriate to estimate 

risk based on data for a sample collected from accumulating asphalt and runoff detritus. 

7.4.2 Potentially Exposed Populations 

This section describes who may be exposed to contaminants in environmental media. The 

drainage ditches are not currently used or maintained by the Navy, and there would be no 

complete current-use exposure pathway. The potentially exposed populations addressed were 

a hypothetical adolescent trespasser, with the typical future site worker scenario included for 

comparison. The hypothetical future scenario assumes continuous exposure to current 

surface-sediment conditions. 

7.4.3 Exposure Pathways 

This section of the BRA summarizes how potential receptors (hypothetical trespassers and site 

workers) may be exposed to site media. In general, sediment matrix-related pathways include 

incidental ingestion and dermal contact. Wading in and around the ditches was assumed for 

hypothetical trespassers, and approximately 65% of their body surface was assumed to directly 

- 
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contact sediment (including head, hands, arms, legs, and feet). Approximately 20% of 

hypothetical future site workers’ body surface area was assumed to directly contact sediment, 

in accordance with typical dermal exposure assumptions. Because of the limited number of 

sediment samples used to characterize each SWMU, uniform exposure to the maximum reported 

COPC concentrations was assumed for all sample locations. 

7.4.4 Exposure Point Concentrations 

The Exposure Point Concentration (EPC) is the concentration of a contaminant in an exposure 

medium that will be contacted by a real or hypothetical receptor. Determining the EPC depends 

on factors such as: 

a Availability of data 

l Amount of data available to perform statistical analysis 

a Reference concentrations not attributed to site impacts 

0 Location of the potential receptor 

USEPA Region IV guidance calls for assuming lognormal distributions for environmental data 

and the calculation of 95% upper confidence limit (UCL) on the mean for use in exposure 

quantification. Applying the UCL is generally inappropriate when there are less than 

10 samples. For media where less than 10 samples were collected, the maximum positive 

detection of each COPC identified, referred to as the EPC, was used to compute exposure. 

Because of the limited area to be characterized, fewer than 10 sediment samples were collected 

at each SWMU. Therefore, the maximum reported concentrations were used to estimate 

exposure for each SWMU. 

7-30 



RCRA Facility Investigation - Assembly B 
Nonhside Industrial Drainage Ditches 
NSA Memphis, Millington, Tennessee 

Revkion 1 
October 7, 1996 

7.4.5 Quantification of Exposure 

This section describes the models, equations, and input parameter values used to quantify doses 

or intakes of the COPCs for the sediment exposure pathways. The models are designed to 

estimate route- and medium-specific factors, which are multiplied by the EPC to estimate 

chronic daily doses. The intake model variables generally reflect 50th or 95th percentile values 

which, when applied to the EPC, ensure that the estimated intakes represent the reasonable 

maximum exposure (RIME). Formulae were derived from BAGS, Part A unless otherwise 

indicated. 

The dermal contact area was calculated assuming the head, arms, hands, legs, and feet would 

be directly exposed to sediment. The mean dermal contact area for each body part was 

calculated to reflect growth and changes in body proportions during adolescence. From the 

fipusure Fuctors Handbook (USEPA, 1990), the mean total body surface area (90th percentile) 

of a child between the ages of 7 and 16 was calculated to be 15,550 square centimeters (cm*). 

The percent of the total body surface accounted for by hands, legs, arms, feet, and head 

averages 65 % between 7 and 16. From this information, the exposed adolescent skin surface 

per contact event was estimated to be 10,200 cm*. Table 7-9 lists input parameters used to 

compute chronic daily intake (CDI) for potential receptors exposed to sediment contaminants. 

These exposure pathway assumptions were applied for SWMUs 4, 6, 10,‘and 38. 

Because NSA Memphis is part of BRAC, future site use cannot be determined with absolute 

certainty. Therefore, the conservative assumptions were used to account for any reasonable 

future use. Current reuse plans propose that the drainage ditches will be in an area zoned for 

commercial/industrial use, with possible continued use of the nearby airfield. 
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Pathway Parameters 

hgertion Rate (soil) 

Exposure Frequency 

Exposutz Duration 

Dermal Contact Arca 

Skin Adhetence Factor 

Absorbance Factor 

Dermal Mjustmcnt Factor 

Conversion Factor 

Body Weight 

Averaging Time, Non-cancer 

Table l-9 
Parameters Used to Estimnte CD1 

NSA Memphis - Assembly B Drainage Dttcbes 

Trespassing Child (age 7-16) Adult site Worker 

Surface Soil Ingestion and DermJ Contact 

loor’ l@ 

52f 2%’ 

f@ S’ 

10,ZW 4,lW.’ 

1 1 

0.01 (orgarlics) 0.01 (organics) 
0.001 (inorganics) 0.001 (irlorgatlics) 

0.8 (vocs) 0.8 (vocs) 
0.5 (other organic compounds) 0.5 (other orgrnic compolulds) 

0.2 (inorgpniu) 0.2 (inoganics) 

1Ed lE-6 

4P.b 7@.’ 

3.650” 9125’ 

Averaging Time, Cancer 25.5% 25,55@ days 

Notes: 
a = 

b = 

C a 

d = 
e = 
f = 

B = 
NA = 

USEPA (1989) “Risk Assessment Guidance for Superfund Vol. 1. Human Health Evaluation Manual Pan A)’ and USEPA 
(1990) “Exposure Factors Handbook.” 
USEPA (March 1991) “Risk Assessment Guidance for Superfund Vol. I: Human Health Evahution Manual Supplemental Guidance, 
Standard Default Exposure Factors, “Interim Final, OSWER Dircctivc: ~85.6-03.EPA160018-89/043. 
USEPA (December 1991). Risk Assessment Guidance for Superfund: Vol. I - Human Health Evaluation Manual (Part B, 
Development of Risk-based Przliiry Remediation Goals),” OSWER Directive 9285.7-OlB. 
Calculated as the product of Exposure Duration (years) x 365 days/year. 
Calculated as the product of 70 years (assumed lifetime) x 365 days per year. 
Assuming one day per week exposure 
Assuming trespassing occurs during the IO-year adolescent/teenage period 
Not applicable. 

Sediment Pathway Exposure 

Ingestion of COPCs in Sediment 

The following equation is used to estimate the ingestion of COPCs in sediment: 

CDI, = (C,)(IR)(EF)(ED)(F)(FI)/(BW)(AT) 
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where: 

CDI, = ingested dose (mg/kg-day) 

c, = concentration of contaminant in sediment (mg/kg) 

IR = ingestion rate (milligrams per day [mg/day]) 

EF = exposure frequency (days/year) 

ED = exposure duration (years) 

F = conversion factor (l E-6 kg/mg) 

FI = fraction ingested from contaminated source (unitless) 

BW = body weight (kg) 

AT = averaging time (days) 

Dennal Contact with COPCs in Sediment 

The following equation is used to estimate intake due to dermal contact with COPCs in 

sediment: 

CD&,= (C,)(CF)(EF)(ED)(F)(FC)(ABS)(AF)I(BW)(AT) 

where : 

CDL 

cs 
CF 

EF 

ED 

F 

FC 

ABS 

AF 

BW 

AT 

= dermal dose (mg/kg-day) 

= concentration of contaminant in sediment (mg/kg) 

= contact factor (cmz) 

= exposure frequency (days/year) 

= exposure duration (years) 

= conversion factor (lE-6 kg/mg) 

= fraction contacted from contaminated source (unitless) 

= absorption factor (unitless value, specific to organic versus inorganic chemicals) 

= adherence factor (milligrams per square centimeter [mg/cm2]) 

= body weight (kg) 

= averaging time (days) 
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As discussed in Section 7.4.4, the maximum concentrations detected for sediment COPCs were 

used as the EPCs. CDIs for incidental ingestion of sediment are shown in Tables 7-10, 7-l 1, 

7-12, and 7-13 for SWMUs 4, 6, 38, and the North Fork Creek Area, respectively. CDIs for 

dermal contact with sediment are shown in Tables 7-14, 7-15, 7-16, and 7-17 for 

SWMUs 4, 6, 38, and the North Fork Creek Area, respectively. Figure 7-2 provides the 

formulae for calculating the CD1 for sediment. 

=4 

7.5 Toxicity Assessment 

7.5.1 Carcinogenicity and Noncancer Effects 

USEPA has established a classification system for rating the potential carcinogenic&y of 

environmental contaminants based on the weight of scientific evidence. The cancer classes are 

described below. Cancer weight-of-evidence class “A” (human carcinogens) means that human 

toxicological data have shown a proven correlation between exposure and the onset of cancer 

(in varying forms). The “Bl” classification indicates some human exposure studies have 

implicated the compound as a probable carcinogen. Weight-of-evidence class “B2” indicates a 

possible human carcinogen, a description based on positive laboratory animal data (for 

carcinogenicity) in the absence of human data. Weight-of-evidence class “C” identifies possible 

human carcinogens, and class “D” indicates a compound not classifiable with respect to its 

carcinogenic potential. USEPA has established slope factors (SF) for carcinogenic chemicals. 

The SF is defined as a “plausible upper-bound estimate of the probability of a response (cancer) 

per unit intake of a chemical over a lifetime” (RAGS, Part A). 

In addition to potential carcinogenic effects, most substances also can produce other toxic 

responses at doses greater than experimentally derived threshold concentrations. USEPA has 

derived Reference Dose (IUD) values for these substances. A chronic RfD is defmed as “an 

estimate (with uncertainty spanning perhaps an order of magnitude or greater) of a daily 

exposure concentration for the human population, including sensitive subpopulations, that is 
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Figure 7-2 

Formulae for Calculating CD1 for Sediment 
Trespass and Site Worker Scenario 

SEDIMENT INGESTION PATHWAY 

Noncarcinogens: 

CDI,, = C. x IR x EF x F x FI x ED 
AT,, x BW 

Carcinogens: 

CDI, = C. x IR x EFx F x FI x ED 
AT, x BW 

SEDIMENT DERMAL CONTACT PATHWAY 

NonCarcinogens: 

CDI,, = 

Carcinogens: 

CDI, = 

C. x CF x EFx F x FC x AF x ABS x ED 
AT,, x BW 

C. x CF x EFx F x FC x AF x ABS x ED 
AT, x BW 
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Figure 7-2 (continued) 

Variable 
BW,,,, 
BWwakc* 
ABS 
AF 
EL+rtr 
J=wa,m 
EF lnspasrer 
EFwx,r 
Trupasrcr 
Raker 
FC 
CFrrupuxr 
CF worker 
AT, 
AT,,., 
AT,,, 
C, 
FI 
F 

Formulae for Calculating CD1 for Sediment 

Description 
average trespasser body weight (ages 7-16) (kg) 
average worker body weight (kg) 
absorbance factor (unitless value specific to organic versus inorganic chemicals) 
adherence factor (1 mg/cm*) 
trespasser exposure duration during (ages 7-16) (yr) 
worker exposure duration during Qr) 
trespasser exposure frequency (days/year) 
worker exposure frequency (days/year) 
trespasser sediment intake rate (mglday) 
worker sediment intake rate (mg/day) 
fraction contacted from contaminated source (unitless = 1) 
trespasser sediment dermal contact factor (cm*lday) 
worker sediment dermal contact factor (cmVday) 
averaging time (carcinogen) 
averaging time (noncarcinogen worker) 
averaging time (noncarcinogen trespasser) 
chemical concentration in sediment (mg/kg) 
fraction ingested from contaminated source (unitless = 1) 
conversion factor (1 E-6 kg/mg) 

Notes: 
CD1 indicates Chronic Daily Intake 
CF units were derived assuming (1 event/day) X (cmVevent) = cm*/day 
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Table 7-10 
Chronic Daily Intakes (CDI) 
Incidental Ingestion of SWMU 4 Sediment (O-l ‘) 

NSA - Memphis 
Millington, Tennessee 

Exposure Fraction 

Point from 
Concentration Contaminated 

Chemical (mgb9 Source 

PCB Aroclor- 1260 0.18 1 

NOTES: 
CD1 Chronic Daily Intake in mg/kg-day 

H-CD1 CD1 for hazard quotient 
C-CD1 CD1 for excess cancer risk 

NA No information available 

Trespassing child Trespassing child Site Site 
(age 7-16) (age 7-16) Worker Worker 

H-CD1 C-CD1 H-CD1 C-CD1 

(w/k-day) OWwW (mg~~gdv) OWwW 

5.70E-08 8.14E-09 8.81E-08 3.15E-08 



L 
c 
-able 7-l 1 

[zhronic Daily Intakes (CDI) 

i Incidental Ingestion of SWMU 6 Sediment (0- 1’) 

NSA - Memphis 

Millington, Tennessee 

Chemical 

Exposure Fraction 

Point from 

Concentration TEF Contaminated 

(WW (unitless) Source 

Benzo(a)pyrene equivalents 2.62 1 1 

Chromium (hexavalent) 57.8 NA 1 

4.4’-DDD 6 NA 1 

NOTES: 

CD1 

H-CD1 

C-CD1 

NA 

TEF 

Chronic Daily Intake in mglkgday 

CD1 for hazard quotient 

CD1 for excess cancer risk 
No information available 

Toxicity equivalency factor used to modify the concentration of polynuclear aromatic hydrocarbons relative to benzo(a)pyrene. 

c, 

Trespassing child Trespassing child 

(age 7-16) (age 7-16) 

H-CD1 C-CD1 

OWkMy) (mg/kgday) 

829E-07 1.18E-07 

1.83E-05 2.61E-06 

1.9OE-06 2.718-07 

Site 

Worker 

H-CD1 

Ow$k-day) 

Site 

Worker 

C-CD1 

@Wwb) 

1.28E-06 4.588-07 

2.838-05 l.OlE-05 

2.948-06 l.O5E-06 
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Table 7-12 

Chronic Daily Intakes (CDI) 

Incidental Ingestion of SWMU 38 Sediment (O-l’) 

NSA - Memphis 

Millington, Tennessee 

Chemical 

Benzo(a)pyrene equivalents 

Exposure Fraction Trespassing child Trespassing child Site Site 

Point from (age 7-16) (age 7-16) Worker Worker 

Concentration TEF Contaminated H-CD1 C-CD1 H-CD1 C-CD1 

(w&9 (unitless) Source (mg/kg-day) h@wW bWwW) OWkg-dv) 

5.52 1 1 1.75E-06 2.50E-07 2.70846 9.648-07 

NOTES: 
CD1 Chronic Daily Intake in mg/kgday 

H-CD1 CD1 for hazard quotient 

C-CD1 CD1 for excess cancer risk 

NA No information available 

TEF Toxicity equivalency factor used to modify the concentration of polynuclear aromatic hydrocarbons relative to benzo(a)pyrene. 
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sble 7-13 

Chronic Daily Intakes (CDI) 

Incidental Ingestion of North Fork Creek Area Sediment (O-l ‘) 

NSA - Memphis 

Millington, Tennessee 

Chemical 

Antimony 
Benzo(a)pyrene equivalents 

PCB Aroclor- 1260 

Exposure Fraction Trespassing child Trespassing child Site Site 

Point from (age 7-16) (age 7-16) Worker Worker 

Concentration TEF Contaminated H-CD1 C-CD1 H-CD1 C-CD1 

(w/kg) (unitless) Source NWkg-day) OWkg-day) b@gdv) OWwW 

14 NA 1 4.43E-06 6.338-07 6.85E-06 2.45E-06 

0.91 1 1 2.88E-07 4.12E-08 4.458-07 1.59E-07 

0.11 NA 1 3.488-08 4.978-09 5.38E-08 1.928-08 

NOTES: 
CD1 Chronic Daily Intake in mg/kgday 

H-CD1 CD1 for hazard quotient 

C-CD1 CD1 for excess cancer risk 

NA No information available 

TEF Toxicity equivalency factor used to modify the concentration of polynuclear aromatic hydrocarbons relative to benzo(a)pyrene. 

i ‘ii 
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Table 7-14 
Chronic Daily Intakes (CDI) 
Dermal Contact with SWMU 4 Sediment (O-l’) 

NSA - Memphis 
Millington, Tennessee 

Dermal Exposure Fraction 
Absorption Point from 

Factor Concentration Contaminatec 

Chemical (unitless) (wdkg) Source 

PCB Aroclor-1260 0.01 0.18 1 

NOTES: 
? 

CD1 Chronic Daily Intake in mg/kg-day 
H-CD1 CD1 for hazard quotient 
C-CD1 CD1 for excess cancer risk 

NA No information available 

Trespassing child Trespassing child 
(age 7-16) (age 7-16) 

H-CD1 C-CD1 

OWkg-day) (mg&vW) 

5.81E-08 8.30E-09 

- The dermal absorption factor was applied to the exposure point concentration 
to reflect the different trans-dermal migration of inorganic versus organic chemicals 

Site Site 
Worker Worker 
H-CD1 C-CD1 

(mg/kg-day) (mg/kg-day) 

7.22E-08 2.58E-08 



c 

gable 7-15 

shronic Daily Intakes (CDI) 

c-Dermal Contact with SWMU 6 Sediment (O-l ‘) 

NSA - Memphis 
Millington, Tennessee 

Chemical 

Benzo(a)pyrene equivalents 
Chromium (hexavalent) 

4,4’-DDD 

Dermal Exposure Fraction Trespassing child Trespassing child Site Site 
Absorption Point from (age 7- 16) (age 7-16) Worker Worker 

Factor Concentration TEF Contaminated H-CD1 C-CD1 H-CD1 C-CD1 
(unitless) (mgW (unitless) Source (mgk-day) NdwW b@wW (w/kg-day) 

0.01 2.62 1 1 8.46E-07 1.21E-07 1.05E-06 3.75E-07 
0.001 57.8 NA 1 1.878-06 2.678-07 2.328-06 8.28E-07 

0.01 6 NA 1 1.948-06 2.778-07 2.418-06 8.6OE-07 

NOTES: 
CD1 Chronic Daily Intake in mg/kgday 

H-CD1 CD1 for hazard quotient 

C-CD1 CD1 for excess cancer risk 

NA No information available 

TEF Toxicity equivalency factor used to modify the concentration of polynuclear aromatic hydrocarbons relative to benzo(a)pyrene. 
- The dermal absorption factor was applied to the exposure point concentration 

to reflect the different transderrnal migration of inorganic versus organic chemicals 
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Table 7- 16 

Chronic Daily Intakes (CDI) 

Dermal Contact with SWMU 38 Sediment (O-l’) 

NSA - Memphis 

Millington, Tennessee 

Chemical 

Dermal Exposure Fraction 

Absorption Point from 

Factor Concentration TEF Contaminated 

(unitless) @x/kg) (unitless) Source 

Benzo(a)pyrene equivalents 0.01 5.52 1 1 

NOTES: 
CD1 Chronic Daily Intake in mglkg-day 

H-CDI CD1 for hazard quotient 

C-CDI CDI for excess cancer risk 

NA No information available 

Trespassing child 

(age 7- 16) 

H-CD1 

OWkday) 

1.78846 

Trespassing child 

(age 7-16) 

C-CD1 

Ow/kg-dv) 

2.55E-07 

Site Site 

Worker Worker 

H-CD1 C-CDI 

bw~~g-day) Ow~~g-day) 
1 

2.218-06 7.91E-07 j 

TEF Toxicity equivalency factor used to modify the concentration of polynuclear aromatic hydrocarbons relative to benzo(a)pyrene. 

- The dermal absorption factor was applied to the exposure point concentration 

to reflect the different transdermal migration of inorganic versus organic chemicals 
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sronic Daily Intakes (CDI) 

Dermal Contact with North Fork Creek Area Sediment (O-l’) 

NSA - Memphis 

Millington, Tennessee 

Chemical 

Antimony 
Benzo(a)pyrene equivalents 

PCB Aroclor-1260 

Dermal Exposure Fraction 

Absorption Point from 

Factor Concentration TEF Contaminated 

(unitless) (w&9 (unitless) Source 

0.001 14 NA 1 

0.01 0.91 1 1 

0.01 0.11 NA 1 

Trespassing child Trespassing child 
(age 7-16) (age 7-16) 

H-CD1 C-CD1 

bwkday) WUwW 

4.52E-07 6.468-08 

2.948-07 4.208-08 

3.55E-08 5.07E-09 

Site Site 
Worker Worker 

H-CD1 C-CD1 

O-w@-day) Ow~g-day) 

5.628-07 2.01E-07 
3.65E-07 1.30E-07 
4.4l.E08 1.588-08 

NOTES: 
CD1 Chronic Daily Intake in mg/kg-day 

H-CD1 CD1 for hazard quotient 

C-CDI CD1 for excess cancer risk 

NA No information available 

TEF Toxicity equivalency factor used to modify the concentration of polynuclear aromatic hydrocarbons relative to benzo(a)pyrene. 

- The dermal absorption factor was applied to the exposure point concentration 
to reflect the different trans-dermal migration of inorganic versus organic chemicals 



RCRA Facility Investigation - Assembly B 
Notttuide Industrial Drainage Ditches 
NSA iUen~his, Millington, Tennessee 

RevEon I 
October 7, 19% 

likely to be without an appreciable risk of deleterious effects during a lifetime. ” These 

toxicological values are used in risk formulae to assess the upper-bound level of cancer risk and 

noncancer hazard associated with exposure to a given concentration of contamination. 

For carcinogens, the potential risk posed by a chemical is computed by multiplying the CD1 

(as mg/kg-day) by the SF (in reciprocal mg/kg-day). The hazard quotient (for noncarcinogens) 

is computed by dividing the CD1 by the RfD. USEPA has set standard limits (or points of 

departure) for carcinogens and noncarcinogens to evaluate whether significant risk is posed by 

a chemical (or combination of chemicals). For carcinogens, the point-of-departure range is 

lE-6, with a generally accepted range of lE-6 to lE-4. These risk values correlate with one in 

10,000 and one in 1 million excess cancer incidence resulting from exposure to xenobiotics 

(all pathways). 

For noncarcinogens, other toxic effects are generally considered possible if the HQ (or sum of 

HQs for a pathway-hazard index) exceeds the threshold value of 1. Although both cancer risk 

and noncancer hazard are generally additive (within each group) only if the target organ is 

common to multiple chemicals, a most conservative estimate of each may be obtained by 

summing the individual risks or hazards, regardless of target organ. This BRA has taken the 

universal summation approach for each class of toxicant. Details regarding the risk formulae 

applied to site data are provided in Section 7.6, Risk Characterization. 

Critical studies used in establishing toxicity classifications by USEPA are shown in the 

IRIS database (primary source) and/or HEAST, Fiscal Year 1995 (secondary source). In 

addition, the USEPA Region III, RBC Tables, First Quarter 1995, contain toxicological values 

not listed in primary or secondary sources. Where applicable, these values also were included 

in the database for this BRA. Table 7-18 summarizes toxicological data in the form of RfDs and 

SFs obtained for COPCs identified in site media, as well uncertainty/modifying factors, target 

organs, and cancer classes (where available). 
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Tox~cokg~cal Reference lnformauon 

for Chenvcak of Polenual Concern 

NSA Memphts RFI 

Mlhngton, Tennessee NonCarcInogenIc Toxicity Data Carcinogenic Tori&y Data 

Oral U”Cerlal”ty lnhalatwn U”Cetil”ty oral sbp lnhalatlon Weight 

Reference Dose Confidence Criiical Effect FaClGf Reference Dose Confidence Cntical Effect Factor FXtCf Slope Factor Of Tumor 

flyp Che”WSll (m da ) Level LeVJ lnhalatmn (m g/day) -1 (m k Iday) -1 Evidence T 

Anhmony oooo4 a L whole bodylblood increased mortakty 1000 NA NA NA NA D 

Benzo(a)pyre”e Equivalents NA NA -NA NA 73 a NA 82 mutagen 

Cadmwm (food) 0001 a Ii protemuria 10 NA NA NA 63 a Bl lung 

Chromwm (as chromwm 46) 0005 a L NA m/10 NA NA NA 42 a A lung 

PCB Arc&r-1260 NA NA NA NA 77 NA 82 hepatocellular carcinoma 

4.ro3J NA NA NA NA 0024 a NA 82 IlVe, 

Notes: 

a = Integrated Risk Information System (IRIS) 

b = Heaith Effeck Assessment Summary Tables (HEAST) 

L = Low confidence level 

Ii = High confdence level 

NA = Nd applicable or not awlable 

A = Human carcmogen. human toxicokycal data have shorn a prove” cwrelatlon between exposure and the onset d cancer 

81 = Probably human carcinogen some human exposure studties have rmpkcated the compound as a probable human carcinogen 

82 = Posslbfe human carcmogen based on positve laboratory antmsl carcmgen~~ty data in the absence of human data 

D = Noncarcinogen. mdwzates a uwnpound not classifable wth respect to Its carcmcgemc potenbal 

c III 
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7.5.2 Evaluating Dermal Exposure and the Resulting Toxicity 

Dermal RfD values and Sfs are derived from the corresponding oral values. In the derivation 

of a dermal RfD, the oral RID is multiplied by an oral absorption factor (ABF), expressed as 

a decimal. The resulting dermal RfD is based on the absorbed dose. The RfD based on 

absorbed dose is the appropriate value with which to compare a dermal dose, because dermal 

doses are expressed as absorbed rather than administered (intake) doses. For the same reasons, 

a dermal SF is derived by dividing the oral SF by the ABF. The oral SF is divided rather than 

multiplied because Sfs are expressed as reciprocal doses. 

Appendix A of RAGS, Part A states that in the absence of specific data, an assumption of 5% 

oral absorption would be relatively conservative. Supplemental Guidance to RAGS: Region N 

Bulletin indicates that in the absence of specific data, USEPA Region IV suggests an oral 

absorption factor of 80% for VOCs, 50% for SVOCs, and 20% for inorganic chemicals. These 

percentages (or associated fractions) were used in this BRA. 

7.5.3 Toxicity Profiles for COPCs 

In accordance with RAGS, brief toxicological profiles were included for all COPCs. Most 

information for the brief profiles below was gleaned from IRIS as a primary source, and HEAST 

as a secondary source. Oral- and inhalation-based RfDs and SFs are noted with an “0” or an 
II - 11 
1, respectively (i.e., RfD, refers to an oral RfD). Any additional references are noted 

specifically in the profiles below (in parentheses). The profiles summarize adverse effects of 

COPCs and the amount associated with such effects. 

Anthony belongs to the same periodic group as arsenic. This element is absorbed slowly 

through the targeted gastrointestinal tract. Another target is blood, where antimony 

concentrates. Due to frequent industrial use, the primary exposure route for antimony to the 

general population is food. Antimony is also a common industrial air pollutant (Klaassen, 
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et al., 1986). The critical effect of antimony is a reduction of longevity. USEPA has not 

classified antimony as a carcinogen, and the IUD, is 0.0004 mg/kg-day. 

Chromium exists in two stable, natural forms: trivalent (CrIII), and hexavalent (CM). Acute 

exposure to chromium can result in kidney damage following oral exposure, or damage to the 

nasal mucosa and septum following inhalation exposure (Klaassen, et al., 1986). Chronic 

inhalation exposure to hexavalent chromium has resulted in kidney and respiratory tract damage, 

as well as excess lung cancer in both animals and humans following occupational exposure. 

Only hexavalent chromium is believed to be carcinogenic by inhalation. Oral RfD values for 

both forms of chromium are 1 .O and 5E-3 (mg/kg-day), respectively. For trivalent chromium, 

the RfD is based on liver toxicity in the rat. For the hexavalent form, the RfD is based on 

unspecified pathological changes observed in rat studies. In addition, hexavalent chromium is 

considered as a group A carcinogen for inhalation exposures, and a SF, of 42 (mg/kg-day)-1 has 

been established for the hexavalent form. Vitamin supplements contain approximately 0.025 mg 

of chromium (NRC, 1989). 

PCB Aroclors are a group of chlorinated hydrocarbons (such as Aroclors 1248, 1254, and 1260) 

that accumulate in fat tissue. Occupational exposure (both inhalation and dermal) to PCBs 

causes eye and lung irritation, loss of appetite, liver enlargement, increased serum liver enzyme 

levels, rashes and chloracne, and decreased birth weight of infants in heavily exposed working 

mothers (Klaassen, et al., 1986 and Dreisbach, et al., 1987). The liver is the primary target 

organ. USEPA classified PCB Aroclors as group B2 carcinogens, primarily based on animal 

data. Oral ingestion of PCBs causes liver and stomach tumors in rat studies. USEPA set 

7.7 (mg/kg-day)-1 as the SF,, for PCB Aroclors, and the RfD was set to 0.00007 mglkg-day. 

4,4’-DDD, a by-product of the pesticide DDT, is a compound typical of halobenzene derivatives. 

It is soluble in fat, but not in water, and its target organ is the brain. This analog of DDT is 
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the least toxic of the three primary DDT analogs (i.e., the least likely to cause cancer). Other 

DDD effects could include cell death in the liver, changes in heart muscles, and kidney damage. 

In a study mentioned in Dreisbach, et al., workers historically exposed to DDT had up to 

648 ppm DDT in their body fat, and no adverse health effects were observed. If an individual 

loses body fat, DDD concentrations are not stored at sufficient concentrations to induce toxic 

effects (Dreisbach, et al., 1987). This compound is listed as a B2 carcinogen, and USEPA 

determined the SF0 for DDD to be 0.24 (mg/kg-day)-1 . 

PAHs include the following list of COPCs: 

Parameter 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Dibenz(a,h)anthracene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Indeno( 1,2,3-cd)pyrene 

Chrysene 

TEF 

0.1 

0.1 

1.0 

0.01 

1.0 

0.1 

0.001 

Some PAHs are toxic to the liver, kidney, and blood. However, the toxic effects of the PAHs 

above have not been well established. There are no RIDS for the PAHs above due to a lack of 

data. USEPA classifies the above-listed PAHs as B2 carcinogens, and their carcinogenicity is 

addressed relative to that of benzo(a)pyrene, having a SF 7.3 (mg/kg-day)-1. TEFs, also set by 

USEPA, are multipliers that are applied to the detected concentrations, which are subsequently 

used to calculate excess cancer risk as discussed earlier. Most carcinogenic PAHs have been 

classified as such due to animal studies using large doses of purified PAHs. There is some 

doubt as to the validity of these listings, and the SFs listed in USEPA’s BBC Table are 
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provisional. However, these PAHs are carcinogens when the exposure involves a mixture of 

other carcinogenic substances (i.e., coal tar, soots, cigarette smoke, etc.), (Klaassen, 

et al., 1986). 

-3 

Other PAHs - those not classified by USEPA as carcinogens - are toxic to the liver, kidney, 

and blood. This group of PAHs includes compounds such as pyrene, acenaphthene, 

acenaphthylene, benzo(g,h,i)perylene, and phenanthrene. USEPA determined RfDs for only two 

of these compounds: pyrene’s RfD, is 0.03 mg/kgday, and this RfD is also used as a surrogate 

RfD, for phenanthrene. The RfD, for acenaphthene was determined to be 0.06 mg/kg-day . 

7.6 Risk Characterization 

Risk characterization combines the exposure assessment and toxicity assessment results to yield 

qualitative and quantitative expressions of risk and/or hazard for the exposed receptors. The 

quantitative component expresses the probability of developing cancer, or a nonprobabilistic 

comparison of the estimated dose with a reference dose for noncancer effects. These quantitative 

estimates are developed for individual chemicals, exposure pathways, transfer media, and source 

media, and for each receptor for all media to which one may be exposed. The qualitative 

component usually involves comparing COC concentrations in media with established criteria 

or standards for chemicals for which there are no corresponding toxicity values. The risk 

characterization is used to guide risk-management decisions. 

Generally, the risk characterization follows the methods prescribed by RAGS Part A, as 

modified by more recent information and supplemental guidance cited in the earlier sections of 

this document. The USEPA methods are, appropriately, designed to be health-protective, and 

tend to overestimate, rather than underestimate, risk. The risk results, therefore, are generally 

overly conservative, because risk characterization involves summing the overestimated risk 

results. 
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7.6.1 Risk Characterization Methodology 

Risks to humans following exposure to COPCs are estimated using USEPA-established methods, 

when available. As discussed above, these methods are health-protective and are likely to 

overestimate risk. Risks from hazardous chemicals are calculated for either carcinogenic or 

noncarcinogenic effects-Some carcinogenic chemicals may also pose a noncarcinogenic hazard. 

The potential human health effects associated with chemicals that produce systemic toxic and 

carcinogenic influences are characterized for both types of health effects. 

Carcinogenic Effects of Chemicals 

The risk attributed to exposure to carcinogens is estimated as the probability of an individual 

developing cancer over a lifetime as a result of exposure to a potential carcinogen. In the 

low-dose range, which would be expected for most environmental exposures, cancer risk is 

estimated from the following linear equation (USEPA, December 1989): 

-. / 

ILCR = (CDI)(SF) 

where: 

ILCR = incremental lifetime excess cancer risk, a unitless expression of the 

probability of developing cancer, adjusted for reference incidence 

CD1 = chronic daily intake, averaged over 70 years (mg/kgday) 

SF = cancer slope factor (mg/kg-day)-1 

For a given pathway with simultaneous exposure of a receptor to several carcinogens, the 

following equation is used to sum cancer risks: 

Risk,, =ILCR(chem,) +ILCR(chem2) + . . .ILCR(chemJ 
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where: 

Ris$ = total pathway risk of cancer incidence 

ILCR(chemi) = incremental lifetime excess cancer risk for a specific chemical 

Cancer risk for a given receptor across pathways and across media is summed in the same 

manner. 

Noncarcinogenic Effects of Chemicals 

The risks associated with the noncarcinogenic effects of chemicals are evaluated by comparing 

an exposure level or intake with a reference dose. The HQ, defined as the ratio of intake to 

RfD, is defined as (R4GS, Part A): 

HQ=CDI/RfD 

where: 

HQ = hazard quotient (unitless) 

CD1 = intake of chemical (mg/kg-day) 

IUD= reference dose (mg/kg-day) 

Chemical noncarcinogenic effects are evaluated on a chronic basis, using chronic RFD values. 

An HQ of 1 indicates that the estimated intake equals the RfD. If the HQ is greater than unity, 

there may be a concern for potential adverse health effects. 

In the case of simultaneous exposure of a receptor to several chemicals, an HI will be calculated 

as the sum of the Hqs by: 

HI=HQi + HQ, + * *.HQi 
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where: 

HI = Hazard Index (unitless) 

HQ = Hazard Quotient (unitless) 

Risk and hazard projections are tabulated on a medium-specific basis following the general 

discussions of risk and hazard quantification methods. 

7.6.2 Sediment Pathways 

exposure to sediment onsite was evaluated under the hypothetical trespass scenario for 

adolescent age trespassers. For this scenario, the incidental ingestion and dermal contact 

exposure pathways were evaluated. Tables 7-19, 7-20, 7-21, and 7-22 present the computed 

carcinogenic risks and/or HQs associated with the incidental ingestion of site sediment for 

SWMUs 4, 6, 38, and the North Fork Creek Area, respectively. Tables 7-23, 7-24, 7-25, and 

7-26 present the computed carcinogenic risks and/or HQs estimated for the dermal contact with 

sediment pathway for SWMUs 4, 6, 38, and the North Fork Creek Area, respectively. 

swMu4 

Hypothetical Future Site Trespasser 

Site trespasser ILCRs are 6E-8 and lE-7 for the ingestion and dermal contact pathways, 

respectively. PCB Aroclor-1260 was the only COPC identified at this SWU; it contributed 

less than lE-6 to the sum ILCR for both exposure pathways. Hazard was not estimated for 

PCB Aroclor-1260 because no reference dose is currently available through IRIS or HEAST. 
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‘-able 7-19 . - 
c:Hazard Quotients and Incremental Lifetime Cancer Risks 

Incidental Sediment Ingestion at SWMU 4 
NSA - Memphis 

Millington, Tennessee 

Chemical 

Oral RfD Oral SF Trespassing child Trespassing child 

Used Used (age 7-16) (age 7-16) 

(mg/kg-day) (mg/kg-day)-1 Hazard Quotient ILCR 

PCB Aroclor- 1260 

Hazard Indices 
Total Risk 

NOTES: 
ND 

ILCR 
NA 

RfD 
SF 

ND 7.7 NA 6.3E-08 

NA 
6E-08 

Not Determined due to lack of available information 
Incremental Lifetime excess Cancer Risk 
Not applicable due to the lack of appropriate toxicological values. 
Reference dose 
Slope factor 

Site 
Worker 

Hazard Quotient 

NA 

NA 

Site 
Worker 
ILCR 

2.4E-07 

2E-07 



Table 7-20 
Hazard Quotients and Incremental Lifetime Cancer Risks 

Incidental Sediment Ingestion at SWMU 6 
NSA - Memphis 

Millington, Tennessee 

Chemical 

Oral RfD Oral SF Trespassing child Trespassing child Site Site 
Used Used (age 7-16) (age 7-16) Worker Worker 

(mg/kgday) (mg/kg-day)-1 Hazard Quotient ILCR Hazard Quotient ILCR 

Benzo(a)pyrene equivalents 
Chromium (hexavalent) 
4,4’-DDD 

Hazard Indices 0.004 
Total Risk 9E-07 

NOTES: 
ND 

ILCR 
RfD 

SF 
NA 

ND 7.3 
0.005 ND 

ND 0.24 

NA 8.7E-07 
0.0037 NA 

NA 6SE-08 

NA 3.3E-06 
0.0057 NA 

NA 2SE-07 

Not Determined due to lack of available information 
Incremental Lifetime excess Cancer Risk 
Reference dose 
Slope factor 
Not applicable due to the lack of appropriate toxicological values. 

0.006 

4E-06 
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STable 7-2 1 
r*az.ard Quotients and Incremental Lifetime Cancer Risks 
GIncidental Sediment Ingestion at SWMU 38 
= NSA - Memphis 

Millington, Tennessee 

Chemical 

Oral RfD Oral SF 
Used Used 

(mg/kg-day) (mg/kg-day)- 1 

Benzo(a)pyrene equivalents 

Hazard Indices 
Total Risk 

NOTES: 
ND 

ILCR 
RfD 

SF 

NA 

ND 7.3 

Trespassing child Trespassing chilc 
(age 7-16) (age 7-16) 

Hazard Quotient ILCR 

NA 1.8E-06 

NA 
2E-06 

Not Determined due to lack of available information 
Incremental Lifetime excess Cancer Risk 
Reference dose 
Slope factor 
Not applicable due to the lack of appropriate toxicological values. 

Site 
Worker 

Hazard Quotient 

NA 

NA 

Site 
Worker 
ILCR 

7.OE-06 

7E-06 



Table 7-22 
Hazard Quotients and Incremental Lifetime Cancer Risks 
Incidental Sediment Ingestion at the North Fork Creek Area 
NSA - Memphis 

Millington, Tennessee 

Oral RfD Oral SF ’ 

Used Used I 
Chemical (mg/kg-day) (mg/kg-day)- 1 

Antimony 
Benzo(a)pyrene equivalents 
PCB Aroclor- 1260 

Hazard Indices 
Total Risk 

0.0004 ND 
ND 7.3 
ND 7.7 

rrespassing child Trespassing chilc 
(age 7-16) (age 7- 16) 

Hazard Ouotient ILCR 

0.0111 NA 
NA 3 .OE-07 
NA 3.8E-08 

0.01 
3E-07 

NOTES: 
ND Not Determined due to lack of available information 

ILCR Incremental Lifetime excess Cancer Risk 
RfD Reference dose 

SF Slope factor 
NA Not applicable due to the lack of appropriate toxicological values. 

Site 
Worker 

Hazard Quotient 

0.0171 
NA 
NA 

0.02 

Site 
Worker 
ILCR 

NA 
1.2E-06 
1.5E-07 

lE-06 
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c 
3able 7-23 
hazard Quotients and Incremental Lifetime Cancer Risks 
’ Dermal Contact with Sediment at SWMU 4 
NSA - Memphis 

Millington, Tennessee 

Chemical 

PCB Aroclor-1260 

Hazard Indices 
Total Risks 

Oral to Oral RfD Oral SF 
Dermal Used Used 

Adjustment (mg/kg-day) (mg/kg-day)-1 

0.5 ND 7.7 

NOTES: 

Trespassing child Trespassing child Site 
(age 7-16) (age 7-16) Worker 

Site 
Worker 

Hazard Ouotient ILCR 

NA 1.3E-07 

NA 
1 E-07 

Hazard Quotient ILCR 

NA 4.OE-07 

NA 
4E-07 

A 

ND Not Determined due to lack of available information 
ILCR Incremental Lifetime excess Cancer Risk 

RfD Reference dose 
SF Slope factor 

NA Not applicable due to the lack of appropriate toxicological values. 
- Dermal to absorbed dose adjustment factor is applied to adjust for Oral RfD; the oral RfD is based 

on oral absorption efficiency which should not be applied to dermal exposure and dermal CD1 

I, 

C II c III 



Table 7-24 
Hazard Quotients and Incremental Lifetime Cancer Risks 
Dermal Contact with Sediment at SWMU 6 

NSA - Memphis 

Millington, Tennessee 

Chemical 

Oral to Oral RfD Oral SF 
Dermal Used Used 

Adjustment (mg/kg-day) (mg/kg-day)-1 

Benzo(a)pyrene equivalents 0.5 ND 7.3 
Chromium (hexavalent) 0.2 0.005 ND 
4,4’-DDD 0.5 ND 0.24 

Hazard Indices 
Total Risks 

NOTES: 
ND 
lwa 

ILCR 
RfD 

SF 

NA 

Not Determined due to lack of available information 
lifetime weighted average; used to calculate excess carcinogenic risk, RAGS Parts A and B 
Incremental Lifetime excess Cancer Risk 
Reference dose 
Slope factor 
Not applicable due to the lack of appropriate toxicological values. 
Dermal to absorbed dose adjustment factor is applied to adjust for Oral RfD; the oral RfD is based 

on oral absorption efficiency which should not be applied to dermal exposure and dermal CD1 

Trespassing child Trespassing child Site Site 
(age 7-16) (age 7-16) Worker Worker 

Hazard Quotient ILCR Hazard Quotient ILCR 

NA 1.8E-06 NA 5.5E-06 
0.0019 NA 0.002 NA 

NA 1.3E-07 NA 4.lE-07 

0.002 0.002 
2E-06 6E-06 
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&able 7-25 
b-r 
CHazard Quotients and Incremental Lifetime Cancer Risks 
c-Dermal Contact with Sediment at SWMU 38 

NSA - Memphis 

Millington, Tennessee 

Oral to Oral RfD 
Dermal Used 

Oral SF 
Used 

Trespassing child Trespassing child 
(age 7-16) (age 7-16) 

Site 
Worker 

Site 
Worker 

Chemical Adjustment (mg/kg-day) (mg/kg-day)-1 Hazard Quotient ILCR Hazard Quotient ILCR 

Benzo(a)pyrene equivalents 

Hazard Indices 
Total Risks 

NOTES: 
ND 

ILCR 
RfD 

SF 
NA 

0.5 ND 7.3 NA 3.7E-06 

NA 
4E-06 

Not Determined due to lack of available information 
Incremental Lifetime excess Cancer Risk 
Reference dose 
Slope factor 
Not applicable due to the lack of appropriate toxicological values. 

, NA 1.2E-05 

NA 
1 E-05 

- Dermal to absorbed dose adjustment factor is applied to adjust for Oral RfD; the oral RfD is based 

on oral absorption efficiency which should not be applied to dermal exposure and dermal CD1 

c II 
i 111 
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Table 7-26 
Hazard Quotients and Incremental Lifetime Cancer Risks 
Dermal Contact with Sediment at the North Fork Creek Area 

NSA - Memphis 

Millington, Tennessee 

Oral to Oral RfD Oral SF Trespassing child Trespassing child 
Dermal Used Used (age 7-16) (age 7-16) 

Chemical Adjustment (mg/kg-day) (mg/kg-day)-1 Hazard Quotient ILCR 

Antimony 0.2 o.ooo4 ND 0.0057 NA 

Benzo(a)pyrene equivalents 0.5 ND 7.3 NA 6.1E-07 

PCB Aroclor- 1260 0.5 ND 7.7 NA 7.8E-08 

Hazard Indices 0.006 

Total Risks 7E-07 

Site Site 
Worker Worker 

Hazard Quotient ILCR ’ 

0.007 NA 

8 NA 1.9E-06 
NA 2.4E-07 

0.007 
2E-06 

NOTES: 
ND Not Determined due to lack of available information 

ILCR Incremental Lifetime excess Cancer Risk 
RfD Reference dose 

SF Slope factor 
NA Not applicable due to the lack of appropriate toxicological values. 

- Dermal to absorbed dose adjustment factor is applied to adjust for Oral RfD; the oral RfD is based 
on oral absorption efficiency which should not be applied to dermal exposure and dermal CD1 
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Hypothetical Future Site Workers 

Site worker ILCRs are 2E-7 and 4E-7 for the ingestion and dermal contact pathways, 

respectively. PCB Aroclor-1260 was the only COPC identified at this SWMU: it contributed 

less than lE-6 to the sum ILCR for both exposure pathways. Hazard was not estimated for 

PCB Aroclor-1260 because no reference dose is currently available through IRIS or HEAST. 

SWMU6 

Hypothetical Future Site Trespasser 

Site trespasser ILCRs are 9E-7 and 2E-6 for the ingestion and dermal contact pathways, 

respectively. BaP equivalents are the primary contributor to ILCR, and 4,4’-DDD is a 

secondary contributor to ILCR (i.e., contributing less than lE-6 to ILCR). Hazard indices for 

the ingestion and dermal hypothetical pathways were projected to be 0.004 and 0.002, 

respectively. The only contributor to the estimated hazard index was chromium. 

Hypothetical Future Site Workers 

Site worker ILCRs are 4E-6 and 6E-6 for the ingestion and dermal contact pathways, 

respectively. BaP equivalents are the primary contributor to ILCR. Hazard indices for the 

ingestion and dermal hypothetical pathways were projected to be 0.006 and 0.002, respectively. 

The only contributor to the estimated hazard index was chromium. 

SWMU 38 

Hypothetical Future Site Trespasser 

Site trespasser ILCRs are 2E-6 and 4E-6 for the ingestion and dermal contact pathways, 

respectively. BaP equivalents are the only contributor to ILCR. Hazard was not estimated for 

BaP equivalents because no reference dose is currently available through IRIS or HEAST. 
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Hypothetical Future Site Workers 

Site worker ILCRs are 7E-6 and lE-5 for the ingestion and dennal contact pathways, 

respectively. BaP equivalents are the primary contributor to ILCR. Hazard was not estimated 

for BaP equivalents because no reference dose is currently available through IRIS or HEAST. 

North Fork Creek Area 

Hypothetical Future Site Trespasser 

Site trespasser ILCRs are 3E-7 and 7E-7 for the ingestion and dermal contact pathways, 

respectively. BaP equivalents are the primary contributor to ILCR. Hazard indices for the 

ingestion and dermal hypothetical pathways were projected to be 0.01 and 0.006, respectively. 

The only contributor to the estimated hazard index was antimony. 

Hypothetical Future Site Workers 

Site worker ILCRs are lE-6 and 2E-6 for the ingestion and dermal contact pathways, 

respectively. BaP equivalents are the primary contributor to ILCR. Hazard indices for the 

ingestion and dermal hypothetical pathways were projected to be 0.02 and 0.007, respectively. 

The only contributor to the estimated hazard index was antimony. 

7.6.3 COCs Identified 

COCs were identified based on the sum of ingestion and dermal risk and hazard projected for 

each SWMU. USEPA has established a generally acceptable risk range of lE-4 to lE-6, and 

a HI threshold of 1 .O. Any COPC that is carried through the risk assessment process and found 

to contribute to a scenario with a cumulative ILCR in excess of lE-4 or HI greater than 1 for 

any of the exposure scenarios evaluated in this risk assessment, and has an individual exposure 

pathway risk greater than lE-6 or exposure pathway HQ greater than 0.1, is referred to as a 

COC. The cumulative ILCR estimated for each SWMU does not exceed lE-4, and therefore, 

no COCs were identified in this BRA based on the sediment exposure pathways’ contribution 

- i 
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to ILCR. The HI estimated for each SWMU does not exceed 1.0, and therefore, no COCs were 

identified in this BRA based on their contribution to HI. No COCs were identified in this BRA. 

7.7 Risk Uncertainty 

This section discusses the uncertainty inherent in the risk assessment process in addition to 

medium-specific and exposure pathway-specific influences. Risk assessment sections are 

discussed separately below, and specific examples of uncertainty sources are included where 

appropriate. 

7.7.1 General 

Uncertainty is a factor in each step of the exposure and toxicity assessments presented in the 

preceding sections. Overall, uncertainties associated with the initial stages of the risk assessment 

process become magnified when they are combined with others. It is not possible to eliminate 

all uncertainties; however, recognizing the uncertainties is fundamental to understanding and 

subsequently using risk assessment results, 

This section presents the uncertainty of site-specific and medium- and pathway-specific factors 

introduced as part of the risk assessment process, in addition to other factors influencing the 

uncertainty of the calculated incremental excess cancer risks and hazard quotients/indices. The 

exposure pathways considered in the Exposure Assessment Section of this BRA are extremely 

conservative. 

Assumptions are made in the risk assessment process based on population studies and USEPA 

guidance, which divides the assumptions into two basic categories: the upper bound (90th to 

95th percentile) and the mean or 50th percentile central tendency (CT) exposure assumptions. 

RME exposure is based on the upper-bound assumptions, and CT exposure is based on mean 

assumptions. Consequently, risks/hazards calculated using RME exposure assumptions are 
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generally overestimates rather than underestimates. CT analysis is performed when COCs are 

identified based on RME calculations; however, no COCs were identified based on RME. 

Therefore, CT analysis was not performed. The following paragraphs discuss sources of 

uncertainty pertinent to each exposure pathway evaluated. 

7.7.2 Quality of Data 

Data collected during the investigation of NSA Memphis are summarized in Section 6 of this 

RFI. Data are evaluated to verify that the QC requirements of the data set have been met and 

to characterize the weakness of questionable data. 

Environmental samples collected from NSA Memphis drainage ditch locations were analyzed 

using Level IV-equivalent DQOs for all analyses except TPH, which adhered to Level III - 

equivalent DQOs. The analytical methods and DQO-equivalent laboratory deliverables are 

summarized in the Data Validation Report - NSA Memphis Assembly 3 (E/A&H, 

November 1995) provided in Attachment 1 of this document and in the Data Validation Report 

for the two additional offsite samples in Attachment 2. 

Most analytical data for environmental samples have inherent uncertainty, which is a function 

of the matrix characteristics and heterogeneity, and the precision and accuracy of sampling, 

preparation, and analysis methods employed. Although data are typically considered to be exact 

values, they are actually the laboratory’s best estimate within a range defined by method control 

limits. As a result, reported concentrations for any chemical can underestimate or overestimate 

actual concentrations. 
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7.7.3 Identification of COPCs 

Before addressing risk/hazard for all chemicals detected, screening values were used to focus 

the BRA on exposure scenarios of concern and COPCs which individually exceed lE-6 risk or 

a hazard quotient of 0.1. 

Exposure Pathways and Contaminants 

As discussed previously in this BRA, a comparison was made using the most conservative soil 

screening values (residential land use) provided by USEPA applied to the sediment-exposure 

pathway. Although some uncertainty exists regarding potential cumulative effects, the fact that 

maximum concentrations detected were used in the screening comparison in concert with 

residential-based soil risk/hazard screening values reduces the potential for underestimating the 

risk/hazard posed by drainage-ditch sediment. The maximum concentration of each chemical 

detected at each SWMU was used in the screening comparison, and the comparisons were not 

location-specific. If the maximum reported concentration at any .sample location at one SWMU 

exceeded the residential risk-based soil screening value, that chemical was carried through the 

screening process. The maximum concentration reported at each SWMU generally was not 

reported at only one sample location, and therefore, a theoretical hot spot was derived to 

represent maximal exposure at each SWMU (i.e., the maximum reported concentrations of all 

sample data corresponding to any one specific SWMU). The use of the theoretical hot spot is 

highly conservative, and continuous, chronic exposure to multiple sample locations is unlikely. 

More than 10 constituents would have to be present at near-RBC concentrations to elicit a 

concern for cumulative effects, and exposure conditions would have to approach typical 

residential assumptions. Although the screening method is highly conservative, inhalation and 

dermal exposure are not incorporated into the soil screening values calculated by 

USEPA Region III. If these pathways were the primary concern (as opposed to ingestion), the 

screening method could eliminate contaminants that should be considered COPCs. An evaluation 
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of NSA Memphis sediment data determined that VOCs were not prominent, and dermal exposure 

was addressed for all COPCs identified by risk-based screening. 

Comparison to Reference Concentrations (Background) 

Because the intent of the BRA is to estimate the excess cancer risk or health hazard posed by 

COPCs, site data were compared to reference concentrations in the RF1 for NSA Memphis after 

comparing them to risk-based screening values. Additional uncertainty is introduced by 

comparing site data to nonspecific screening reference data. Although the background 

concentrations are specific to NSA Memphis, they are not SWMU-specific. The limited number 

of background samples and sample locations at NSA Memphis increases the potential to over or 

underestimate exposure because a larger data set more adequately accounts for natural variability 

in media composition. 

The June 2, 1995, Technical Memorandum Discussion ofDieZ&in Risk Management Issues, has 

been included in this RF1 as Appendix B. In summary, the memorandum stated that dieldrin 

was detected at NSA Memphis at relatively insignificant concentrations. Dieldrin was applied 

as a pesticide at NSA Memphis in the 1950s and 1960s. Die&in was also used in the pest 

control trade with chlordane for general subterranean termite control. The maximum soil 

dieldrin concentration reported in the RF1 was 50 to 100 times less than residual soil dieldrin 

concentrations resulting from termite control applications. 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.” The maximum dieldrin 

concentrations reported for drainage ditch sediment is 0.220 mg/kg, and the maximum dieldrin 

soil concentration at background locations is 0.3 11 mg/kg, as reported in the memorandum. The 

reference concentration for dieldrin in sediment is 0.24 mg/kg, as reported in the Section 6.1, 

Therefore, dieldrin was not considered to be a COPC in any drainage ditch. 
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Elimination of Essential Nutrients 

In accordance with RAGS, the following nutrients were eliminated from the drainage ditch area 

BRA: calcium, sodium, potassium, magnesium, and iron. Toxicity from overexposure to these 

nutrients is possible only if human receptors are exposed to extremely high doses. USEPA 

recommends eliminating these chemicals from formal risk assessment. Because no screening 

comparison was performed, the hazard indices calculated in this BRA could be positively 

influenced by the nutrient concentrations detected onsite. Therefore, the hazard indices are 

possibly underestimates with respect to nutrient contributions to the hazard indices. 

7.7.4 Characterization of Exposure Setting and Identification of Exposure Pathways 

The potential for high bias is introduced through the exposure setting and pathway selection due 

to the highly conservative assumptions recommended by USEPA Region IV when assessing 

potential and current exposure. The exposure assumptions made in the site worker scenario are 

highly conservative and would tend to overestimate exposure. Current site workers are not 

exposed to site sediment, and future activities (if any) at the drainage-ditch areas would be 

expected to be related to their maintenance. Hypothetical future site workers would not be 

expected to work onsite in contact with sediment for eight hours per day, 250 days per year as 

assumed in the exposure assessment. Working in sediment 52 days per year, four hours per day 

would result in one-tenth the projected CD1 for site workers. In addition, trespassers would not 

be expected to frequent the site consistent with assumed conditions. If trespassing did occur at 

the assumed frequency of 52 days per year, it is unlikely that a trespasser would spend 

16 waking hours per day exposed to ditch sediment. 

Construction workers would be exposed to sediment, and the future site worker scenario is a 

generally conservative estimate of their exposure and resulting risk/hazard. Although 

construction workers’ exposure to subsurface soil would result in different exposure conditions, 

acute or subchronic exposure would be expected (as opposed to the chronic exposure conditions 
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assumed in the future site worker scenario in this BRA). The nature of the contaminants 

suggest subsurface soil and sediment may not be significantly impacted. The conservative 

scenarios and exposure assumptions employed in this BRA generally overestimate risk and 

hazard posed to the hypothetical future trespasser and hypothetical future site worker for the 

sediment-exposure pathway. 

Determination of EPCs 

Based on the USEPA guidance, EPCs are concentrations used to estimate the CDI. The 

uncertainty associated with EPCs primarily stems from imposing maximum concentrations. 

USEPA does not recommend using maximum concentrations to estimate exposure because 

exposure to the maximum concentration of every chemical detected across the site overestimates 

exposure (i.e., a theoretical hot spot having the maximum concentrations detected in all samples 

collected). Because fewer than 10 sediment samples were collected to assess the drainage 

ditches, the 95 percentile UCL Mean was not calculated for NSA Memphis sediment data, and 

the maximum reported concentration was used to estimate exposure for the COPCs identified 

in this BRA. 

Frequency of Detection and Spatial Distribution 

Sediment generally was sampled from stagnant pools within the drainage ditches, which likely 

would be a sink for contaminants. Targeting areas which could be a sink for contaminants 

upwardly biases sediment-exposure estimates. In addition to the biased sampling strategy used 

to assess the drainage ditches, the maximum concentration reported at all locations within a 

SWMU was used to estimate exposure. Therefore, estimates of sediment exposure (and resulting 

risk and hazard) are overestimates. 

This BRA did not employ the hot-spot adjustment. In addition to using the maximum 

concentration reported at each SWMU to estimate exposure, exposure to carcinogenic PAHs 
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(cPAHs) was calculated based on BaP equivalents. BaP equivalents were calculated using the 

maximum cPAH concentrations reported at each SWMU, rather than on a location-specific basis. 

This approach further overestimates risk calculated for BaP equivalents because the maximum 

reported concentration of one cPAH could be reported at a different sample location than 

another. This approach overestimates exposure to cPAHs in drainage ditch sediment because 

a theoretical maximum TEF hot spot is derived for BaP equivalents. Location-specific analysis 

would generally reduce the exposure estimated for most COPCs in this BRA. 

7.7.5 Toxicity Assessment Information 

There is a generally recognized uncertainty in human risk values developed from experimental 

data primarily due to the uncertainty of data extrapolation in the areas of: (1) high- to low-dose 

exposure and (2) animal data to human experience. The site-specific uncertainty is mainly in 

the degree of accuracy of the exposure assumptions. Most of the assumptions used in this and 

any risk assessment have not been verified. For example, the degree of chemical absorption 

from the gut or through the skin or the amount of sediment contact is not known with certainty. 

USEPA default dermal absorption factors are based on soil exposure. Dermal contact with 

sediment would change the adsorption and absorption properties of human skin due to the 

different properties of wet versus dry skin. Sediment also would be disturbed by activity within 

a drainage ditch, and surface water could serve as a transport for sediment to directly contact 

the skin. In addition, chemicals’ adsorption and absorption could be influenced by 

physico-chemical properties of the surface water, such as pH, hardness, chemical oxygen 

demand, photo-ionization effects, and the solubility of contaminants bound to disturbed sediment. 

These variables could lead to over- or underestimates of the risk and hazard posed by COPCs 

identified in sediment. To reduce the potential for underestimating risk and hazard for the 

trespasser scenario, the skin surface area exposure assumption for the adolescent trespasser was 

10,200 cm2. This is more conservative than typical dermal exposure assumptions, and would 
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generally overestimate exposure when estimating soil exposure. However, the skin surface area 

was increased to account for potential underestimates made by assuming sediment exposure 

calculations would be similar to soil. 

The uncertainty of toxicological values from the IRIS and HEAST databases (provided by 

USEPA) are summarized (where available) in Table 7-18 (previously presented). The 

uncertainty factors assigned to these values account for acute to chronic dose extrapolation, study 

inadequacies, and sensitive subpopulations, among other factors. Although uncertainty factors 

for a specific compound may be 1,000 or higher, these safety factors are applied by USEPA to 

help guarantee the overall assessment of risk/hazard is conservative toward human health 

concerns. In the presence of such uncertainty, the USEPA and the risk assessor are obligated 

to make conservative assumptions so the chance is very small for the actual health risk to be 

greater than what is determined through the risk assessment process. On the other hand, the 

process is not to yield overly conservative risk values that have no basis in reality. This balance 

was kept in mind in developing exposure assumptions and pathways and in interpreting data and 

guidance for this BRA. 

Evaluation of Chemicals for Which No Toxicity Values Are Available 

In addition to the typical uncertainties inherent in toxicity values, parameters which do not have 

corresponding RBCs due to the lack of approved toxicological values were not included in the 

CD1 calculation data. This does not indicate that chemicals lacking approved toxicological 

values pose no hazard, such as BaP. Essential nutrients (calcium, sodium, potassium, 

magnesium, and iron) were eliminated based on their low potential for toxicity. Therefore, these 

chemicals were not assessed further in this BRA. 
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7.7.6 Quantification of Risk/Hazard 

This section discusses uncertainty sources identified in the quantification of risk and hazard that 

are not covered in preceding discussions. 

SWMU 4 Sediment 

Of the CPSSs screened from formal assessment, none eliminated was reported at concentrations 

close to the corresponding RBCs (i.e., a 10% difference with respect to the RBC). This 

minimizes the likelihood of potentially significant cumulative risk/hazard with respect to the 

eliminated CPSSs. Arsenic, dieldrin, and MCPA exceeded their corresponding RBCs, but these 

chemicals did not exceed the corresponding RCs. Therefore, they were eliminated from formal 

assessment based on comparisons to corresponding RCs. 

SWMU 6 Sediment 

Of the CPSSs screened from formal assessment, none eliminated was reported at concentrations 

close to the corresponding RBCs (i.e., a 10% difference with respect to the RBC). This 

minimizes the likelihood of potentially significant cumulative risk/hazard with respect to the 

eliminated CPSSs. Arsenic and dieldrin exceeded their corresponding RBCs, but these chemicals 

did not exceed the corresponding RCs. Therefore, they were eliminated from formal assessment 

based on comparisons to corresponding RCs. 

SWMU 38 Sediment 

Of the CPSSs screened from formal assessment, none eliminated was reported at concentrations 

close to the corresponding RBCs (i.e., a 10% difference with respect to the RBC). This 

minimizes the likelihood of potentially significant cumulative risk/hazard with respect to the 

eliminated CPSSs. Arsenic, dieldrin, and MCPA exceeded their corresponding RRCs, but these 

chemicals did not exceed the corresponding RCs. Therefore, they were eliminated from formal 

assessment based on comparisons to corresponding RCs. 
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Of the CPSSs screened from formal assessment, barium was reported at a concentrations equal 

to the corresponding RBCs (i.e., a 10% difference with respect to the RBC). However, the 

RBC for barium in residential soil is based not only on residential exposure assumptions, but 

also on a hazard quotient of 0.1. The scenarios used to estimate risk and hazard in this BRA 

would result in less CD1 than a residential scenario, and barium would contribute less than 

0.1 to the hazard indices. No chemicals of concern were identified in this BRA based on hazard 

indices, and including barium in the list of COPCs would not affect that conclusion. Arsenic 

and dieldrin exceeded their corresponding RBCs, but these chemicals did not exceed the 

corresponding RCs. Therefore, they were eliminated from formal assessment based on 

comparisons to corresponding RCs. 

Although the future land use at these sites is unknown, worker and trespasser exposure scenarios 

were assessed in this BRA. As previously discussed, these scenarios would likely lead to 

overestimates of risk and/or hazard. 

7.8 Risk Summary 

This section summarizes risk and hazard projected for each receptor group, exposure medium, 

exposure pathway, and identifies COCs (when applicable). The risk and hazard posed by 

contaminants at NSA Memphis drainage ditch areas were assessed using two exposure scenarios: 

the hypothetical reasonable maximum exposure of site workers and the hypothetical reasonable 

maximum exposure child (adolescent) trespasser scenario. Incidental ingestion and dermal 

contact exposure pathways were used to address potential future sediment exposure. 

As discussed in Section 7.7, the use of maximum theoretical hot spot and other conservative 

assumptions made in this BRA would generally overestimate exposure; therefore, risk and hazard 

calculated for the drainage ditch area sediment are overestimates. COCs are identified for 
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exposure scenarios exceeding either excess cancer risk lE-4 or a hazard index of 1. Table 7-27 

summarizes the risk and hazard calculated for the drainage ditches. No chemicals of concern 

exceeded these thresholds, and therefore, no COCs were identified in this BRA. 

7.9 Remedial Goal Options 

RGOs are chemical concentrations computed to equate with specific risk and/or hazard goals that 

may be established for a particular site. As previously discussed, COCs are identified as any 

COPC that significantly contributes to a scenario of concern. A scenario having a combined 

ILCR greater than lE-4 or HI greater than 1 is defined as a scenario of concern, and an 

individual chemical which contributes either lE-6 ILCR or 0.1 HI to one exposure pathway is 

considered to significantly contribute to the scenario ILCR or HI (i.e., a WC). Based on this 

algorithm, no COCs were identified which required calculation of RGOs. Therefore, RGOs do 

not apply to this BRA. 

Table 7-27 
Summary of Risk and Hazard for the Drainage Ditch Areas 

NSA Memphis, Assembly B 

MedilRIl @posure Pathway Hl msp) M (worker) ILCR (worker) 

SWMU 4 

swMlJ 6 

Incidental Ingestion 
Dermal Contact 

Incidental Ingestion 
Dcrmal Contact 

SWMU 38 

ND 6E-8 ND 2E-7 
ND IB-7 ND 4E-7 

0.004 9E-7 0.004 4E-6 
0.002 2E-6 0.002 6E-6 

ZncidcntaI fngestion ND .2Ed 
Dcrmel contact ND 4Ed 

N&h Fork Creek Arta Incidental Ingestion 0.01 3E-I 0.02 lE-6 
Dermal Contacr 0.006 7E-7 0.007 2Ed 

Notes: 
ND = not determined due to the lack of available risk information 
ILCR = incremental lifetime cancer risk 
HI = hazard index 
acsp = the ucspasscr scenario 
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8.0 ECOLOGICAL RISK ASSESSMENT 

8.1 Introduction 

The Ecological Risk Assessment (ERA) assesses the actual or potential effects to ecological 

receptors due to contamination at NSA Memphis. This ERA focuses specifically on the aquatic 

ecosystem associated with SWMUs 4, 6, 10, 31, and 38. This assessment considers sediment 

contaminant concentrations and distributions, media- specific physicochemical conditions, and 

exposure pathways which could result in unacceptable levels of exposure to ecological receptors 

now or in the future. The approach to this assessment is based on USEPA’s Risk Assessment 

Guidance for Superfund Volume II-Environmental Evaluation Manual (1989), USEPA’s 

Framework for Ecological Risk Assessment (USEPA/630/R-92/001), USEPA’s Ecological Risk 

Assessment Guidance for Supe@wzd: Process for Designing and Conducting Ecological Risk 

Assessments (Draft, 1994), and USEPA’s Supplemenral Guidance to RAGS: Region 4 Bulletins-- 

Ecological Risk Assessment, Draft (November 1995). 

8.1.1 Site Description 

SWMUs 4, 6, 10, 31, and 38 (Northside portion) comprise the drainage ditch system within the 

northwest quadrant of NSA Memphis. The ditch system and associated SWMUs receive water 

from surface runoff, storm sewers, and previous wastewater discharges from various buildings 

in the central and southwestern portions of the NSA Memphis Northside. To better organize 

the areas of concern, the drainage ditches have been divided into five sections, as shown on 

Figure 8-l. Sections were chosen based on sample proximity and relationship to particular 

SWMUs. By grouping portions of the drainage ditch system, a relative risk from SWMUs may 

be established. 

While sampling the drainage ditches, habitat and biota were qualitatively evaluated to determine 

whether ecological receptors were present and how they may be impacted by contamination. 

Surveys determined that intermittent flow in the drainage ditches occurred for only short periods 
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after storms events and thus no aquatic ecosystem was established. Although standing water 

may be present in the ditches throughout the year, this is mostly in the form of shallow, 

stagnant, ponds. 

In addition to the limited amount of water typically present, most of the ditches are significantly 

eroded. A hard clay layer, comprising the sediment surface, most likely limits establishment 

of a benthic community and would not provide an adequate cover or food source for nekton 

species. The ditches may be used by terrestrial species, such as raccoons or opossums, for 

drinking water. However, no evidence of their presence was noted during the habitat and biota 

survey. A qualitative review of habitat conditions noted during the sampling event is included 

as Appendix D. Local bird species also may use riparian areas for cover and may use the 

ditches as a water source. There was no evidence that NSA Memphis provides habitat to any 

threatened or endangered species. A review of the database provided by the Tennessee 

Department of Environment and Conservation (Appendix E), showed no evidence of threatened 

or endangered species within the boundaries of NSA Memphis or the downgradient areas 

sampled in North Fork Creek. 

Most of NSA Memphis is developed with limited habitat available for species in the area. 

Roads, buildings, and aircraft runways are common across the base. As a result of these 

features, high levels of human activity limit the attractiveness and accessibility of the base as 

suitable habitat for plant or animal species. 

8.1.2 Reference Values and Sediment Screening Values 

To determine if compounds detected in sediment were a potential risk to ecological receptors, 

concentrations were compared to twice the mean reference concentration (RC) and to available 

USEPA Region IV draft sediment screening values (SSV). RCs, for portions of the drainage 
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ditch above the confluence with North Fork Creek, were derived using the maximum value from 

either the original sediment sample or its duplicate collected from the 0- to 6-inch sampling 

interval at location 6-6. This location was selected as a reference due to an obvious lack of 

contamination source nearby. RCs for sediment samples from North Fork Creek were 

established from a sample (38-7) collected upstream of the drainage ditch-North Fork Creek 

confluence. It was assumed that off-site transport of contaminants into North Fork Creek would 

only be found downstream of the confluence. The SSVs represent effects levels derived from 

either three studies which were focused in coastal areas throughout the United States or the 

contract required quantitation limit (CRQL) for that particular contaminant. Their application 

in freshwater environments, as at NSA Memphis, may not be truly applicable. Also, SSVs do 

not consider the influences of total organic carbon, grain size, or other site-specific factors that 

may mfluence contaminant bioavailability in sediment. 

For this assessment, if contaminant concentrations exceed the RC they may be considered 

site-related. If a contaminant concentration was greater than its RC, it was then compared to 

its SSV. 

8.2 Contaminant Characteristics 

The toxic effects of the major constituents detected within the sediment of the drainage ditches 

are discussed below. Limited information exists for many of the contaminants detected, but is 

discussed where appropriate. It should also be recognized that site-specific conditions play a 

large role in determining contaminant toxicity, bioavailability, fate, and transport. 
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8.2.1 Organics 

svocs 

PAHs vary by molecular weight and comprise most of the SVOCs detected in the drainage ditch 

system and North Fork Creek. With increasing molecular weight, aqueous solubility generally 

decreases; the octanol-water partitioning coefficient &) generally increases thus increasing 

solubility in fats; resistance to oxidation and reduction generally decreases; and vapor pressure 

generally decreases (Eisler, 1987). Accordingly, PAHs of different molecular weight vary 

substantially in their behavior and distribution in the environment and in their biological effects. 

In water, PAHs either evaporate, disperse into the water column, become incorporated into 

sediments, or undergo degradative processes such as photooxidation, chemical oxidation, and 

biological transformation by bacteria and animals (Neff, 1979). 

Most environmental concern has focused on PAHs that range in molecular weight 

from 128.16 (naphthalene) to 300.36 (coronene). Generally, lower molecular weight 4 

PAH compounds, containing two or three aromatic rings, exhibit significant acute toxicity but 

are not carcinogenic. High molecular weight PAH compounds, four to seven rings, are 

significantly less toxic, but are demonstrably carcinogenic, mutagenic, or teratogenic to aquatic 

species. PAHs show little tendency to biomagnify in the food chain because most are rapidly 

metabolized (Eisler, 1987). Very little information is available on food chain adverse effects 

as a result of soil PAH contamination and relatively few field studies have addressed 

PAH toxicity in sediment. 

Organochlorine Pesticides 

Organochlorine pesticides have been used extensively in the U.S. since the 1940s. They appear 

to be ubiquitous in the environment, being found in surface water, sediment, and biological 

tissues. They are readily absorbed by warm-blooded species and degradatory products are 

frequently more toxic than the parent form. Food chain biomagnification is usually low, except 
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in some marine mammals. In soil invertebrates, organochlorine pesticides can accumulate to 

concentrations higher than those in the surrounding soil, and residues may, in turn, be ingested 

by birds and other animals feeding on earthworms (Beyer and Gish, 1980). Most environmental 

studies have been directed at mammals and birds. 

8.2.2 Metals 

In general, heavy metals adversely affect survival, growth, reproduction, development, and 

metabolism of both terrestrial and aquatic invertebrate species, but effects are substantially 

modified by physical, chemical, and biological variables. Most heavy metals do not biomagnify. 

In contact tests with terrestrial earthworms, the order of toxicity for selected heavy metals, from 

most toxic to least toxic, was copper > zinc > nickel =cadmium > lead. 

Arsenic 

Arsenic naturally occurs and, with respect to cycling in the environment, is constantly changing. 

Many inorganic arsenicals are known teratogens and are more toxic than organic arsenicals 

(Eisler, 1988). Soil biota appear to be capable of tolerating and metabolizing relatively high 

concentrations (microbiota to 1,600 mg/kg) of arsenic (Wang et al., 1984), but adverse effects 

to aquatic organisms have been reported at concentrations of 19 to 48 micrograms per liter 

@g/L) in water. Arsenic does not appear to magnify along the aquatic food chain. 

Cadmium 

Cadmium is a relatively rare heavy metal. It is a known teratogen, carcinogen, and probably 

a mutagen, and has been implicated as the cause of severe deleterious effects on fish and wildlife 

(Eisler, 1985). Birds and mammals are comparatively resistant to the biocidal properties of 

cadmium. Freshwater organisms appear to be most susceptible to cadmium toxicity and this 

is modified significantly by water hardness. Adsorption and desorption processes are likely to 

be major factors in controlling cadmium concentrations in natural waters, Adsorption and 

-- 
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desorption rates of cadmium are rapid on mud solids and particles of clay, silica, 

humic material, and other naturally occurring solids. 

Chromium 

Hexavalent chromium (Cr VI) produces more adverse effects to biota than does the trivalent 

phase. In clayey sediments, trivalent chromium dominates and benthic invertebrate 

bio-accumulation is limited (Neff et al., 1978). The solubility and potential bioavailability of 

waste chromium added to soil through sewage sludge are modified by soil pH and organic 

complexing substances (James and Bartlett, 1983). 

Copper 

Copper is an essential micronutrient, and therefore, it is readily accumulated by aquatic 

organisms. It is a broad-spectrum biocide, which may be associated with both acute and chronic 

toxicity. 

Lead 

In soils, lead concentrates in organic-rich surface horizons (NRCC, 1973). Estimated residence 

time of lead in soils is about 20 years (Nriagu, 1978). In sediments, lead is primarily found in 

association with iron and manganese hydroxides and may also form associations with clays and 

organic matter. Under oxidizing conditions, lead tends to remain tightly bound to sediments, 

but may be released into the water column under reducing conditions (Jaagumagi, 1990). Lead 

is most toxic in water and may accumulate to relatively high concentrations in aquatic biota. 

Zinc 

In natural waters, zinc speciates into the toxic aquo ion, other dissolved chemical species, and 

various inorganic and organic complexes; it also is readily transported. Most zinc introduced 
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into aquatic environments is eventually partitioned into the sediments. Reduced conditions 

enhance zinc’s bioavailability . 

Other Metals 

No information was available on the toxicological effects associated with antimony, barium, 

beryllium, cobalt, nickel selenium, silver, or vanadium contamination in soil or sediment. 

8.3 Contaminant Distributions 

Contaminants identified from the sediment sampling data generated during the RF1 are presented 

in detail in Section 6. 

Twenty-six sediment samples collected from the drainage ditches were analyzed for FSA 

(Figure 8-l). Only those sample results from the upper 6 inches of the sediment were 

considered in the ERA. Sample results from each SWMU grouping are summarized in this 

section. 

In general, SVOCs, pesticides, and some heavy metals were predominant within sediment in 

shallow portions of the drainage ditches and appear to be most prevalent in areas immediately 

below outfalls, drainage gullies, and other areas where contaminants may be concentrated. 

Within. North Fork Creek, the most contaminated sample location was collected downstream of 

the confluence of SWMU 38 and the creek and downstream of heavily traveled Navy Road, 

where it crosses the creek. Pesticides were detected throughout the drainage-ditch system, 

Pesticides, which are considered ubiquitous and usually persist in the environment for decades, 

often result from routine-spraying operations. 
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8.3.1 SWMSJ 4 - N-121 Plating Shop Storm Sewer and Ditch 

Site History 

SWMU 4 originates as a storm sewer at Building N-121 and runs westerly along 

Casablanca Street to First Avenue, then southwesterly to a section of open drainage ditch which 

discharges into the lower portion of the drainage ditch system (SWMU 38). Building N-121, 

at the northwest comer of the intersection of Eighth and Casablanca Avenues, housed a plating 

shop where cadmium, chromium, copper, nickel, and cyanide-based solutions were used. The 

Building N-121 Plating Shop Dry Well (SWMU 3) was reportedly used for disposal of small 

quantities of concentrated plating solutions and plating-tank overflow. Previous reports state that 

up to 17,000 gallons per day of dilute wastewater was discharged into the storm sewer and 

drainage ditch from operations at Building N-121 (Harmon, 1983). 

Sample Results 

Samples for SWMU 4 (4-l and 4-2) were collected from depositional areas in the drainage ditch. 

Sample 4-l was collected upstream from SWMU 5 (Aircraft Fire Fighting Training Facility) in 

highly organic sediment where contaminants would have likely been deposited. Sample 4-2 was 

collected farther downstream in a channelized area near SWMU 5. Sample 4-2 had a strong 

diesel odor. Sample results are summarized in Table 8-l. From both locations, only three 

SVOCs were detected, with no SSVs exceeded. Two of the SVOCs were PAH compounds. 

Few of the detected metal concentrations exceeded RCs or SSVs. Diesel-range organics (DROs) 

were detected at concentrations ranging from 11 to 41 mg/kg. Pesticides and PCBs were also 

detected; DDT exceeded its SSV at both sample locations. 

Exposure Characterization 

As discussed previously, a lack of annual flow at SWMU 4 prevents establishment of an aquatic 

community. In addition, IittIe habitat is available for terrestrial wildlife in the immediate area. 

Low concentrations observed suggests that risk from off-site transport of contaminants will not 

be a concern. A very low risk potential exists for receptors at this site from the contamination 

observed. 
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Chemical Name 

2Butanone 

Fluoranthene 

Pyrene 

Bis(Z-ethylhexyl)phthalat 

Table 8-l 
Chemicals Detected in Sediment at !WhfU 4 

Number of Reference 
Detections/ Concentration 

Samples Range cm 

Volatile Organic Compounds (rglkg) 

l/2 4 ND 

Semivolatile Organic Compounds ljq@g) 

l/2 79 ND 

112 73 ND 

212 99-140 134 

sediment Number of 
scncninp RC/!SV 

Value Exceedances 

NA l/NA 

330 l/O 

330 110 

182 1Kl 

Arsenic 

Barium 

ChlUlklll 

Cobalt 

Copper 

Lead 

Nickel 

Vanadium 

zinc 

212 9.3 - 9.9 

212 221 - 294 

212 14.4 - 26 

212 9.3 - 14.9 

212 17.4 -25.3 

212 18.2 - 43.8 

212 18.9 - 27.6 

212 20.8 - 33.8 

212 69 - 18.4 

83.6 1.24 

1276 NA 

45 52.3 

93 NA 

67.4 18.7 

188 30.2 

116.4 15.9 

166.4 NA 

155.8 124 

OR 

O/NA 

O/O 

OINA 

011 

O/l 

012 

O/NA 

o/o 

Aldrin 

Heprachlor Epoxide 

Dieldrin 

44,-DDE 

4-t’-DDD 

44’-DDT 

MCPA, (4-chlom-2-methyl 
phenoxy acetic acid) 

2.4.5-l-P 

MCPA, 

Aroclor 1260 

PesticideslHerbicideslPCBs bg/kg) 

l/2 10 ND NA llNA 

112 4 ND NA l/NA 

212 13 -76 240 3.3 Ol2 

112 24 ND 3.3 l/l 

212 9.2 - 20 ND 3.3 2/z 

212 6 - 1.3 ND 3.3 212 

l/2 5,300 %ooo NA OSA 

l/2 5.8 24 NA l/NA 

l/2 5,300 ND NA l/NA 

l/2 180 ND 33 111 

Total Petroleum Hydrocarbons (mgkg) 
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8.3.2 SWMU 6 - N-126 Plating Shop Storm Sewer and Ditch 

Site History 

SWMU 6 originates as an underground storm sewer at Building N-126 and as an open drainage 

ditch just south of the Runway 4-22 apron. The underground portion of SWMU 6 at 

Building N-126 flows southwesterly to the end of the apron along Runway 4-22, where it turns 

due west and becomes an open drainage ditch, intersecting the open drainage ditch south of the 

Runway 4-22 apron. The open drainage ditch portion of SWMU 6 continues southwest to a 

point between SWMU 60 (Northside Landfill, Western Portion) and SWMU 10 

(Northside Landfill, Eastern Portion), where it empties into the SWMU 38 portion of the 

drainage ditch system. 

Building N-126 is located in the flight operations area. A battery shop in the northeast comer 

of the building operated from 1955 until 1981. When the battery shop was operating, 

approximately 100 gallons per day of a diluted and neutralized acid mixture was reportedly 

discharged into the storm sewer. Electrolyte spills and drippings were also discharged into 

Building N-126 floor drains. These floor drains were connected to 3- and 4-inch acid-resistant 

pipes which emptied into the storm sewer. The sewer reportedly has been damaged by the acid 

releases. Substantial erosion also has been identified where the storm sewer discharges into the 

ditch west of Building N-126. 

Sample Results 

Five samples for SWMU 6 (6-l through 6-5) were collected from the upper reaches of the 

drainage ditches. A majority of the contaminants found were from locations 6-l through 6-4. 

Sample 6-l was collected from an area of high sediment deposition in the drainage ditch itself, 

about 35 feet downgradient from the outfall that marks the most upgradient point of the drainage 

ditches. The sediment in the upper 3 to 4 inches was coarse brown sand, underlain by a tight 

clay. Samples 6-2, 6-3, and 6-4 were collected below two outfalls. Sediment characteristics 
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were similar to those at location 6-l. However, a diesel odor was noted at locations 6-3 

and 6-4. Sample 6-5 was collected about 30 feet downgradient from sample 64 and had 

sediment characteristics similar to location 6-l; also with a slight diesel odor. Sample results 

from SWMU 6 are summarized in Table 8-2. 

Except for lead at location 6-1, only PAHs appear to be significantly elevated in the SWMU 6 

portion of the drainage ditch system. Location 6-3 had individual PAH concentrations well 

above their SSVs. The location is directly below an outfall and this could explain the elevated 

levels. At location 6-5 the contaminant concentrations were again lower. Only the metal 

cadmium exceeded its RC. At one location or more arsenic, cadmium, chromium, copper, lead, 

nickel, and zinc exceeded their SSVs. Pesticides were detected at sample location 6-5, but at 

concentrations lower than the upstream samples. Although the highest concentrations of 

contamination are at the confluence of the outfalls, the result from sample 6-5 indicates that 

contaminants may have migrated to this area. In SWMU 6, it appears that most contamination 

is confined to the upper or mid-reaches of the drainage system. 

Exposure Characterization 

In SWMU 6, as with SWMU 4, a viable aquatic community cannot exist due to an intermittent 

and seasonal flow regime. Also, terrestrial vertebrate use of the area should be limited based 

on the surrounding habitat features. Downstream transport of inorganic and organic compounds 

did nolt appear to be occurring and thus a low risk potential is predicted to receptors from the 

contamination observed within this portion of the drainage system. 
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Table 8-2 
Chemicals Detected in Sediment nt SWhIU 6 

Number of Reference sediment Number of 
Detections/ concentration ser-w RCISSV 

Chemical Name samples Rnnge mc) vnlue Exceedances 
* 

Volatile Organic Compounds bglkg) 

Acetone l/5 4 ND NA IMA 

-4 

Acenaphthene 

Pluorene 

AllthCHlC 

Carbazole 

Phcnanrhnne 

Fluoranthene 

Pyrene 

Benzo(a)anthracene 

Chrysene 

Bis(2-ethylhexyl)phthalate 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Dibenz(a,h)anthracene 

Indeno(l,2.3cd)pyrene 

Benzo(g,h.i)perylene 

Semivolatile Organic Compounds (&kg) 

l/5 52 ND 

l/5 70 ND 

115 120 ND 

II5 85 ND 

215 460 - 520 ND 

215 860 - 2,900 ND 

315 38 - 2.400 ND 

215 370 - 1,800 ND 

215 420 - 2,300 ND 

415 60 - 1.800 134 

215 330 - 2,200 ND 

215 310 - 1,700 ND 

315 46 - 2.000 ND 

115 82 ND 

215 190 - 1,200 ND 

315 42 - 1,300 ND 

330 110 

330 I/O 

330 II0 

NA l/NA 

330 2f2 

330 2/l 

330 3/l 

330 212 

- 330 2R 

182 4/I 

NA 2JNA 

NA 2lNA 

330 3/l 

330 110 

NA 2tNA 

NA 3tNA 

-kIlli+ 

Arsenic 515 

Barium 515 

Metals (mglkg) 

5.4 - 16.6 

159 - 361 

83.6 7.24 o/4 

1276 NA OINA 

Cadmium 215 0.97 - 10.3 3.8 1 2f2 

Chromium 515 12.7 - 57.8 45 52.3 112 

Cobalt 5/5 8.1 - 32.4 93 NA OINA 

Copper 515 8.1 - 24.9 67.4 18.7 O/2 

L.ead 515 13 - 346 188 30.2 . I/3 

Nickel 515 8.8 - 31.4 116.4 15.9 o/3 

Vanadium 515 14.1 - 40 166.4 NA O/NA 

ZillC 515 20.2 - 184 155.8 124 l/l 

8-14 



RCRA Facility Investigation - Assembly B 
Northside Industrial Drainage Ditches 
NSA Memphis, Millington, Tennessee 

Revision 1 
October 7, 1996 

Chemical Name 
- 

Die&in 

44,-DDE 

4-4’-DDD 

4-4’-DDT 

2,4-D 

2.4~DB 

2,4,5-TF’ 

Dinoseb 

TPH-GRO 

TF’H-DRO 

Table 8-2 
Chemicals Detected in Sediment at SWMIJ 6 

Number of Reference 
Detections/ concentration 

Samples Range (Rc) 

Pesticides/Herbicides/PCBs bglkg) 

415 3.0 - 170 240 

315 6.4 - 50 ND 

3i5 12 - 6,ooo ND 

4f5 9.3 - 86 ND 

115 49 ND 

115 33 ND 

115 2.5 24 

115 15 ND 

Total Petroleum Hydrocarbons (mglkg) 

115 0.13 ND 

415 10-360 ND 

sediment Number of 
&r-&l RClSSV 

VduC Exceednnces 

3.3 414 

3.3 313 

3.3 313 

3.3 414 

NA 1fNA 

NA 1rnA 

NA OfNA 

NA l/NA 

NA l/NA 

NA 4NA 

TPH (418.1) 315 360-3ooo ND NA 3lNA 

8.3.3 SWMU 31 - Aircraft Wash Rack at 4th Street 

Site hlistory 

SWMU 31 includes the aircraft wash rack and underground storm sewer line which connects to 

SWMU 6. It originates at the aircraft wash rack at Funafuti Street and Fourth Avenue, just 

southeast of Building N-126. The aircraft wash rack, a paved area that slopes to a catch basin 

in the parking lot, was first used in 1956 to rinse treatment chemicals from aircraft. The wash 

rack has not been used in approximately 10 years. Reportedly, aluminum parts on aircraft were 

treated with chromic acid (“alodine”) before arriving at the wash rack. The aircraft were then 

washed with a high-pressure detergent to remove the acid. Wastewater on the concrete slab 

collected in the catch basin connected to the storm sewer leading to SWMU 6. . 
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Sample Results 

Because the storm sewer was inaccessible at SWMU 31, sample 31-1 was collected from an area 

of surface soil adjacent to the storm sewer inlet. The soil, about 3 inches deep was underlain 

by an asphalt parking lot. The soil was a dark, organic mixture of silt and clay. The sample 

results from SWMU 31 are shown in Table 8-3. 

RCs were exceeded for all SVOCs, most metals, and all pesticides and herbicides analyzed. 

Likewise, the SSVs were exceeded for all SVOCs, and for seven metals. PAHs, lead, and zinc, 

along with general petroleum compounds, were the most significantly elevated contaminants 

found. However, this sample was collected from a deposit of soil over an asphalt parking lot 

and thus these elevated levels were not surprising, 

Exposure Characterization 

Receptor exposure to contamination associated with SWMU 31 is virtually non-existent near the 

site. As stated, the portion of the drainage system near SWMU 31 is mostly underground and 

thus no aquatic or terrestrial species will be affected. The potential for off-site transport of 

contaminants associated with the site appears to be the most significant exposure scenario. 

Elevated lead, zinc, and PAH concentrations at downgradient SWMU 6 (sample location 6-3) 

may be a result of sediment movement from SWMU 31. As with other portions of the drainage 

system direct exposure to receptors is very limited and the risk potential is low. ’ 
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Chemical Name 

Table 8-3 
Chemicals Detected in Sediment at SWMU 31 

Number of Reference 
Detections/ Concentration 

Samples Range (RC) 

Volatile Organic Compounds @g/kg) 

Sediment 
Screening 

Value 

Number of 
RCYSSV 

Exceedaxes 

Toluene l/l 2 ND NA UNA 

Semivolatile Organic Compounds (&kg) 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Carbazole 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo(a)anthracene 

Chrysene 

Bis(2-ethylhexyl)phthaiafe 

Bcnzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Inden,o(l,2,3-cd)pyrene 

Dibenzo(a,h)anthracene 

Benzo(g.h.i)perylene 

111 

l/l 

111 

111 

l/l 

l/l 

l/l 

l/l 

l/l 

111 

111 

l/l 

l/l 

l/l 

111 

111 

l/l 

l/l 

1100 

750 

420 

1800 

620 

430 

ZOQOO 

19000 

8.50 

16Mx) 

21000 

2300 

3ocoo 

24OCnl 

26000 

14OcG 

14000 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

134 

ND 

ND 

ND 

ND 

ND 

ND 

330 

330 

330 

330 

330 

NA 

330 

330 

NA 

330 

330 

182 

NA 

NA 

330 

NA 

330 

NA 

l/l 

111 

1fNA 

111 

111 

1lNA 

I/l 

l/l 

1RJA 

l/l 

111 

l/l 

l/NA 

l/NA 

l/l 

IINA 

l/l 

1lNA 

Arsenic 111 

Banum 111 

Cadmlium l/l 

Metals (mgikg) 

4.8 

96.4 

13.8 

83.6 7.24 om 

1276 NA O/NA 

3.8 1 l/l 

Chromium l/l 75.7 45 52.3 111 

Cobalt l/l 7.7 93 NA ORJA 

Copper l/l 52.1 67.4 18.7 011 . 

-- f 
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Table 8-3 
Cbemtuls Detected in Sediment at SWhiU 31 

Chemical Name 

Number of 
Detections/ 

SamOk Ranee 

Reference sediment Number of 
Concentratioa ~rctninp RCISSV 

m.3 VduC Exceedancu 

Lead 

Mercury 

Nickel 

l/l 

111 

111 

Metals (mglkg) 

1040 

0.18 

22.9 

188 30.2 l/I 

ND 0.1 111 

116.4 15.9 Wl 

Vanadium l/l 13.8 166.4 NA OINA 

zinc 111 856 155.8 124 111 

Heptachlor Epoxide 

Dieldti 

44,-DDE 

4-4’-DDD 

Endrin Ketone 

PesticidesiHerbicideiPCBs (&Lo, 

l/l 31 ND NA l&IA 

l/l 32 240 3.3 l/l 

111 20 ND 3.3 l/l 

111 12 ND 3.3 111 

111 76 ND NA UNA -u+ 

Stirophos l/l 270 ND NA l/TVA 

234-D 111 22 ND NA f/NA 

Dinoseb l/l 24 ND NA l/NA 

Dicamba 111 1.2 ND NA 1lNA 

Total Petroleum Hydrocarbons (ma/W 

TPH-DRO 111 360 ND NA WA 

TF’H (418.1) l/l 1100 ND NA 1fNA 

8.3.4 SWMU 38 - upper reach- (Near SWMU 10 Landfill) 

Site History 

The SWMU 38 - upper reach portion of the drainage ditch system is associated with. SWMU 10 

landfill. SWMU 10 is north of SWMU 5, the Aircraft Fire Fighting Training Facility (AFFTF, 

see Figure l-l) and south of the main runway (Runway 4-22). Although the spatial extent of 
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the landfill is not exactly known, it is estimated to be 13 to 20 acres. The landfill area was 

originally a ravine reportedly used for construction debris disposal. The only documented 

description of waste disposal at the site was found in several 1980 contract documents which 

required contractors to use the area for disposal of rubbish and construction debris 

(i.e., construction materials, paper, metal scrap, leaves, and ash associated with paper 

incineration). SWMU 10 originally was designated as a “No Further Action” site because of 

the presumed nature of its contents. Visual inspections along the banks of the SWMU 38 - 

upper reach portion of the drainage ditch, where it passes SWMU 10, have identified erosion 

and debris in the banks of the ditch on the landfill side. Because of this and the planned transfer 

of this property to the City of Millington, SWMU 10 was partially assessed by sampling the 

bank sediments to determine whether contaminants are leaching from the landfill. 

Sample Results 

For this discussion samples 38-l through 38-4 will be referred to as SWMU 38 - upper reach. 

All four samples were collected in an area from which SWMU 10 could potentially influence 

contamination within that portion of the drainage ditch. Sample 38-1, a brown, silty clay, was 

collected in the main drainage channel, about 50 feet downgradient of a confluence of the 

SWMU 6 ditch and a smaller channel. It was collected at the water’s edge just downgradient 

of a (dry, shallow erosion channel leading from SWMU 10. Sample 38-2 was collected just 

below another dry, steep channel that also appeared to be a discharge from SWMU 10. The 

sediment was a brown, silty clay. Sample 38-3 was collected from a shallow gully leading from 

an area of exposed concrete within SWMU 10. Sample 38-4 was collected approximately 

100 feet downgradient from SWMU 10 in an area of high sediment deposition. At this location, 

clay was found at less than 1 inch below the surface and the sample had a strong petroleum 

odor. SVOCs detected in the sediment appear to be localized to the portion of the drainage ditch 

that borders SWMU 10. This suggests that SWMU 10 may possibly be the source for 
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contaminants present in this portion of the drainage ditch. Sample results from SWMU 38 are 

summarized in Table 8-4. 

Samples with the highest contaminant concentrations were associated with the discharge channels 

leading from SWMU 10. At least 16 SVOCs (mostly PAHs) were detected at sample 

locations 38-1 and 38-3. Most of these exceeded their RCs and SSVs. Lead, arsenic, and nickel 

concentrations were moderately elevated at these sample locations. However, at location 38-4, 

collected downgradient of SWMU 10, all concentrations were reduced. 

Exposure Characterization 

At SWMU 38-upper reach, as noted at SWMU 6, it appears that contaminants from upper 

portions of the drainage ditch system are isolated and are not being transported downgradient. 

Elevated concentrations were observed at individual locations and no spatial trend was obvious. 

Down-gradient transport of contamination does not appear to be a concern within this portion 

of the drainage ditch. 

Again, the ditch at SWMU 38-upper reach does not appear to be capable of supporting aquatic 

life and does not provide habitat to support terrestrial species. Although more woody habitat 

surrounds this portion of the ditch system, compared to SWMU 6, it appears to have been 

established recently and also has been highly disturbed. Outside of the wooded area are 

maintained fields and roads common to the base. The habitat and biota survey did not reveal 

significant used of the area by terrestrial species other than songbirds, 
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Chemical Name 

Acetone 

Bromomethane 

Naphrhalene 

Acenaphthylene 

Acenaphthene 

Table 8-4 
ChemicaIs Detected in Sediment at SWMU 38 - Upper Reach 

Number of Reference Sediment Ntmber of 
Detections/ Concentration kmning RC/SV 

SampieS Range CRC) VI&K ExCcedpaceS 

Volatile Organic Compounds bglkg) 

214 8 -49 ND NA 2/NA 

l/4 2 ND NA 1MA 

Semivolatile Organic Compounds &g/kg) 

114 60 ND 330 110 

l/4 93 ND 330 I/O 

214 310 - 640 ND 330 2/l 

Dibenzofttran 214 150 - 270 ND NA 2fNA 

Fluorene 214 260 - 510 ND 330 211 

Phenanthrene 214 1,800 - I.900 ND 330 z/2 

Anthracene 214 400 - 470 ND 330 2R 

Carbai!ole 114 340 ND NA l/NA 

Ruoranrhene 314 330 - 4,700 ND 330 313 

Pyrene 314 260 - 4,700 ND 330 312 

Butylbenzylphthalate l/4 380 ND NA INA 

Beztzo(a)anthtacene Z/4 1,900 - 3.200 ND 330 212 

Chrysene 214 2,100 - 3,600 ND 330 2L! 

Bis(Z-ethylhexyl)phthalate z/4 410 - 630 134 182 2/z 

Benzo(b)fluoranthene 214 1.900 - 5,000 ND NA 2INA 

Benzo(k)fluoranthene 214 1,600 - 2,100 ND NA 2lNA 

Benzo(:l)pyrene 214 1,700 - 3,900 ND 330 212 

Indeno( 1,2,3-cd)pyrcne 214 730 - 1.500 ND NA 2lNA 

Benzo(lg.h,i)petylenc 214 630- 1.400 ND NA 2lNA 

Dibenzia,h)anthracene 214 350 - 630 ND 330 . 212 
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Table 84 
Chemicals Detected in Sediment at SWMU 38 - Upper Reach 

Chemical Name 

Number of 
Detections/ 

SamPIes Ramte 

Reference Sediment 
Concentration Screening 

CRC) VpluC 

Number of 
RCISSV 

Exeeedances 

Arsenic 4J4 

Barium 414 

Cadmium 314 

Metab WfW 

6.8-18.3 

102-233 

0.83-l .3 

83.6 7.24 013 

638 NA O&IA 

3.8 1 Ol2 

Chromium 414 10.3-19.9 45 52.3 o/o 

Cobalt 414 6-18.3 93 NA OfSiA 

Cow- 414 14.5-22.4 67.4 18.7 O/l 

Lead 4f4 18.7-73 188 30.2 O/2 

Mercury 214 0.166.2 ND 0.13 2f2 

Nickel 414 

Vanadium 414 

Thallium 114 

Zinc 414 

Dieldrin 414 

4-4,-DDE 314 

4-4’-DDD 414 

44’-DDT 3f4 

MCPA 114 

14.1-22.9 116.4 15.9 Of3 - 

19.2-33.8 166.4 NA OMA 

0.57 ND NA 1INA 

47.8-85.4 155.8 124 010 

PesticidesIHerbicideslPCBs (rglkg) 

1 Z-220 240 3.3 014 

70-95 ND 3.3 313 

11460 ND 3.3 4f4 

47-180 ND 3.3 4t4 

5,100 22,000 NA OINA 

Total Petroleum Hydrocarbons (me/kg) 

TPH-GRO l/4 0.067 ND NA UNA 

TPH-DRO 314 11-82 ND NA 3fNA 

TPH (418.1) 214 360420 ND NA 2/NA 
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8.3.5 SWMU 3%lower reach (North Fork Creek Area) 

Site History 

SWMU 38-lower reach consists of miscellaneous ditches which drain the industrial areas in the 

northern portion, and a small part of the southern portion, of the base. The open drainage ditch 

constituting SWMU 38-lower reach, flows to the southwest where it discharges into North Fork 

Creek. SWMU 38-lower reach accepts drainage from up-gradient SWMUs 38-upper reach, 

6, 4, and 3 1. Also, surface-water runoff and numerous other outfalls from the north side of the 

base ultimately discharge into SWMU 38-lower reach. 

Sample Results 

Sample locations 38-5, 38-6, and 38-8 were grouped together as SWMU 38-lower reach, because 

they received runoff from all upstream sections of the drainage system and are proximal to 

North Fork Creek. Samples were collected either within the drainage ditch just upstream of 

North Fork Creek, or within the creek proper. North Fork Creek flows southerly. The sample 

location in North Fork Creek (38-8) was downstream of the confluence with the drainage 

system. 

Sample 38-5 was collected in an area of hard clay that appeared heavily eroded. Sample 38-6 

was collected in the ditch about 100 feet upstream of the confluence with North Fork Creek. 

The sediment matrix was sandy and appeared to have been recently deposited. Sample 38-8 

was also collected in North Fork Creek, below the confluence and below the Navy Road 

crossing. Construction debris (concrete, rebar, and asphalt) was present in this sampling 

locatioln. Sample results for SWMU 38-lower reach are shown in Table 8-5. 

Within the drainage ditch system at SWMU 38-lower reach SVOC and metal concentrations 

were similar to those observed throughout other portions of the system. Most contaminants 

detected in samples 38-5 and 38-6 were below RCs, and, of the metals detected, concentrations 
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above SSVs were not significantly high. Fifteen SVOCs, all above their RCs, and some above 

SSVs, were detected in sample 38-8. Antimony exceeded its RC and SSV, and six other metals 

exceeded their SSVs. 

Exposure Characterization 

Sample results do not indicate movement of contaminants within the lower reach of the 

SWMU 38 drainage ditch. No spatial trend was observed and it is suspected that elevated 

PAH levels within North Fork Creek sediments are a result of surface runoff from proximal 

Navy Road. 

The portion of SWMU 384ower reach near sample 38-5, prior to the confluence with 

North Fork Creek, does not appear to be readily accessible to terrestrial vertebrate species and 

does not appear to provide cover for animals that may live in the area. North of the 

drainage ditch, near sample location 38-6, is an extensive wooded area. This area appears 

capable of supporting terrestrial species which could potentially use the drainage ditch and 

North Fork Creek as a food and water source. North Fork Creek, is bordered to the west by 

commercial development along Navy Road. To the east of North Fork Creek is an extensive 

wooded area. North Fork Creek and the lower reaches of the drainage ditch may support 

aquatic life and benthic species. 

Table 8-5 
Chemicals Detected in Sediment at the SWMU 38-lower Reach 

Chemical Name 

Number of 
Detections/ 

SampIeS Range 

Reference Sediment 
Concentration Screening 

VW Value 

Number of 
RCISV 

Exceedanccs 

Volatile Organic Compounds (pg/Lg) 

Acetone 213 5-33 26 NA ’ 1lNA 

Bromometbane 113 2 ND NA OMA 
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Table 8-5 
Chemicals Detected in Sediment at the SWMU 38-Lower Reach 

Number of Reference 
Detections/ Concentration 

Sediment 
Screeninz 

Number of 
RCISV 

Chemical Name SIllpIeS Rnnoe W) Vsihe - JIxceedances 

Semivolatile Organic Compounds &g/kg) 

Accnaphthylene 

Fluorene 

Phenanthmne 

Antbracene 

Ruonuxhcne 

Fyrene 

Butylbenzylphthalatc 

Benzo(a)anthracene 

Chtysene 

Bls(Z-cthylhexyl)phthalate 

Benzo(b)fluoranrhene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

indeno(l.2,3-cd)pyrene 

Dibenx(a,h)antlxacene 

Benzo(g,h,i)perylene 

l/3 

113 

213 

l/3 

313 

313 

l/3 

313 

313 

213 

213 

213 

313 

213 

113 

213 

84 ND 

76 ND 

83-1.200 ND 

250 ND 

89-1.800 a4 

78-1.200 ND 

110 ND 

52-690 ND 

56-660 ND 

46-130 184 

170-600 ND 

88-400 ND 

52-610 ND 

11 O-380 ND 

130 ND 

140-410 ND 

330 110 

330 l/O 

330 2/l 

330 II0 

NA 3MA 

330 3/l 

NA 1lNA 

330 l/l 

330 3/l 

NA OfNA 

NA 2NA 

NA 21NA 

330 3/l 

NA 2lNA 

330 t/0 

NA ll?.JA 
- 

Antimony 

Arsenic 

l/3 

313 

Metals (mg/kgJ 

14 

11.7-31.9 

ND 12 111 

9.6 7.24 o/3 

Barium 313 209-550 222 NA 2INA 

Cadmium 313 1.9-3.4 ND 1 313 

Chromium 313 17.7-21.2 11 52.3 310 

Cobalt 313 16.4-33.4 14.8 NA . 3lNA 

Copper 313 18.2-20.4 21.2 18.7 O/2 

Lead 313 28.5-54.6 25.2 30.2 312 
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Table 8-5 
Chemicals Detected in Sediment at the SWMU 38-bmrer Reach 

Chemical Name 

Number of 
Detections/ 

samples Range 

Reference sediment 
Concentration ~a 

(RC) Value 

Number of 
RCISSV 

Exceedances 

Metals (mglkg) 

Mercury l/3 0.24 ND 0.13 l/l 

Nickel 313 20.4-28.2 16.2 15.9 313 

Vanadium 3/3 25.3-51.6 26.4 NA 2fNA 

zinc 3/3 46.0-59.8 43.0 124 3/O 

Pesticides/Herbicides/PC& (uekn) 

Aldrin 

Dieldrin 

4-S’-DDE 

44’-DDD 

4-4’-DDT 

MCPP 

2,4.5-T 

Dicamba 

Aroclor-1260 

l/3 3.4 

313 24-42 

213 6.8-10 

313 9.3-66 

213 8.6-13 

II3 5,200 

113 6.0 

l/3 7.2 

l/3 110 

ND NA 

ND 3.3 

ND 3.3 

ND 3.3 

ND 3.3 

ND NA 

ND NA 

ND NA 

ND 33 

IrnA 

013 

2t2 

313 

2J2 

1rnA 

OMA 

1rnA 

l/l 

Total Petroleum Hydrocarbons (mgk@ 

TPH-GRO o/3 ND 0.146 NA OrnA 

TPH-DRO l/3 21 16 NA IMA 

TPH (418.1) 3/3 170-190 ND NA 3rnA 

8.3.6 Downgradient Sample in North Fork Creek 

An additional sediment sample (NFC-1) was collected from North Fork Creek on May 2, 1996. 

The sample was collected about 600 feet downgradient from sample 38-8. Only the upper 

interval (O-6 inch) portion of the sample is considered for risk. This area of North Fork Creek 

may be impacted by numerous off-base sources which were noted during the field reconnaissance 
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prior to the sampling event (Appendix C). The disturbed nature of the area will likely preclude 

the establishment of viable aquatic habitat in this area. 

Two SVOCs were detected at NFC-1, neither had applicable SSVs for comparison purposes 

(Tablle 8-6). Three pesticides were also detected, and only 4,4’DDE exceeded its SSV. Except 

for cadmium, all metal concentrations were below their respective RCs and SSVs. The cadmium 

concentration (14.2 mg/kg) was significantly elevated above the SSV. Cadmium was not 

detected in the upstream station (38-7) which is being considered as a reference for the creek, 

and concentrations observed at 38-8 were not nearly as elevated as those detected at this station, 

Table 84 
Chemicals Detected in Sediment in Downgradient North Fork Creek 

Chemical Name 

Number of 
Detections/ 

SamlJleS Ibee 

Reference 
Concentration 

(RC) 

Sediment 
screenillg 

Value 

Number of 
RCISSV 

Exceedances 

Volatile Organic Compounds kg/kg) 

Acemnc 111 26 ND NA tINA 

Semivolatile Organic Compounds Wkp) 

Di-NButylphthalate 

Butylbenzylphthalate 

l/l 48 J ND NA l/NA 

l/l 510 ND NA l/NA 

Metals (me/kg) 

AlXIliC 

Barium 

Cadmium 

Chromium 

Cobant 

copper 

Lead 

Nickel 

Vanadium 

Zinc 

l/l 5.4 9.6 

l/l 115 222 

l/l 14.2 ND 

l/l 8.8 11.0 

l/l 9.1 14.8 

l/l 11.9 21.2 

l/l 14.8 25.2 

l/l 14.3 16.2 

l/l 17.6 26.4 

l/l 35.4 43 .o 

7.24 o/o 

NA OINA 

1 l/l 

52.3 010 

NA OINA 

18.7 010 

30.2 o/o 

15.9 o/o 

NA O/NA 

124 o/o 
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Chemical Name 

Aldrin 

Dieldrin 

4-4’-DDE 

Table 84 
Chemicals Detected io Sediment in Downgradient North Fork Creek 

Number of Reference Sediment 
Detections/ Concentration Screening 

spmplcs Range (RC) V&K 

PesticidesMerbicideslPCBs (Irg/kg) 

l/l 2 ND NA 

l/l 2.5 ND 3.3 

111 5.2 ND 3.3 

Number of 
RC/SV 

Exceedances 

1lNA 

l/O 

l/l 

Totnl Petroleum Hydrocarbons (mglkg) 

TPH-DRO l/l 22 16 NA 1lNA 

8.4 Contaminant Sources 

Sources of contamination throughout the drainage system appear to be a combination of proximal 

SWMUs, such as those described in Section 8.3, along with surficial runoff from streets and 

parking areas. Metal concentrations observed within the system may be related to past SWMU 

activities but an obvious relationship was not apparent. Spatial distribution of pesticides detected 

did not provide information on sources and it is suspected that basewide spraying operations and 

local agricultural activities are responsible. 

Previous studies have demonstrated that runoff from highways can contribute significant 

concentrations of PAH and metal contamination to freshwater streams. A recent study by 

Maltby et al. (1995) has shown that highway runoff can be responsible for elevated 

concentrations of PAHs and metal in sediment, surface water, and tissue. It is suspected that 

highway runoff from the Navy Road bridge, where it crosses North Fork Creek, may be 

responsible for the elevated PAH concentrations in sediment sample 38-8. However, it is 

possible that the NSA drainage ditch, during high flow conditions, may also be contributing to 

the elevated concentrations. 
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8.5 Risk Characterization 

SVOCs, metals, pesticides, and herbicides have been detected in the drainage-ditch sediment. 

However, sediment contamination appears to be limited to the upper reaches of the drainage 

ditches and is not likely a source to North Fork Creek. Although, at some locations, 

contaminant concentrations in the ditches are high in comparison to RC and SW values, the lack 

of suitable habitat for sediment- or surface water-dwelling organisms severely limits the potential 

for exposure. The habitat and biota survey revealed that flow occurred only in immediate 

response to precipitation and therefore the ditches cannot support aquatic life. 

In addition, the drainage system provides minimal life requisites to support terrestrial species. 

No evidence of mammalian species in the area of the drainage ditches was noted during the 

habitat and biota survey. A lack of suitable habitat in the general area of the base also may 

account for this. Much of the base has been cleared of vegetation. Significant human activity 

also discourages use of the area by terrestrial species. 

In contrast to the drainage ditches, North Fork Creek is a perennial stream and appears capable 

of supporting aquatic life. Assessment of observed concentrations within North Fork Creek are 

compared to a published study on PAH toxicological impacts to aquatic organisms. 

Maltby et al. (1995) assessed sediment and surface-water toxicity from streams near a busy 

highway. Their study compared samples upstream of an impact zone to downstream locations, 

suspected of receiving the greatest impact. The study demonstrated only a “slight” (10%) 

reduction in survival of the amphipod Gummanzs pulex in downstream sediments at 

PAH concentrations of 500,000 to 600,000 pg/kg. These concentrations are two orders of 

magnitude greater than total PAH concentrations of 8,730 pglkg found downstream 

(sample 38-8) in North Fork Creek. 
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Maltby et al., (1995) also found that survival of G. pt.&x exposed to upstream sediments 

(total PAH concentrations averaging 20,000 pg/kg) averaged 96%. This suggests that although 

concentrations may exceed SSVs for individual PAHs, they may not be toxic to organisms 

exposed to North Fork Creek sediment. Other samples from the drainage ditches, (6-3 and 

38-l), had PAH concentrations in the 20,000 to 22,000 pg/kg range. However, it has been 

shown that these drainage ditches are incapable of supporting a viable aquatic community, 

therefore effects resulting from PAH contamination are inconsequential. 

Maltby et al., (1995) also concluded that body burdens concentrations were not associated with 

elevated PAH sediment concentrations. This suggests that food-chain transfer of PAHs may not 

be of concern. The study also showed that ambient water, both upstream and downstream in 

the stream, were not acutely toxic. Thus, partitioning of PAHs from sediment to surface water 

should not be a concern when evaluating impacts to aquatic biota. 

The lack of toxic effects by PAHs as presented in Maltby et al., (1995), suggests that 

applicability of SSVs for PAHs may be inappropriate. If only “slight” toxic effects 

were observed in sediments at concentrations of 500,000 to 600,000 pglkg, then SSVs near 

330 pg/kg for individual PAHs may be overly conservative. 

8.6 Uncertainty 

0 Sediment samples collected are representative of a small area of the drainage ditches. 

0 Differences were noted between some of the samples and their duplicates, suggesting that 

errors may have resulted from field collection methods or during sample analysis, or may 

be a product of field variability. 
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Synergistic and/or antagonistic relationships among contaminants were not accounted for. 

A lack of criteria or screening values for many chemicals compounds the uncertainty for 

screening-level assessments. 

Toxicological effects studies may be different at individual versus community levels. 

Extrapolation of literature-generated effects levels to onsite species and communities does 

not account for site-specific conditions. 

Exceedance of SSVs indicates that a potential ecological impact to sensitive aquatic life 

species may be present. 

SSVs exist for only a limited number of contaminants, but were used whenever possible. 

8.7 Recommendation 

Based on the above information, it is recommended that no further study be conducted on the 

drainage ditches and North Fork Creek from an ecological perspective. Concentrations do not 

appear to represent a single source and runoff characteristics across the area most likely will 

remain the same. The best remedial action would be no action and let the contamination present 

in the sediment naturally attenuate. 

Additional sediment/soil samples were collected from the surface of the landfill and within the 

gullies leading from the landfill during a confirmatory sampling investigation (CSI) conducted 

at SWMU 10 in May 1996. The results for these samples will be reported in the SWMU 10 CSI 

Report which is currently being prepared. 
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9.0 CONTAMINANT FATE AND TRANSPORT 

Previous sections of this report have documented sediment contamination in the drainage ditches. 

The evaluation of contaminant fate and transport assesses the potential for contaminant migration 

in a medium and the potential for concentration reductions and/or chemical transformations 

during movement. 

9.1 Source Definition 

The principal sediment contaminants identified at the sites are SVOCs, pesticides, herbicides, 

TPH, and metals. Some compound classes identified at the sites are at relatively high 

conce:ntrations with respect to RC values, RBCs, and SSVs. 

The most contaminated areas are immediately downstream of outfalls and primarily contain 

elevated concentrations of SVOCs, pesticides, TPH, and metals. The vertical extent of 

contamination in most sample locations is limited to the sediment in upper 6 inches of the ditch 

beds. SVOCs and metals concentrations are reduced significantly in the 18- to 24-&h depth 

interval. However, pesticides and herbicides were detected in relatively high concentrations at 

some sample locations at depths of 18 to 24 inches. 

Several metals were detected at concentrations greater than their respective RRCs in sediment 

from the 0- to 6-inch depth interval. However, most concentrations were less than their RBCs, 

but exceeded SSVs. Sediment from depths of 18 to 24 inches was found to contain metals in 

concentrations greater than the background RC, but still below RBCs and in most cases below 

ssvs. 

Dieldrin was the only pesticide compound detected as exceeding its RBC and SSV. However, 

all dieldrin concentrations are within the RC established in background sample 6-6 and its 

duplicate. The only other pesticide detected in concentrations in excess of its RBC was DDD, 
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which exceeded its RBC at sample location 6-3. Although not detected in excess of its RBC, 

DDT was detected at concentrations greater than its SSV in every location where it was detected. 

Of the remaining pesticides, none has an associated SSV. 

9.2 Soil/Sediment Contaminant Fate and Transport 

Although direct soil or sediment-exposure pathways (incidental ingestion and/or dermal contact, 

biotranslocation, bioaccumulation) often present the most imminent threat to human health and 

the environment, other related concerns exist. If soil or sediment contains sufficient quantities 

of contaminants, the potential exists for cross-media transfer to surface water through 

equilibrium partitioning. This phenomenon depends on the mass of soil/sediment contaminants 

present and soil/sediment physical and chemical characteristics. 

The simplest and most common method for expressing the distribution of a chemical between 

soil/sediment surfaces is the adsorption or distribution coefficient (K,). The Kd is defined as: 

where K, = 

f, = 

Soil adsorption coefficient normalized for the soil organic- 

carbon content. 

The soil organic carbon content (mg organic carbon/mg 

soil). 

K, values indicate the mobility of a compound in soil or sediment. The higher the K,, value, the 

lower the compound’s mobility. For example, Kd values for benzene have been reported to 

range from 0.1 to 1 .O (depending on f& and & values for pesticides (particularly DDT) have 
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been reported as high as 7,700. Also, the octanol-water partition coefficient (K,,,,,), represents 

the distribution of a chemical between octanol and water in contact at equilibrium conditions. 

Measured values of K, are readily available in literature for most chemicals. K, is related to 

K, by the following equation: 

K, = 0.63 x KM 

&, h,as been found to be related to water solubility and soil-sediment adsorption coefficients. 

In general, &. measures the hydrophobicity of an organic compound. The more hydrophobic 

the contaminant is, the more likely it is to partition onto soil/sediment and to have low solubility 

in water. 

The human health risk and hazard posed by soil/sediment contaminants in the drainage ditches 

were assessed using ingestion and dermal-contact pathways. The results of this assessment 

concluded there are no COCs related to human health risk for ditch sediments. Ecological risk 

and hazard were evaluated using a more subjective determination of exposure potential based on 

a habitat evaluation and comparison of sample results to SSVs. The following subsections 

evaluate the potential for impacts to surface water and sediment from organic and inorganic 

contaminants identified as a potential human health and ecological threat in soil or sediment. 

9.2.1 Sediment Contaminant Fate and Transport - Organic Compounds 

Fate and transport for SVOCs, pesticides, and herbicides are discussed below. 

Semivolatile Organic Compounds 

Most SVOCs analyzed for in sediment samples from the drainage ditches are a subset of PAI-Is, 

which consist of hydrogen and carbon arranged as two or more fused benzene rings. Concern 

about SVOCs in the environment is due to their persistence and to the fact that some are known 
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to be potent mammalian carcinogens, although environmental effects of most noncarcinogenic 

PAHs are poorly understood, Many of the SVOCs present in sediments may experience 

photooxidation or biodegradation. SVOCs in the water column degrade rapidly through 

photooxidation. They degrade most rapidly at higher concentrations, elevated temperatures, 

elevated dissolved oxygen concentrations, and during higher incidences of solar radiation. The 

ultimate fate of SVOCs that accumulate in sediments is believed to be biotransformation and 

biodegradation by benthic organisms. SVOCs in aquatic sediments degrade very slowly in the 

absence of penetrating radiation or oxygen and may persist indefinitely in oxygen-poor basins 

or in anoxic sediments. PAHs in the aquatic environment degrade at a slower rate than in the 

atmosphere, and the cycling of SVOCs in aquatic environments, as is true for other ecological 

systems, is poorly understood (Eisler, 1987). 

Pesticides and Herbicides 

Hydrophobicity is a characteristic of uncharged, organic chemicals such as pesticides and 

herbicides. Water will tend to repel these chemicals to a less energetic phase such as mineral 

surfaces, sediment, or suspended particles. Hydrophobicity also generally increases as molecular 

weight increases. Most pesticides and herbicides are complex, heavy molecules which are more 

likely to bind to sediment than dissolve in water. Dieldrin and DDT, two commonly 

encountered contaminants in the drainage ditches, are chlorinated. Chlorine is a bulky, highly 

electronegative atom that tends to protect the nucleus of an organic molecule from chemical 

attack. By increasing stability, the breakdown rate of chlorinated compounds is reduced 

(Clarke and McFarland, 1991). 

Other variables controlling the mobility of pesticides and herbicides in soil/sediment are their 

adsorbent properties. The presence of an electrical charge in the soil matrix, the soil pH, and 

the organic-matter content affect the adsorbent efficiency. The adsorptive coefficient K,, may 

be used as a relative measure of soil/sediment adsorptive capacity for a particular pesticide. 
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Based on a range of literature values for K, and f, in site sediment, the I(d range for pesticides 

and hierbicides is high enough to indicate that adsorption will be a major factor in limiting 

pesticide movement. 

- 

In general, pesticides and herbicides are highly hydrophobic and it is unlikely that they will 

persist long-term in the water column. In addition, most of these compounds are highly resistant 

to breakdown in the environment and so are likely to remain sediment-bound for decades. An 

example of this is the presence of DDT and its breakdown products detected in several locations 

throughout the drainage ditches. Although its use has been banned since the early 1970s DDT 

remains in the sediment at concentrations above SSVs. Another example is the pesticide 

dieldrin, whose half life in soil has been reported to be as high as three years, Aqueous 

biodegradation rates tend to be dependent upon oxygen, i.e., the anaerobic half life is reported 

to be seven days and the aerobic half life is reported to be three years. 

PCBs 

PCBs share some of the same characteristics as chlorinated pesticides. They are extremely 

stable compounds that are slow to chemically degrade under environmental conditions. The 

greater the number of chlorine atoms and the position of the chlorine atoms on the biphenyl 

molecule generally increase the stability of that compound. The K, for PCBs ranges from 

10,000 to 20,000.. PCBs are strongly adsorbed on soil, sediments, and particulates in the 

environment, with concentrations usually the highest in aquatic sediments containing 

microparticulates and high organic and clay content. 

9.2.2 Sediment Contaminant Fate and Transport - Metals 

Metals are present in all soil and sediment. Therefore, to evaluate the significance of reported 

concentrations in sediment, they were compared to two times background RCs (Section 6). 

Unlike organic compounds, metals tend not to degrade in the environment, but may change 

9-5 



RCRA Facility Investigation - Assembly B 
Northside Industrial Drainage Ditches 
NSA Memphis. Millington, Tennessee 
Revision I 
October 7. 1996 

chemical form. They are generally considered to be indefinitely persistent. Metals may interact 

with soil/sediment or other solids by ion exchange, adsorption, precipitation, or complexation. 

These processes are affected by pH, composition, or leachate or groundwater oxidation-reduction 

processes, and the type and amount of organic matter, minerals, and clay present. Extreme pH 

and Eh (oxidation-reduction) conditions can significantly increase metal’s solubility and mobility. 

Therefore, the availability of the metal in the medium, the composition of groundwater, and the 

adsorption capacity of the soil/sediment determine the fate and transport of the metal in the 

environment. 

The derivation of K, values is much more complicated for metals than for organic compounds. 

Unlike organic compounds, for which K,, values are largely controlled by a single parameter, 

K,, values for metals are significantly affected by a variety of soil/sediment conditions. The 

number of significant influencing parameters, their variability in the field, and differences in 

experimental methods result in a wide range of K, values for individual metals reported in the 

literature (over five orders of magnitude). 

Metals have limited mobility in soil/sediment because of cation exchange or sorption on the 

surface of mineral grains. They can also form precipitates of varying solubility under specific 

Eh-pH conditions. Conditions that promote mobility include an acidic, sandy soil with low 

organic and clay -content. Surface and subsurface soil/sediment at the NSA Memphis is 

classified as a loess (silty clay), thus is not specifically sandy. Literature suggests that site soil 

is not acidic, and has a pH greater than 6. Information regarding soil type and Eh-pH 

relationships with metals mobility was derived from The Soil Chemistry of Hazardous Materials, 

Hazardous Materials Control Research Institute, Greenbelt, Maryland, 1988 (Dragun, 1988), 

unless otherwise noted. Properties of some metals of concern detected in the drainage ditches 

is described below. 
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Arsenic 

Arsenic is a naturally occurring element often found in association with copper or lead. Its 

primary use is in pesticides and as a plant defoliant. Most arsenic compounds are white or 

colorless. In the environment, arsenic can exist in several oxidation states. Under oxidizing 

condi.tions, the arsenate form is the stable oxidation state, which leads to the arsenite form under 

transitional conditions and then arsenic (elemental arsenic) under reducing conditions. chemical 

and pthysical properties of arsenic are presented below. 

- 
MoIecuIar Weight 

Vapor Pressure (mm Hg @ T”C) 1 @ 372 

SoiubiIity in H,O (mg/L) insoluble 

Specific Gravity 5.724 

-- 

Barium 

Barium belongs to the alkaline earth group, resembling calcium chemically. It oxidizes very 

easily, and is decomposed by water or alcohol. When pure, barium is silvery white like lead. 

Chemical and physical properties of barium are presented below. 

MolecuIar Weight .- 137.33 

Vapor Pressure (mm Hg @ T’C) 10 @ 1049 

Solubility in H,O (mgL) hydrolyzes 

Specific Gravity 3.6 
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Beryllium 

Beryllium is used as an alloying agent in producing beryllium copper, and is widely used as a 

structural material for aircraft. At ordinary temperatures beryllium resists oxidation in air. 

Most of the metal now is prepared by reducing beryllium fluoride with magnesium metal. 

Chemical and physical properties of beryllium are as follows: 

Moledar Weight 9.01 

Vapor Pressure (mm Hg @ T”C) 0 (estimated) 

Solubility in H,O (mg/L) insoluble 

Specific Gravity 1.85 

Cadmium 

Almost all cadmium is obtained as a by-product in the treatment of zinc, copper, and lead ores 

and is similar in many respects to zinc. Cadmium is used extensively in electroplating. It is 

also used in many types of solder and for nickel-cadmium batteries. Cadmium exists in an 

aqueous phase in the +2 valence state, and exists in insoluble forms over a redox range of -0.5 

to 0.75 at a pH greater than 8. Chemical and physical properties of cadmium are presented 

below. 

Molecular Weight 112.41 

Vapor Pressure (mm Hg @ T”C) 

Solubility in H,O (mg/L)- 

Specific Gravity 

1 @ 393 

insoluble 

8.64 
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Chromium 

Chromium also is used extensively in electroplating. Chromium exists in an aqueous phase in 

the +3 valence state, and exists in insoluble forms over a redox range of about -0.5 to 0.75 at 

a pH greater than 5. Chemical and physical properties of chromium are as follows: 

Molecular Weight 

Vapor Pressure (mm Hg @ T”C) 

Solubility in H,O (mg/L) 

52.00 

1 @ l&6 

insoluble 

Specific Gravity not listed 

Lead 

Commercial uses for lead include solder, vehicle batteries, gasoline additive (no longer used), 

and in alloys. In the environment, lead is adsorbed to soil particles and found as a sulfate 

(PbSOI,), carbonate (PbCO,), or sulfide (PbS), with oxides becoming important when pH 

exceeds 11. In oxidizing to transitional environments containing carbonate, aqueous lead 

concentrations are controlled by the solubility of PbCO,, which results in low mobility. 

Likewise, under reducing conditions in the presence of sulfur, PbS is nearly insoluble and lead 

mobility is very low. The mobility of lead will be kept quite low due to its high affinity for 

adsorption sites on organic and inorganic surfaces. Chemical and physical properties of lead are 

presented below. 

- 
Molecular Weight 

Vapor Pressure (mm Hg @ T”C) 

Solubillity in H,O (mg/L) 

Specific Gravity 

. . . 

207.20 

1 @ 970 

insoluble ’ 

11.34 
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Nickel 

Nickel is also used extensively in electroplating and is also used for nickel-cadmium batteries. 

Nickel exists in an aqueous phase in the +2 valence state, and exists in insoluble forms over a 

redox range of about -0.25 to 0.80 at a pH less than about 8. Chemical and physical properties 

of nickel are presented below. 

Moleutlar Weight 58.69 

Vapor Pressure (mm Hg @ T”C) 

Solubility in H,O (mg/L) 

Specific Gravity 

1 @ 1800 

insoluble 

not listed 

Vanadium 

Vanadium is found in phosphate rock and certain iron ores, and is present in some crude oils 

as organic complexes. Vanadium is used in producing rust-resistant, spring, and high-speed tool 

steel. It is an important carbide stabilizer in making steel. The mobility of vanadium in the 

soil/water system is primarily governed by the pH and oxidation state. Vanadium remains 

mobile at a pH less than 7 as V+z, V+J, and VO+2 over an Eh range of -1 to 1. Chemical and 

physical properties of vanadium are as follows: 

Molecular Weight 

Vapor Pressure (mm Hg @ T”C) 

Solubility in H,O (mg/LJ 

Specific Gravity 

50.94 ’ 

0 (estimated) 

insoluble 

6.11 
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Zinc 

Zinc is a naturally occurring metal that is generally present in carbonate, oxide, or sulfide 

minerals. Under oxidizing to transitional conditions at neutral to slightly alkaline pH, ZnCO, 

is the: stable solid phase in the presence of carbonate, while above a pH of about 8 ZnO becomes 

increasingly stable. Reducing conditions stabilize ZnS over a pH range of about 3 to 14. Below 

a pH of about 7, zinc is mobilized under oxidizing conditions as ZN2+ or, occasionally, as 

carbonate complexes. Chemical and physical properties of zinc are presented below. 

Molwhr Wiight 65.38 

Vapor Pressure (mm Hg @ T”C) 1 @ 487 

Solubility in H,O (mg/L) insoluble 

Specific Gravity not listed 

- i 

9.3 Conclusions 

SVOCs, pesticides, herbicides, PCBs, and metals detected in sediment samples from the ditches 

appear to be tightly bound to the clayey sediments and have a low migration potential. In 

addition to having a low migration potential, these constituents are not likely to be dissolved in 

the water column and transferred via surface water into North Fork Creek. 
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10.0 CONCLUSIONS AND RECOMMJiNDATIONS 

Based on information gathered during this RFI, the following conclusions and recommendations 

have been reached. 

l Sediment contaminants consisting of VOCs, SVOCs, TPH, metals, pesticides, and 

herbicides have been identified throughout the drainage ditches and in North Fork Creek. 

The contamination appears related to the discharge of petroleum based on the elevated 

concentrations of SVOCs, metals, and TPH detected. -Analytical data indicate the 

vertical extent of this contamination is mostly limited to the ditch bed sediments in the 

uppermost 6 inches, and the lateral extent is primarily limited to immediate points of 

discharge. It is unclear whether contamination detected at the, water line in the 

SWMU 38 ditch immediately downstream of the dry gullies that drain SWMU 10 is a 

result of deposition from upstream sources or runoff or leachate from SWMU 10. 

Additional soil/sediment samples were collected both from the surface of the landfill and 

within the gullies leading from the landfill during a confirmatory sampling investigation 

(CSI) conducted at SWMU 10 in May 1996. The results of these samples will be 

reported in the SWMU 10 CSI Report which is currently being prepared. The pesticides 

dieldrin and DDT were ubiquitous in sediment in the drainage ditches. Concentrations 

of these pesticides were within the range detected in background samples and were likely 

associated with aerial applications during the 1950s and 1960s by the USDA to control 

the spread of the white-fringed beetle, along with other application programs. 

l For human health risk, a BRA was prepared. The risk and hazard posed by sediment 

contaminants in the drainage ditches was assessed using two exposure scenarios: the 

hypothetical reasonable maximum exposure of site workers and the hypothetical 

reasonable maximum exposure child (adolescent) trespasser scenario. Incidental ingestion 

and dermal contact exposure pathways were used to address potential future sediment 
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exposure. COCs were identified for various exposure scenarios to determine whether 

they exceed an excess cancer risk of lE-4 or a hazard index of 1. As shown on 

Table 7-27 in Section 7, no COCs exceeded these thresholds, thus negating the necessity 

of calculating remedial goal options for the Northside Industrial Drainage Ditches. Based 

on the BRA, the property comprising the Northside Industrial Drainage Ditches is 

suitable for lease in either industrial or residential scenarios. 

l Risks to ecological receptors resulting from contaminants identified within the drainage 

system is low. Although most inorganic compound concentrations were above 

USEPA Region IV SSVs, a higher percentage were below the RC. Total PAH 

concentrations across the site were relatively high compared to SSVs, but when 

referenced field-toxicity studies were reviewed, it appears that SSV levels for PAHs may 

be overly conservative. The lack of a viable benthic or aquatic community within the 

drainage system further reduces the risk potential. Based on the ERA, no further :a 

investigation is recommended for the drainage ditches or North Fork Creek from an 

ecological perspective. Contaminant concentrations do not appear to represent a single 

source and runoff characteristics across the area most likely will remain the same. The 

ERA concluded that the best remedial action would be no action and allow any sediment 

contamination to naturally attenuate. 

l Contaminant fate and transport was evaluated to assess the potential for contaminant 

migration in sediment and the potential for concentration reductions and/or chemical 

transfotmations during movement. Fate and transport evaluation concluded that the 

SVOCs, pesticides, herbicides, PCBs, and metals detected in sediment have a low 

migration potential as they appear to tightly bind to clayey sediments, and are not likely 

to be dissolved in the water column and transferred to North Fork Creek. 
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The following recommendation is presented based on the findings of this RFI: 

l Based on the BRA, ERA, and an evaluation of contaminant fate and transport, no further 

action is recommended for the Northside Industrial Drainage Ditches. 
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Currently there i8 not a facility of this type for a Navy aircraft 
.crash and S8lVaQe crew to train Under live fire conditicwts. This 

project wdS developed from the findings c$f the irlvestigaticm into the 
*problems asscfciated with l xtinguirhing the catastrophic fire cqrlbclard 
the USS NIMITZ. Investigators discovered that the current level of 
tnkining for aircraft crash crews was inadequate because r& fecility 
exist where art aircraft crash crew can receive live fire training. 
This project will enable a team to receive live firefighting training 
with the unique hazards associated with shipboard aircraft 
firefight ing. This team training wi 11 develop confidence in the 
Crrsw’ s abi 1 ity to rxt inguish large, complex shipboard aircraft deck 
fires, thus potentially saving thousands of lives aboard our ships. 
3.0 SFIMF'L I NG RFlT I ONFILE 

“Tihe sampling target for rite 1 was- to sample soils surrounding the 
storm sewer at al 1 defective joints. Fin interna 1 ir6peCt ion of the 
sewer was performed by Industrial Clean-up Inc. (ICI) and all 
suspect joints were marked and recorded (Table 1). Photographs of 
th’s joints are located in Appendix q. al 1 joint lacat ions were then 
transposed to the graund surface measured from the outfall. Sarnpl ing 
was performed by drilling to depths of 43-l feet, 1-S feet, and 3-S 
feet below the pipe’s invert. Two addit icmal borings were taker1 at 
the entrance and exit of the storm sewer at the same depth interval 
as the defective jc~irks. One final sample was taken from the 
sediment that had callected within the system. F111 of the 8-1 foot 
samples were analyzed for EP Toxicity Metals (EPFI METHOD SW-846) and 
Total Cyanide. " 1 

“Site f, the salvage yard, was visually inspected and rncmitored using 
a hNu photaionizat ion detector. The visual inspect ion of the 
property indicated widespread discc~lorat icm of surface scti 1s co-1 the 
site. Conseq uerft Zy, three compos i t.e srnlpl es were co1 1 ect ed f ram 
areas that showed staining car discolclratic;n on the surface. FIn 
cerqarric vapor background concertrat ion of 8. 1 pprn was estsbl ished 
using the hNu and at sarnpl ing lcccaticm SYl there was a slight 
def 1 ect ican to a. Sppm. Sample lclcat icms SY,3 and SY3 were determined 
by staining only. Ccmpclsite samples were collected at each of these 
1ccations from depths of 8-l feet, l-3 feet, and 3-5 feet below the 
surface. Samples cc11 lected frcm the a-1, and l-3 foot level were 
analyzed for Total Petroleum Hydrocarbons and Total Lead. ” 1 Sampl e5 
collected from the l-3 foot level were also analyzed fclr EP Toxicity 
Lead and ETX. 

. 

Du,ring the field investigation Site 2 was found to be covered with A 
good growth of grass. The grass had to be cut so that the salvage 
yard could be visually inspected. Flsphalt was detected at the 
surface of the salvage yard and appeared to be fine millings. The 
boring logs are provided in appendix C. 

“The sampling target fur site S was the joint nearest the storm sewer 
manhole as shown cm the attached lcncatic~rt map (Figure 1). FI 
ccmposite sample was taken from a boring at depths a-1 .foot, l-3 
feet, ArId S-5 feet below the pi pt. s invert. The storm sewer ramp1 es. 
(from the S-i feet below the invert) were also analyzed for EP 
Toxicity Metals and T&al Cyanide.” 1 
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1.8 INTRO 

*~Erlvircmrnerkal and Safety Designs 
A 

(EnSafe) was ccmtract ed by Sout hem 
Division N , ‘s( 1 Fat i 1 i t i es Eng i neer i ng Cornmartd to invest igete certain 
unccmtrc~led hazardous waste disposal sites located at Naval Fair 
Station (NRS) Memphis. The investigation was designed to identify 
possible ccmtamir~at icm at the following Navy locations: 

Sit;e,-lr.) Soils adjacent to a 68” RCP (4’ sect i ems) st clrfn sewer f ram -- ~ 
its ctutfal 1 arId ccmtinuing upstream a distance of 660 1 inear feet. 
The site received approximately 17,888 gallons/dny of cyanide 
rlectroplating waste daily from the fifties to the seventies. 

Site 2.) Fin outside storage yard which stored lead acid batteries _---- 
and gas01 ine, and; 

Site. 3. 1 Fin area adjacent to an existing storm sewer manhole located 
immediately west of 7th &enue and south Casablanca street, near the 
former e 1 ect ropl at i ng shop. The lc~caticm of these site is shown co-1 
Figure 1.” 1 

The irrvestigaticm wa5 conducted in order tu determine the proper 
har~dlirlg of any contaminated soils within the limits of the Navy’s 
fli I, itary Ccmstruct ion (MILCON) Project No. 863, SHIPPORRD kIRCRRFT 
CRFJSH CREW LIVE FIRE TRGINING FFICILITY. The locat ion of this 
facility and the location of the sites investigated are shown cm 
Figure 1. 

Sites 1, 2, and S are solid waste management units (SWMU) that have 
been identified in the Hazardous Sol id Waste Rrnerrdrnerrts Perrol t No. TN 
Qua, dated 15 September 1966. Site 1 of this report is SWMU site 4 
- N-121 Plating Shop Ditch. Site P 

-.. 
of this report i’s SWMLI site 441 

-3iibage -Yard -I$#. 1’: Site 3 of thi.s repco-t- is associated with SWMU _ _ . _ 
site 3 - N-121 Plat irrg Shop br; L&11.---- FI RCRR- Fsei 1 it>; Invest iqat icm 
Wco-k Plan was submitted to both the state of Tennessee and EF’& region 
IV in Qpril 1387. We have been waiting for EPG’s comments cm the 
work plan since then. In June af 1388 we c.ccul d r&t wait arty 1 anger, 
so we proceeded to invest igate the three sites. If we can not award 
the below MILCON project this September 1386, we could lc~se the 
project . 

E. 8 MILCON F’ROJECT NO. 28s 
. 

This project’s primary facility consists of a ccmcrete simulated 
flight deck for aircraft crash and rescue crew firefighting 
trainir~g. The primary facility will be underlined with a 48 rnil 
impervious material. Support facilities will include an asphalt 
ro,ad which will circle the primary facility. 

. 
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*‘TWO l dditicmal sample5 were collected for “backgrcsurld” (EKG rrrd 
PKGDZ). The background samples were arralyzed for EP Toxicity 
Met 515, Total Cyartide, Tot a 1 Pet ro 1 l urn Hydrclcarbcvts arrd Tot a 1 Lead 
for refererlce criteria for all samples. The samples collected for 
EKG were amlysed at the 7-8, 8-18, and la-12 foot intervals. PKGDE 
samples were collected at the n-1, l-3, and 3-5 fout intervals; 
however, cmly the l-3 foot sample was analyzed for the aforemerlt iclned 
paratnet err. ” 1 In addition to the afclrernerrticmed parameters, the l-3 ,, 
foot sample was arralyred for PTX. 

3. 1. SFlMF’L I NG PROCEDURE 

“The drilling operations for the ramp1 ing were ccmdcrcted irr an 
order1 y arrd syst ernat i c marrrrer in order to clptirnite the lccaticm of 
each boring. Soil samples were taken through the armulus of a 
ha], low stern auger by driving a twrrrty-four inch 5plit-opocm sampler. 
Upan withdrawal of the sampler, a cornparite sample was cc111ected arrd 
placed irr a labeled cme quart wide mouth jar, covered with art 
alurnir~urn foil seal, and capped. ” 1 

“Tc:I preverrt cross ccmt arni rmt i cm the spl i t spcarr sampl er was 
decarrtaminated betweerr samples. Decor& arni rrat i cm f cl1 1 owed a three 
step process: 1) wash in a dilute HCL solution; 2) rinse in clear, tap 
water; arrd, 3) rirrse in distilled water. FIlso all perscmnel harrdlir,g 
the sampler wore latex surgical gloves which we’re discarded betweerl 
each sarnpl e. To preverrt cross-cc~rltarnirtat ion, al 1 equi prnertt I . 
spat u 1 as, sarnplr jars, etc., as we1 1 as work gloves wclrrl by workers 
were also decclrrtarnirlated betweerl samples. I’ 1 

3. 2 CUSTODY PROCEDURES 

“10 assure the sarnples were rnaintairred in a safe arrd reliable rnanrrer, 
a strict chain of custcldy procedurs was followed. This was 
implemented irr t.ho field arrd carried thrc?ughuut the analytical 
prcacess. Fill parties hrrrdling the samples sigrled the 
the in-of -rust ody f co-m wh i ch becomes A part of the perrnarierlt 
record. ” 1 

4. (21 F)NRLYTICQL PROCEDURES 

“Scfi 1 samples were l xtract.ed by Method 13lQI, Extraction Procedure 
(EP)* Toxicity Method. Samples were therr analyzed by direct 
aspiration atcgrnic absorption techniques, except arserric and seler’ri urn 
which were artalymed by gaseaus hydride methclds, and mercury which 
was arlalyzed by cold vapor aturnic absorpt iclrl. ” 1 

“Quality control included the arlalysis of one duplicate and 
“a,rralyt ical spikes” at report i rig cortcerrt rat i ens. Triplicate spikes . 
we’re performed to provide quality cclrrtrol data both ora precisic~n arld 
accuracy of the analysis. Table E surnrnarizes the quality cclr&rcIl 
data clbtairled. ” 1 

“Total Lead arra 1 yses were corrducted by EPFI Method 38541, FIei d 
Di gest iclrl of Soi 1 s, arrd then arralymed by direct aspirat iorr atomic 
absorpt iorI. Total Cyarride was arlalyted by EFR Method 38141.” 1 ETX 
was analyzed by EPFI Method 841241. T&al F’etroleurn Hydrocarborrs wd8 
mrlalyred by Starrdard Method of Testing Water artd Wastewater, 
at arldard 582-E. 
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Table 2 

Quality Control Data 

Wetal 

As 
SE 
BA 
CD 
CR 
PB 
AC 
HG 
CN 

Spike Cone. 
'p/o;) 

1:oo 
0.10 
0.40 
0.10 
1.00 
1.00 
0.20 
0.80 

Recovery 1 
8 

104 
104 

99 
95 
93 

109 
88 
95 
92 

Reco;ery 
108 
108 

99 
95 
93 
94 
90 

1'125 

2 Recovery 3 
a 

101 
94 
98 
90 
94 
94 
92 

100 

6 
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SAMPLE 
NUHUER 

EP TOXICITY TOTAL 
AS BA CD CR PB HC SE AC CYAN 1 DE 
“““““----------mg/l ---------------------~------- 

Al 5-6' cl.0 
Sl S-6' Cl.0 
Cl 6-7' Cl.0 
Cl 6-7'Dup <l.O 
01 6-7’ <l.O 
El 6-7. <l.O 
Fl 6-7’ <l.O 
Cl 6-7' Cl.0 
Hl 6-7' <l.O 
Xl 6-7' Cl.0 
Jl 6-7' <l.O 
Ii1 G-7' <l.O 
Ll 6-7' Cl.0 
Ml 6-7' <l.O 
Nl 607~ <l.O 
01 7-8' Cl.0 
P1 7-8' cl.0 
91 7-a' <l.O 
~1 7-a. Cl.0 
sl 7-a' <l.O 
~1 7-a' <l.O 
ui 7-a' <l.O 
VI 7-a' <l.O 
WI 7-a. <l.O 
x1 7-a' <l.O 
~1 7-a' <l.O 
21 O-1' <l.O 
AA O-IN Cl.0 

Sediment 
ssi 7-a' 
BKC 7-at 

<l.O 
Cl.0 
<l.O 

TABLE 3 
ANALYTICAL RESULTS OF NAS MEMPHIS 

STOW DRAIN INVESTIGATION 

<l.O 
Cl.0 
<l.O 
<l.O 
<l.O 
<l.O 
e1.0 
Cl.0 
Cl.0 
Cl.0 
<l.O 
cl.0 
<l.O 
<l.O 
<l.O 
<l.O 
Cl.0 
Cl.0 
<l.O 

.<l.O 
*I.0 
Cl.0 
Cl.0 
<l.O 
Cl.0 
<l.O 
<l.O 
<l.O 

<l.O 
Cl.0 
<l.O 

co.5 
co.5 
co.5 
co.5 
co.5 
co.5 
co.5 
co.5 
c0.s 
co.5 
<o.s 
co.5 
co.5 
co.5 
co.5 
<0.5 
*O.S 
co.5 
co.5 
co.5 
CO.5 
co.5 
<0.5 
go.5 
CO.5 
co.5 
CO.5 
co.5 

co.5 
co.5 
CO.5 

<l.O 
<l.O 
Cl.0 
Cl.0 
<l.O 
Cl.0 
<l.O 
<l.O 
<l.O 
<l.O 
<l.O 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
<l.O 
<l.O 
<l.O 
<l.O 
<l.O 
Cl.0 
<l.O 
Cl.0 
<l.O 
<l.O 
<l.O 
<l.O 
cl.0 

<l.O 
<l.O 
<l.O 

<l.O 
a.0 
<l.O 
<l.O 
<l.O 
Cl.0 
Cl.0 
<l.O 
<l.O 
<l.O 
<l.O 
<l.O 
Cl.0 
Cl.0 
<l.O 
<l.O 
<l.O 
Cl.0 
<l.O 
<l.O 
<l.O 
Cl.0 
<l.O 
Cl.0 
<l.O 
<l.O 
Cl.0 
cl.0 

<l.O 
<l.O 
<l.O 

<0.2 
<0.2 
<0.2 
go.2 
<0.2 
<0.2 
<0.2 
<0.2 
eo.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
eo.2 
<0.2 
co.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
co.2 
<0.2 

<0.2 
<0.2 
<0.2 

co.5 
<o.s 
co.5 
co.5 
co.5 
co.5 
co.5 
<0.5 
co.5 
<0.5 
co.5 
co.5 
<0.5 
<0.5 
<0.5 
<o.s 
CO.5 
co.5 
co.5 
co.5 
co.5 
co.5 
co.5 
co.5 
CO.5 
CO.5 
CO.5 
CO.5 

<0.5 
co.5 
<0.5 

<l.O 
<l.O 
Cl.0 
<l.O 
<l.O 
Cl.0 
<l.O 
Cl.0 
<l.O 
<l.O 
<l.O 
<l.O 
<l.O 
Cl.0 
Cl.0 
<l.O 
<l.O 
<l.O 
<l.O 
Cl.0 
<l.O 
Cl.0 
<l.O 
<l.O 
Cl.0 
Cl.0 
cl.0 
Cl.0 

<l.O 
<l.O 
<l.O 

BKG 8-10' <l.O <l.O <0.5 <l.O <l.O <0.2 co.5 <l.O 
BKC lo-i2' <l.O <l.O <O.S <I.0 <l.O <0.2 co.5 <l.O 

<O.l 
CO.1 
co.1 
<O.l 
<O.l 
co.1 
<O.l 
<O.l 
co.1 
CO.1 
co.1 
CO.1 
go.1 
CO.1 
co.1 
<O.l 
<O.l 
<O.l 
co.1 
<O.l 
<O.l 
co.1 
<O.l 
<O,l -htd 
<O.l 
<O.l 
<O.l 
<O.l 

<O.l 
CO.1 
<O.l 
co. I 
co.1 

-a 



5. 0 RESULTS 

3. l Site 1 

Twenty-eight soi 1 samples were cc11 lected from the area correspcmdirrg 
with the Storm sewer, Twenty-six samples ~~11 lected along the course 
of the storm Pips are identified with arl alphabetical designation 
frcm FI t0 Y, cme sample at the outfal 1 was desigrtated FIQ, al,d urle 
composite sedimerrt sample from within the drain pipe itself was 
labeled as “sedirnerk”. (Figure 2 shows each sample locat ion) Orle 
l dditiorlal sample was collected from the spproxirnate erltrarlcs area 
to the storm sewer lucation and was designated a5 sample “Z” (Figure 
1 1 .I Fls rnent icmed i rr sect i cm 2. 8, each composite sample from a-1 
foot depth below the pipe’s invert was analyzed for EP Toxicity 
Metals arrd Cyarlide ar,d results are fourId ire Table 3. Fill the Site t 
samples showed rm detectable levels of contarnirmt ion above rmrrnal 
background for metals arid/or cyanide. The complete laboratory results 
arr incl uded irr Rpperrd i x P. ” 1 

5. E Site 2 

“Three samples were ccl1 lected from the salvage yard and were 
desigrrated SYl, SYP, arrd SYS. Each composite sample at the 8-1 foot 
interval was analyzed for Total Petroleum Hydrocarbons arrd Total 
Lead. Laboratory results (Table 4) irrdicste the preserrce of high 
levels of hydrocarborls when refererrced to the background sample. 
Laboratory results for composite samples cclllected at the 1-3 foot 
irA:erval were below detectable limits. Complete labclratc~y results 
are included irr Rpperldi x E. Sample locat icms are shc*wrl in Figure 
- 8, 3. 1 

addit iclrlal ly, each compc~site sample at the 1-S fcmt interval was 
ana 1 yzed for Tot a 1 Petrol eurn Hydrocarborrs, Total Lead, EP Toxicity 
LeGad arld BTX. 

5.3 Site 3 

“The firtal sample ccl1 lected was adjacerlt to the storm sewer, marhole 
located west of 7th Rvenue arld south of Casablanca. The sarnpl e, 
SSI, was cc11 lscted by dril lirrg to a depth of a-1 feet, 1-3 feet, arrd 
3-5 feet below the pipe’s invert. Rrlalytical results of the 
Uppeymost sample shcaw rm si grrif icar& levels of contaminat icm. Data 
for this sample is shown in Table 3 arrd complete laboratory results 
amr irrdicated in Flppendix E. Sample 1 ocat ion is shclwrt in Figure 
1 . “I 1 

6. B PHYSICFlL FEFlTURES 

6. :l Genera 1 Eccll cagy 

The adjacent vegetation of the salvage yard is composed. of 
hardwcod/pirs forest. The salvage yard QrOUnd is covered with 
grasses irl the improved and serqi -improved areas, and covered 
with rrative grasses artd wild flowers irr the undisturbed areas. 

9 



-------------I-------------------------------------~------------- 

Table 4 
Data Summary for Salvage Yard 

And Related Background Testr 

Sample Total Petroleum Total Lead 
Humher Hydrocarbons (ppm) 
------------------------------------------- 
SYl O-1' 1100 70.3 
SY2 O-l' 1850 15.7 
SY3 O-l' 839 17.9 
SYl l-3' Cl 7.49 
SY2 l-38 Cl 6.79 
SY3 1-3’ Cl 10.0 
BKG2 l-3’ 389 12.3 
BKG 7-8’ <l 4.65 
BKG 8-10' 9 5.20 
BKG 10-12' <l 4.80 - 

10 
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SALVAOE YARD SAUPLE LOCATIONS 



6 .2 Cl irnatolclgy 1.-.+ . 
‘L’B : 

“The climate of NRS Memphis is characterized by relative mild 
winters, with SIIC*W and: ice clccurri rig an average of ten t imes per 

year+ and hot summers with temperatures above 9QI degrees F. The 
average dates of the last freezing temperature, iri %PFirtg and the 
first freezing temperature, in the fall, are 2s March and 1QI 
November, respectively. The average annual PFeCipitaticm is 
l ppruximately 49 irIches. ‘I 2 

6. 3 Topography 

The salvage yard is relatively flat with it’s rlevation being 
approximately 273 feet above mean sea level. The salvage yard 

slopes from east to west at approximately a.6 percent grade. 

6. 4 Geol clgy 

The gecqlogy of the site consists of fill materials at the surface of 
Flleistocerre and Holocene alluvium and terrace deposits underlain by 
Eocene c 1 ast i c sed i rnent s. Pleistocene deposits cco?sist sf alluvial 
sands and gravels while Hcllclcerre alluvium are composed of wind-blown 
silts af low permeability. The upper must units of Eocene clast ic 
sed i roerrt s, the Jackson fctrmat i ore, in the area of NRS ccInsi st of 
apprclximately 196 feet of gray, bluish-gray, greenish-gray, and tan 
clays. This is evident by the boring logs (see Flppendix C) elf the 
sarnpl es taken within the salvage yard. 

6 .f5 Soi Is 

The sclils underneath the gravel and rclck fragments are typical of 
Falaya scli Is. They are rned i um textured and appear to have 
locally-low infiltration rates. :h# 

6. 6 Hydrology 

The surface water flows slowly tcawards existing drainages along the 
north-west side of the site which drain into the tributary syz.thm of 
North Fork Creek. The salvage yard is located above the 18@ year 
flood plain which is at elevation 257.8 feet mean sea level (MSL). 
The site is alscl above the standard project flood elevation af 260.6 
feet. MSL. 2 

“The Memphis metrclpcllitan area potable water sources are mclstly 
obtained from the Mernphi s Sand (“SW+fcot sand”) and the Fort Pi 11Cw 
sand < ” 1, 4@B-foot sand” 1 . There are small-capacity domestic wells in 
the Memphis area but are seldcIm considered due to hardness, high 
i ran, and totql dissolved solids cclntents. ” 2 

6, 7 Migration Potential 

Surface water runoff has the most ‘potential for migration since the 
site is underlain with clays which have been tested and found tee 
cotIt ain rtcl measurable Total Petrol l cm Hydrocarbons, ETX and EP 
Toxicity Lead and the hNu meter field results indicate that there is 
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not. a 5 i grr i f - ,::: air migration pcltential. Hc*wever, runoff pot l nt i a 1 
is leorer~ed c Yea the climate and tapography. 

Thr salvage ).cir*d is secured with a fence which iS secured by the 
rtat ions security fence. Clccess to the site i% restricted to cm 
bare perscWm8 1. 

lY 

Gddit iona irrfCWmat icm about NQS’ s physical features may be obta 
for the initial fissessment Study of Naval air Stat ion Memphis 
Mi I, 1 ingtcm, Tennessee, NEESQ is-Q138 dated Nclvernber 1383. 

7.8 CONCLUSION 

i ned 

“The investigaticm at the three sites at NW Memphis indicates that 
onl,y the former salvage yard (site 2) shows positive contaminant 
levels in the superficial samples. Laboratory results substantiate 
the presence of hydrocarbons in only the a-1 foot sampling 
interval. Visual inspectiun of the property indicates the 
ccmt am i nat i cm to be ccmt i nuc~us throughout the area. ” 1 Rlthough 
stains were fclund cm the exist i rrg gravel, rock fragments and asphalt 
covered yard, the site is support irrg a healthy grcawth of grass. 

“The pcls i t i ve val ues clbt a i ned for Total F’etroleurn Hydrocarbcms and 
Total Lead are probably indicative of oil and/or gasoline 
ccmt ami rlat i cm. . . . Eased cm the 1 eve1 s of ccmt arni nat i cm encountered 
at the salvage yard and in accclrdarlce with the guidelines set forth 
by the Tennessee Depart rnent of Health and Envircmrnent Pc11 icy clr, 
Cleanup Level5 for Gasol irte and Other Petrclleum Hydrccarbc~ns, 
EnSafe recommerrds that all excavated soils from the a-1 foot level 
within the salvage yard be handled in accco-dance with Tennessee 
F’o11 icy. ” 1 

“The site lclcaticm map (Figure 1) shows the aircraft training 
faci 1 ity superimposed cm the area of the stclrrn sewer artd the salvage 
yard. Excavaticm af sail ( maximum depth of 1 foot) from the 
pro.ject area wclu 1 d r,ecess i tat e the remove 1 elf approx i mat e 1 y 2088 
cubic yards of sui 1. ” 1 

I’ Due ts the exorbitant cost of rernceval of the soils as hazardous 
waste, EnSafe reccmmende. wco-king with the Tennessee Department of 
He,3 1 t h and Ertv i rcmment for cm% i t e rerned i at i cm. ” 1 
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BASeCl an the visual irlspectiorl of the salvage yard which found 
the pr’*esertce of asphalt mixed in with the gravel CCWerirq and the 
level s cqf hydrocarbons l nccturrtered, the presence of Vegetat iC%, the 
~1 imatc~logy, topclgraphy, gectlc~gy, soils, hydrc*logy, migration 
potent i a 1 , the lack of BTX ccmst ituents and EP TCIX. Metals (IrId the ii 
policy of Tennessee Department ctf Health and Environment or8 the cleaFz 
up of other pet roleurn hydrocarbons, the Navy recommends no act ion for 
all soils a-1 foot deep located within the salvage yard which are rmt 
to be disturbed by the MILCON project. This will allow the 
hydrocarburrs t cl cork i nue t cl decompose rtat ural I y. The Navy does 
propose to handle all excavated soils from the 8-l foot interval of 
the salvage yard as either base or sub-base material for the MILCON 
project. Py handling the soil in this manner, the material wctuld be 
covered with an irnperviaus cap and would become part of the asphalt 
road way. This will greatly lessen the potential for the hydrocarbon 
to rni grate. We believe this is a viable alternative because the 
contaminant is similar to oils found in asphalt. One last rate, the 
salvage yard has been a parking lot for the storape cqf scrap pieces 
of airplanes, arschclr chains and cars. 

la do any other rernedi al act icm, such as remove the soi Is AS 
hazardous waste would cfrrly spread the Navy’s liability and not 
rerned i ate the Tot al Petrol eurn Hydrocarbon. Due to the knowrt soi 1 
conditicms and the presence of asphalt we ask the state of Tennessee 
to cons i der i rt cjur f aver the Navy’ s prclposed recommendat i brts. 

14 
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I-.-- I. 
Cl irnt I EI+~IRUllEt4T~L L SAFETY DESIGNS, INC 

P.G. 6GX 341315 Oil,: O6.'16'6E 
HEtIPH I S , TN 38184 

Contact: tik. J. SPEAWW, PhD, PE Released br: 

cc/f ca EtGA/EtGAl Pay* No. I I 
----,-------------------------------~-------------------------------------------- 

Sample 10 I Fl d-7' Cl 6-7' Hl r-7' I1 6-7' 
0&'03.'68 66,'6 3 , 'ba 66*'0240 (IC '02/P! 

Lab ID : 66C60410 88060411 08060412 88060413 
Simple lrp, I 13 I5 15 

01 tr R,ce 1 wed: 06/09/88 06/09/80 tG09/88 66.'09.'88 
Collected by t ENSA ENSA EMSA EN% 

CYAN1 DE, TOTAL (0.1 ppm 
aRSE.NI C (1.00 ppm 
&;Fc 1111 (1.60 pprh 
CArPI I Ul (0.50 ppn 
CHFilYll lli (I.60 ppm 
LEA0 (I.00 pprr 
flERCUkY (6.26 ppn 
SELWI VI (0.50 ppm 
SILWER 
DlGESTl0J FOR tlERCiRY NALYSIS 

(1 .OO ppm 
YES 

EP 70x Ex~CIACTIWSCILID YES 

(0.1 pprh 
(1.00 ppn 
(1.66 ppm 
to.50 ppm 
(I .oo ppm 
(1.00 ppm 
(0.20 pprrf 
(0.50 ppm 
(1.00 ppm 
YES 
YES 

(0.1 ppm 
(1.00 ppm 
(1.60 ppn 
CO,% ppm 
(1 006 ~&II% 
(1.00 ppm 
to.20 ppm 
to.50 ppm 
(1.00 ppfi 
YES 
YES 

(0.1 ppnt 
(1.00 ppn 
(I.00 ppnn 
(0.50 ppm 
(1 .oo ppn 
(1.00 ppn 
(0.20 (Jpm 
(0.50 ppm 
(1.00 ppfb 
YES 
YES 



Cl ien t : 

Contact: 

F,J”~W84FWAL & SAFETY fbESJ&df, 
P.0. 80X 34131s 
flE,lPHIS ( TN 38184 
?iR. J. SPENWW, P',D, PE 

cc/f c : ENSMENSA 

Rtltrwd brt 

Pale No.1 1 

Sample 10 : Jl 7-8’ Kl 7-B’ Ll 7-8' t11 7-8' 
06/05/08 06/02/68 66,'02/66 Q4.‘07.‘&‘d a 

Lab ID : 88060414 88060415 88060416 88060417 
Simple Type I 15 15 IS 15 
Date Rrceiurdr 06/09/W 06/09/88 06/09/W 06.‘09.‘88 

Pir in, ttr Coll,ctrd br : ENM ENSA EMS4 ENsa 
----------___-__----____________________---------------------------------------- 

CYWlDE, TOTAL 
ARSErtl C 
w?lUl 
CAUII Ul 
CHkUI1 Ul 
LEAD 
riERCUkY 
SELErrl Vi 
Sl LVEk 
01 CESTI OrI FOR MERCURY HLYSlS 
fP TDX E?tRaCTICWSOL1D 

40.1 ppm 
41.00 ppn 
<l.bO ppm 
(0.50 ppm 
(J.00 ppm 
(1.00 ppm 
(0.20 ppm 
40.50 ppm 
41 .oo ppm 
YES 
YES 

(0.1 ppm 
(1.00 ppm 
(I.60 ppm 
40.50 ppm 
(1.00 ppm 
(1.00 ppm 
(0.20 ppn 
(0.30 ppm 
(1.60 ppm 
YES 
YES 

40.1 ppm 
(1.00 ppm 
<I .oo ppm 
(0.50 ppm 
(I .oo ppm 
(1.00 ppm 
(0.20 pplla 
(0.50 ppm 
(1.06 ppwt 

YES 

YES 

(0.1 ppm 
(1 .oo ppn 
(1.06 ppm 
40.50 ppm 
(1.06 pclrn =-ad 
(1 .oo ppm 
(0.26 ppm 
40.50 ppm 
(1.00 ppm 
YES 
YES 



Cl irnt: El*JlRClWEtnc\L 6 SAFETY DESlQcS, Itdc 
P.G. ircll 341315 htr: 06/16/M 
MEtlPHIS , TN 38184 

Contact: MR. J. SPEAIQW4, Pt10, PE - Relerrrd brr 
Aa 

cc/f c I ENSNENSAI Pap* No. : 1 
--D------------------------------------*---------------------------------------- 

Sample IO : Id1 7-8’ 01 7-0’ PI 7-N' I11 /-U’ 
06/02~'88 06/[r2~~60 Q6.'0?fb6 66.'6?.'63 

Lab ID t 80060418 88060419 88060420 8805042 I 
Smp\c lrpr I 15 15 15 15 
Date Received: 06/09/88 04/09/88 04/09/89 06.'09/88 

Patwll~t~r Co1 lrctrd by : Et4Sd ENSA EN%I ENSI 
-------------------------------------------------------------------------------- 

CYWIJPE, TOTAL 
ARSEtilC 
EGhl Ul 
Cc;Wll Ul 
c HkcrIl L14 
LEAD 
1lEFd MY 

SELEt4l Ul 
s 1 LOE R 
DlGESTIClc FOR MERCURY iusALYSlS 
EP TOY EiTkACTlCWSOLSD 

(0.1 ppn 
(1.00 ppm 
41 .OO ppm 
to.50 ppm 
(1 .OO ppm 
<I .OO ppm 
to.20 ppm 
(0.50 ppm 
(1 .Olr ppm 
YES . 
YES 

(0.1 ppn 
(1 .OO porn 
(1 ,(ro ppul 
<o.so ppm 
(I.60 ppn 
41.00 ppm 
(0.20 pplll 
(0.50 ppm 
(1.00 ppm 
YES 
YES 

(0.1 pan 
(1.00 ppfb 
(1 .oo ppfi 
40.50 ppm 
(1.00 ppm 
(1 ,OO ppm 
(0.26 ppn 
40.50 ppm 
(1.00 tO!b 
YES 
YES 

40.1 ppm 
(1.00 ppm 
(1.00 ppw 
(Il.50 ppn 
41 .oo ppm 
(1.00 ppm 
(0.20 pph 
40.50 ppm 
<I.00 ppm 
YES 
YE5 



Cl cent: Et*)lRQIlOflAL 6 SAFETY OESIWS, 1NC 
P.O. MIX 341315 Cute: .06#‘!6/bb 
HEtlPHl S , TN 38184 

Contrctt HR. J. SPEAIWW, PhD, PE Relrrsed brt 

cc/f c t 04%.‘ErGAl P&Q@ No. : 1 
--------.----------------------------------------------------------------------- 

Smplc ID : VI 7-e. W! 7-6’ Xl 7-8’ Yl 7-8’ 
66/01,‘88 06/ol.ae 66/Ol.'b8 06% 1 .#68 

Lab 10 : 88060426 88060427' WO6;428 88060429 - 
Simple Trpr : 15 15 15 15 
Da tc Race i ued: 06/09/88 06/09/0% 06/09/00 * 06109.'88 

P&r rw trr Co1 Ircted by : EtW ENSA ENSA iris 
----------------------------*---------------*--------------------------------o-- 

CtAIflDE, TOTAL 
ARSENIC 
WRlItl 
CmllUl 
CHRUIIW 
LEAD 
RERCURY 
SELEtcIUl 
SILVER 
DICESTIC? FOR HERCURY MALYSIS 
fP TO< EXTkACTlOId-SOLID 

(0.1 ppm 
(1 .OO ppm 
(1.66 ppm 
(0.50 porn 
(I.66 6~ 
(1 .OO ppm 
to.20 ppn 
4o.so ppn 
(1.00 ppm 
YES 
YES 

to.1 ppm 
(1 .oo ppm 
(1.00 ft6fi 
(0.50 ppm 
(I.06 ppm 
41.00 ppm 
(6.20 ppn 
40.50 pptr 
(I.06 ppm 
YES 
YES 

. 

to.1 ppm 
(I.00 ppm 
(1 .oo pplll 
(0.50 ppm 
(1.66 ppm 
(1.00 ppm 
40.26 ppm 
4o.so ppm 
(1.06 ppn 
YES 
YES 

40.1 ppm 
41.00 ppm 
(1.60 ppm 
<o.so ppm :4 
(1.60 66th 
(1 .oo pp” 
(0.26 pw 
46.50 ppm 
(1.66 6t'm 
YES 
YES 



CI iw’tr EWIRCNIENTAL & SAFm DESICM, 1NC 
P.O. 80X 34131s Date: 06/17/88 
nMPHt s ) TN 38384 

Contact8 HR. J, SPEkMW, PhD, PE Rtltrrtd brt / 

cc/f c I EHsAaNsAl Pqo No.1 I 
-----~.-~---------------------------------.-------------------------------------- 

Sample ID 8 STORM PIPE SSl 7-8’ 
SEDIHENT 06/07//W 
06/07/W 

Lab ID I 88060466 88060469 
SunpIt trpt : 15 1s 
Dhtr Reco ivtdr 06/09/H 06/09/W 

PArAm ttr co1 lrcttd by I ENS4 ENSA 
-----I-------------------------------------------------------------------------- 

CYAH 1 DE, TOTAL 
ARSEI4 I C 
BARIUI 
CAUII ttl 
CHRUII w 
LEAD 
HERCUIRY 
SELL141 Ltl 
SILVEIR 
DIGES’TIOJ FOR HERCURY MLYSIS 
EP 10X EXTRACT I Oi-SOL ID 

(0.1 ppm 
(1 moo ppn 
(1 .oo ppn 
to.50 ppn 
<I a00 ppn 
(I .oo ppn 
(0.20 ppn 
(0.50 ppn 
<I,00 ppn 
YES 
YES 

(0.1 ppn 
(1.00 ppn 
(1.00 ppn 
to.50 ppn 
<I .a0 ppn 
<1 .oo ppn 
to.20 ppn 
(0.50 ppn 
<I .oo ppn 
YES 
YES 



:- 
I- 
,?. 
** 

k ..; . 

I-, -- - . . 
Client8 DWR[EI(WThL I SAFETY DESIGNS, INC 

P.0. BOX 341315 Date, 06/13/80 
HEflPH I S I TN 38184 

Contact: HR. J. SPEAKIWi, PhD, PE Rtltrrtd br! 
AUL . 

cc/f c I ENsAaNsAl . Page No.: I 
----------*--------------------------------------------------------------------- 

Smplt ID I Nl 7-8’ NI 7-S’ 
DUPLICATE tRlPLlCAtE 
06/02/88 06/02/W 

Lst JO : 66060514 68060515 
Samplt Trpt I 15 15 
Date Rtc? ivtd: 06/10/W 0611 O/B8 

Parameter co1 Itcted by : ENSA ENSA 
----------------------------------------------------------------------.--------- 

ARSENIC 
&?R J lti 
CADHIUl 
CHkcrl I UI 

LEAD 
HERCURY 
SELErcl UI 
SILVER 
DlGESTlOlr FOR HERCuRY M&LYSlS 
EP TDX E1(TRACfJU4-SOLID 

tl.00 ppm 
<I .OO ppm 
(0.50 ppm 
(1.00 ppm 

(1 .%o ppm 
to.20 ppn 
to.50 ppm 
(1.00 ppfb 
YES 
YES 

(1 .oo ppn 
<I .oo ppln 
to.50 ppn 
tl .OO ppm 

<I .oo ppn 
to.20 ppn 
(0.50 ppfn 
t1.00 ppnl 
YES 
YES 



Client: EIUIRMEKIAL & SAFETY DESIQcS, INC 
P.O. BOX 341315 Date! 06/17/88 
HEMPHIS ( TN 38184 

Contact1 HR. J. SPEAWN, PhD, PE . ’ Rtlrrrrd br: 
e 

cclfcr mwENsA3 CAQ, No.1 I 
-----)--------I-----------------------------------------------~----------------- 

Sample ID I SYl O-l' SY2 O-1' SY3 U-l' 
06/07/98 06/07/80 06/07/88 

Lab ID I 68060470 B8060471 B0060472 
Sunplr trpr I 13 15 15 
Dhtr Roctivedl 06/09/U 06/09/E@ 06/09/88 

fArAm,trr Cal Itctrd by I ENSA ENSA ENS 
~--o-------------------------------------------------------------~.------------- 

70fAL MYDROCARBQjS 1100 ppm 1850 ppm B39 ppn 
LEAD 70.3 ppn 15.7 ppm 17.9 ppn 
AClD DICESlIm YES YES YES 



Cl itnt: ErNIRUMNTAL C SAFETY DESIO~S, 1ttC 
P.0. BOX 341315 Datt: 07/29/BB 
?lEfiPHl S ) TN 38194 

Contact: HR. J. SPEAW, PhD, PE Released brl 
ALLCYl'Hr CkME 

cc/fc: ENSWENSAJ Page No. : 1 
------------------------------------------------------- 

Samplr ID I BKGD2 l-3' 
07/21/BB 

Lab ID 
ruls 

: 88071073 
Sinple Trpr I 15 

: . . : 
Datr Rtcriuedr 07/22/BB ;,i rJlw-., m-s. 

PlrWlleter Co1 lretrd by : EN% L . . . 
----------------------------------------------------------’------.--------------- 

TOTAL. HIDROCAR9OtiS 39s PPm 
LEAD 12.3 ppn-‘, 
ACID DlGESlldr~ YES 
LEAD (1.00 ppln 
EP 70x EXTRACTII~~-S~LI~ YES 
BEf~ZEI~E (5 PPb 
ETHYLBENZENE (IO ppb 
'IOLUEME (10 ppb 

XYLEtdE (lo ppb 

AkOCLOR 1016 (1 pPn 
AROCLOR 1221 <I Pm 
AROCLDR 1232 (1 PPn 
4ROCLOR 1242 (1 wm 
AkGCLOR 124b (1 PPfi 
AI?OCLOR 1254 (1 PPm 
AkGCLOR 1260 (1 PPfi 
AROCLOR 1262 (1 PPn 
W~IPLE PREP - MB'S YES 
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TEcI.mIcA.L MEMORANDUM 

TO: Allison Drew, RPM, EPA Region IV 

FRC’M: Mark Taylor, EIC, SOUTHNAV’FACENGCOM 

SUBJECT: NAS Memphis RFI - Interim Measures Field and Analytical 
Summary 

DATE: February 23, 1993 

INTRODUCTION 

Field work for the NAS Memphis Interim Measures activity at the Aircraft Fire Fighting 
Training Area (FFTA) was conducted by the U.S. Geological Survey (USGS) during October 
19-25, 1992 with additional sampling accomplished on December 17, 1992. This work was 
conducted in support of two planned Military Construction Projects (Fiimat Training Mock-Up 
Facility/Shore Aircraft Fire and Rescue Training Facility [SATFJ). The field work was designed 
to determine if activities at Solid Waste Management Units (SWMUs) 4 and 5 have impacted 
the soils, and sediments in the planned construction areas, and also the potential impact that any 
contaminants would have on site workers during construction. 

FIELD WORK SUMMARY 

Field work consisted of drilling 10 shallow soil borings from the surface to the water table. 
Three subsurface soil samples were collected from each boring and nine sediment samples were 
collected from the ditches and drainageways that traverse the investigation area. On December 
17, five supplemental sediment samples were collected from the drainage ditch upgradient of the 
investigation area to further characterize the limited portion of SWMU 4 affected by the 
proposed construction of the SATF; 

Each soil boring location was laid out by compass and tape measure consistent with the locations 
identified on Interim Measures Work Plan (IMWP) Figure 3-5. Minor adjustments had to be 
made toI the location of Boring #3 because it was not possible to position the drill rig directly 
over the SWMU 4 drainage ditch. The locations of all soil borings are shown in Figure TM-1 
(Attachment A) of this technical memorandum. 

In accordance with Sections 2.2 and 4.5 of the IMWP, samples were collected from the intervals 
of O-2 feet, 5-7 feet, and lo-12 feet below land surface in all the borings except Boring #l and 
Boring #lo. Boring #l was the firs soil boring drilled and samples were collected from 
intervals of O-2 feet, 4-6 feet, and 16-18 feet below land surface to determine the approximate 
depth that water could be expected to be encountered in each of the subsequent borings. In 
Boring #lo, the deepest sample interval was 11-13 feet below land surface because of an 
increase in land-surface altitude of approximately 1-2 feet from the location of Boring #9. 



Allison Drew. EPA Region IV 
NAS Memphis. Technical Memo - SWh4Us 4 and 5 

February 23. 1993 
Page 2 

In most of the soil borings, visual confirmation ,sf water table intersection occurred in the lo- 12 
fool sampling interval. Due to the shallow depth of the water table and for consistency, the 
intermediate samples for analysis were collected from the 5-7 foot range in all borings. Nine 
sediment samples were collected from the drainage ditches following the methods described in 
Sections 2.2 and 4.5 of the IMWP. Seven of the sediment sample locations conformed to the 
locations shown in Figure 4-4 of the IMWP. Two additional sediment samples were collected 
from a low area parallel to Access Road No. 2 because this appeared to be a pathway for runoff 
to the SWMU 4 ditch. Five additional locations were sampled in the ditch upgradient of the 
FFTA. The five additional samples were needed to characterize a limited section of the ditch 
that wilI be re-contoured in conjunction with planned construction of the SATE. The locations 
of all sediment samples are shown in Figure TM-2 (Attachment A). 

ANALYTICAL QUALITY ASSURANCE/QUALITY CONTROL SUMMARY 

In all, 50 solid-phase environmental samples were collected, including 30 subsurface soil 
samples, three soil duplicates, one soil mauix spike, one soil matrix spike duplicate, 14 sediment 
samples, and one sediment duplicate. All samples were shipped under chain of custody by 
-\lemight carrier to the Enseco-Rocky Mountain Analytical Laboratory (RMAL) in Arvada, 
ioiorado, for determination of the following RCRA Facility Investigation (RFI) analytes: 

0 Volatile Organic Compounds (EPA Method 8240) 
l Semivolatile Organic Compounds (EPA Method 8270) 
. Total Petroleum Hydrocarbons (EPA Method 418.1) 
0 Total Cyanide (EPA Method 9010) 
. Organochlorine Pesticides/PCBs (EPA Method 8080) 
a RCRA Part 264, Appendix IX Metals (EPA Method 6010/7000 series) 

Quality assurance/quality control protocols were adhered to throughout the investigation as 
described in the m. In addition to the solid-phase samples listed above, QA/QC included 
the collection of potable and deionized/organic-free water field blanks, five sets of rinsate 
blanks, and one trip blank for each of the 13 coolers used to ship samples to the lab. All 
expendable field sampling supplies (i.e., bottles, preservatives, labels, chain-of-custody forms, 
and trip blanks) used in the investigation were supplied by Rh4.U. 

Potable and deionized/organic-free water for field blanks were obtained from the NAS Memphis 
public water system and the Memphis Subdistrict Office of the USGS, respectively. All 
pertinent data from the field investigation was recorded in a bound field logbook, or on boring 
logs and specially designed forms for recording field equipment calibration and data results. 
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lNTElUM MEASURES FIELD INVESTIGATION DATA SUMMARW 
-- 

Tables TM-l through TM-5 (Attachment B) summarize validated positive results for volatile 
organic compounds, semivolatile organic compounds, pesticides, total petroleum hydrocarbons, 
and inorganic analytical data, respectively. 

Tables TM-l and TM-2 indicate that the only significant hits for volatile and semivolatile 
organic compounds were outside the area where the proposed fire mat will be physically located. 
Petroleum constituents were detected in samples from Boring #lO at depths of 5 feet and greater, 
As Figure TM-l illustrates, Boring #lO is located southwest of the proposed area of 
constiuc:tion. 

Boring #lo was also the only boring with positive results for total petroieum hydrocarbons 
(TPH), as shown in Table TM-3. At the mid-boring interval of 5 to 7 feet, a concentration of 
1,010 mg/kg TPH was obtained. Other significant TPH hits were obtained in sediment samples 
in the SWMU #4 ditch east of the PFTA (samples IM-M-6-0, IM-M-6R-0, and D&M-IO-O) and 
in a side ditch leading from the existing fire mat area to SWMU #4 (sample IM-M-5-O). Sample 
IM-M-6R-0 was a set of duplicate samples collected during the second sampling event to check 
the accuracy of the original sample from that location. Sample results were approximately 50 
percent lower for the second sampling event. The presence of TPH in these ditches could be 
attributable to ongoing training activities at both the FETA and the Carrier Deck PFTA which 
is northeast of SWMU #5. TPH was not detected in the s&iment.sample @M-M-9-0) which was 
collected farthest downstream toward Big Creek. 

Dieldrin was detected near the surface in 8 of 10 borings and in two sediment samples. Its 
widespread presence near the surface is a result of soil treatment around runways in the early 
1970s. The treatment was part of a U.S. Department of Agriculture (USDA) quarantine 
program aimed at controlling the spread of white fringed beetles. The presence of dieldrin 
should be prevalent over the entire north side of NAS Memphis due to aerial application of this 
pesticide during the USDA program. Of the contaminants detected at the site, construction 
workers are more likely to be exposed to dieldrin because of its presence near the surface. The 
presence of die&in may not be a significant problem because the area of construction is lower 
than the rest of the PFI’A, so excavation activities should be limited, if required at all. A more 
likely scenario is bringing in fill material to raise the elevation of the new fue mat, decreasing 
the likelihood of exposure. 

To further evaluate the risk of dieldrin exposure, a risk calculation (Attachment C) was 
perfomkd for ingestion and denal contact of dieldrin in an industrial area assuming a 25-year 
duration (260 days/year). The amount of dieldrin required in an air pathway exposure (soil 
suspended in air) that would exceed the PEL for a worker equals 287 grams/m3 (assumes 100 
percent transfer to the bloodstream). ‘This worst-case exposure concentration should not occur. 
However, engineering controls such as dust suppression or real-time air monitoring could be 
implemented to protect workers, if deemed necessary by a health and safety professional. 
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Results of inorganic analyses for metals and cyanide are summarized in Table TM-5. In 
general, concentrations were higher in the sediment samples than in the subsurface samples. 
However, a literature search indicates that all of the values are within the range of typical 
concentrations found in uncontaminated soils. The values for inorganic analytes were also 
compared to the RCRA Subpart S action levels in 40 CFR Part 264.521(a)@)(i-iv). With the 
exception of beryllium, all values were well below their respective action levels. All of the 
beryllium values exceeded the 0.2 mg/kg action level for soil. Naturally occurring levels of 
beryllium could easily exceed this low action level. All but one of the beryllium values reported 
for the Interim Measure samples were less than 1 mg/kg which is well within the typical range 
of 0 to 5 mg/kg beryllium found in uncontaminated soils (Criteria for Conraminared 
SoiUSedimeru Ckanup, J. Fit&o, 1989). Soil samples from the Interim Measure Investigation 
at SWMU 1 had similar beryllium concentrations. Therefore, the beryllium that was reported 
for samples from SWMUs 4 and 5 is believed to be naturally occurring. 

CONCLUSIONS AND RJXOMMENDATIONS 

After reviewing the data generated fern the Interim Measures Investigation, SOUTHDIV does 
not feel that workers involved in construction of the additional fire mat and SATF will be 
exposed to adverse health risks from surficial contamination in the areas proposed for 
construction. SOUTHDIV believes the risk is low because construction of the new fire mat will 
be more likely to require filling in low areas than excavating new areas. Also, the SATF will 
fill approximately 400 feet of SWMU 4, and a new ditch will be constructed to reroute storm 
water. Therefore, SOUTHDIV recommends that no further action be required in the Interim 
Measures Investigation area and all data generated under this investigation be cataloged as 
supplemental data for use in the RFI for SWMUs 4 and 5. Corrective measures, if any, should 
be included with those for the entire site following complete RFI characterization. 



ATTACE’MENT A 

.- 



LxlmML~ 
a BUILDING 
n PAWNC 

-x- 
r=- 

WALK 
CONCRETE SUB 
CRAVR SURFACING 
RIP-RAP 
DIAIN LINK FENCE 
CDMDUR wAnDN 

aJLMRT 

HEADWAIL 

INERT EEVAnDN 
RIM ELEVAllDN 
GROUND ELEVATION 
PAHNC ONAnoN 

SOIL BORING LDCAnq 

INTERIM MEASURE 

TECHNICAL MEMO 

NAS MEMPHIS 

MILLINGTON, TENNESSEE 



I /I 

I 
\ \ /’ / / / / 

/ 

/ 

/ 

/ 

/ 

/ 
/ 

b - z- 

‘\ 0 
T 

\ 
\ / 

‘4 
\ 

I ’ ‘1 

-no% -. . il AIX \ 

INTERIM MEASURE 
TECHNICAL MEMO 
NAS MEMPHIS 
MILUNCTDN, TENNESSEE 

FIGURE TM-2 
SEDIMENT SAMPLE 

LOCATlON MAP 
-. -- 



A‘I-I’ACEIVIENT B 

Data Summary Tables 



NAS Memphis RF1 
Interim Measure - SWMUs 4 & 5 

Acdotto 

BbfKbttb 

1.1-DbNa-.- 

8ampk 
m-B-1-O 
(O-2 itl 

4.60 

Sampfb 
WE-14 
14-S ftl 

-- 
TaMe TM-1 

Summary of Vhhted Po&iva Rercita 
Vdde Orgmk Compounda 

ImgRd 

Somplo 
SampI Sam* Sample Samplb Sample IM-B-10-11 S~mplb 

IM-B-l-16 W-B-6-0 IM-B-6-6 M-B-7-6 IM-B-10-6 Ill-13 ftJ IM-M-B-0 
116-11) ftt (O-2 11) 16-7 ftl 16-7 hl (6-7 ffl Idupfkatml ISedfmantl 

0.35 0.34 0.22 0.96 6.70 0.43nI.15 

5.20 0.17/0.10 

0.27hI.29 
MSlMSD 

Tmbh TM-2 
Smmwy of Vaffdrtod Pooltiuo R08ti 

hmhfdbde Ggmnk limpoud 
lrndbl 

Sample 
Samfafa IM-S-10-11 

IM-B-10-6 111-13 ftl 
(6-7 ftl Idupfkaterl 

10.00 

Sample 
fnm-M-2-O 

ISedimantl 

2-Moth+qhthAtm 

BwuolbJfluovanthanm 

44.00 1.20lND 

1 .SO 

2.30 



NAS Memphis RFI 
Interim Measure - SWMUs 4 & 5 



NAS Memphis RFI 
Interim Measure - SWMUs 4 & 5 

V = Second column value 

Dieldrin was only pesticide detected. 
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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 (O-l 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 pg/kg (average of duplicate results at SWMU 5, boring 4). At 
background locations, concentrations ranged from below quantitation limits to 3 11 pg/kg with 
a mean of 13 1 pg/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 lE-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 lE-4 to lE-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 mglkg total chlorinated pesticides (or 500,000 pglkg to 
1 ,OOO,OOO pg/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 pg/kg. The single hit reported at 
SWMU 7 was 20,000 pglkg in the boring 7 surface soil sample. Boring 7 at SWMU 7 is 
actually closer to Building N-16. As a result, the RF1 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. 

-4 
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EnSafe / Allen & Hoshall 
a joint venture for professional services 
5720 Summer Trees Dr. Suite 8 Memphis, TN 38134 

(901) 383-9115 Fax (901) 383-1743 

TECHNICAL MEMORANDUM ’ 

TO: Mark Taylor/David Porter, SOUTHDIV 
Tonya Barker/Rob Williamson, NSA Memphis 
Jack Carmichael, USGS 
David Williams/Brian Donaldson, EPA Region IV 
Jim Morrison/Clint Willer, TDEC 
Brenda Duggar, MSCHD 

FROM: Lawson Anderson, E/A&H w 

Fred Swan, E/A&H 

DATE: March 19, 1996 

RE: Potential Impact to Off-Base Drainage Systems (North Fork Creek, Big Creek 
Drainage Canal); NSA Memphis RFI; CTO-094/CTO-0106 

NSA Memphis storm water flows through a series of basewide drainage ditches into two 
principal offsite drainage systems - North Fork Creek and the Big Creek Drainage Canal. The 
Draft Assembly B RF1 Report (E/A&H, November 22, 1995) concludes that the current state 
of the NSA Memphis Northside drainage ditches does not warrant further action. However, as 
discussed at the February BRAC Cleanup Team (BCT) meeting, the BCT is concerned that the 
offsite systems may have been impacted by the years of discharges from the on-base ditches. 

North Fork Creek 
Solid Waste Management Units (SWMUs) 4, 6, and 38 are drainage ditches/storm sewers that 
flow into North Fork Creek in the southwestern comer of the Northside. As described in the 
Assembly B report, analytical results for sediment/soil samples indicate the presence of volatile 
organic compounds (VOCs), semivolatile organic compounds (SVOCs), total petroleum 
hydrocarbons (TPH), metals, pesticides, and herbicides in the on-base drainage ditches and in 
North Fork Creek. In most samples, the extent of contamination was limited to sediments in 
the upper 6 inches of the ditches. Sample 38-7, collected from North Fork Creek north of Navy 
Road and above the confluence of the on-base drainage system, had no contamination above 2X 
mean background, Risk Based Concentrations (RBCs), or EPA Region IV Sediment Screening 
Values (SSVs). Sample 38-8 (Figure l), collected from North Fork Creek on off-base property 
just south of Navy Road and below the confluence of the on-base drainage system, had a number 
of SVOCs and metals concentrations exceeding RBCs and/or SSVs. As the Assembly B report 
states, it is possible that runoff from Navy Road is a major contributor to the contamination 
detected in sample 38-8. 



Technical Memorandum 
Potential Impact to W-Base Drainage Systems 
NSA Memphis RFI 
March 19, 1996 
Page 2 

Big Creek Drainage Canal 
Big Creek is the primary receptor for the NSA Memphis drainage system, including North Fork 
Creek. The drainage canal forms the southern boundary of NSA Memphis (with the exception 
of SWMU 9, the sewage lagoons, which is south of the canal), and is one of the major drainage 
systems for the surrounding area. Sediment/soil sample data from the ongoing RF1 at SWMUs 
2 (the Southside Landfill) and 9 indicate the presence of VOCs, SVOCs, TPH, metals, 
pesticides, and herbicides. However, all contaminant concentrations for SWMU 2 samples were 
less than those measured upstream of the base. With the exception of metals results, this was 
also true for SWMU 9 samples. Beryllium exceeded residential RBCs and cadmium exceeded 
SSVs in most SWMU 9 samples and in the upstream sample. One SWMU 9 sample also had 
exceedances for arsenic (RBC and SSV) and nickel (SSV). 

Off-Base Impact 
Historical impacts to offsite drainage systems may be difficult to assess and delineate primarily 
because of past channelization of the creek and canal. It is likely that any potentially 
contaminated sediments deposited in North Fork Creek or the Big Creek Drainage Canal by flow 
from NSA drainage ditches are now at the bottom of the spoil piles that make up a part of their 
steep banks due to channelization. 

E/A&H personnel recently walked North Fork Creek (between its confluence with Big Creek 
Drainage Canal and Navy Road) and the Big Creek Drainage Canal (between its confluence with 
North Fork Creek and SWMU 9). Other than a wide area at the Navy Road bridge, the 
channels of both the creek and the canal are deep with steep banks. The wide area at the bridge 
represents the sampling location with the greatest potential for ponding and sedimentation. This 
is where sample 38-8 was collected. 

The site visit and followup telephone calls to the U.S. Army Corps of Engineers, the City of 
Millington, and the Shelby County Engineer, identified several other factors that should be 
considered when evaluating the potential for offsite contamination. These are presented in 
Figure 1 and listed below. 

For North Fork Creek, the potential concerns are: 

l Channelization. 
a Domestic trash scattered throughout the gully behind the MAPCO station at Navy and 

Easley roads. 
0 Domestic trash and construction debris have been dumped into the creek near the Shady 

Grove Mobile Home Community. 
0 Runoff from the agricultural field located on the eastern bank. 
0 Behind D&S Redi-Mix Concrete Co., concrete truck clean-out has been poured down the 

steep bank at the confluence of North Fork Creek and the Big Creek Drainage Canal. 



Technical Memorandum 
Potential Impact to Off-Base Drainage Systems 
NSA Memphis RFI 
March 19, 1996 
Page 3 

For Big Creek Drainage Canal, the potential concerns are: 

0 Channelization. 
l In most cases, the sample collected upstream of NSA Memphis contained contaminants 

at concentrations greater than those detected downstream. 
l A construction debris landfill on the south bank of Big Creek Drainage Canal east of 

NSA Memphis. 

Recommendations 
Because of the relatively low concentrations of contaminants in Big Creek Drainage Canal and 
the presence of upstream contamination, E/A&H recommends that no additional samples be 
collected from the canal at this time. This recommendation may be revised after further 
evaluation of the data from SWMUs 2 and 9. 

One additional sample location (Figure 1) is recommended for N:l:ZF1 Fork Creek between the 
sample 38-8 location and the mobile home park. Two intervals wili be sampled - 0 to 6 inches 
and 18 to 24 inches. The samples will be collected, managed, and analyzed (full scan analysis) 
as described in the Assembly B site investigation plan for the Northside drainage ditches. 
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Appendix D 

Review of Field Notes on Habitat Conditions 



Field Observations: 

The following field observations were recorded by Mr. Chuck Mason of E/A&H during the May 

1 through May 5, 1995 sampling event of the NSA Memphis Northside drainage ditches. In 

general, the drainage ditches around the NSA Memphis Northside contained relatively little 

water, which appeared stagnant and only flowed in direct response to precipitation. The ditches 

were surrounded almost exclusively by maintained fields and parking lots. These features limit 

the retention of rainwater and hence contribute to the ditches flowing only in immediate response 

to precipitation. Most portions of the ditches have narrow, 20 to 50 foot bands of trees and 

similar vegetation surrounding them. 

The lack of a constant source of water and the high level of development in the area reduces the 

value of the drainage ditches as a potential habitat for fish or other aquatic species. It is possible 

that bird species or mammalian species may use the drainage ditches as a source of water, but 

there were no animal tracks noted in the area of the creek beds during the sampling event. 

Other creeks and ditches in the area may be more preferable as a source of water than the 

Northside Drainage Ditches. 

There is no record of any threatened or endangered species which use the drainage ditches as 

a source of food or habitat. A database search conducted by the Tennessee Department of 

Environment and Conservation (Appendix E) indicates that there are no threatened or endangered 

species known to inhabit NAS Memphis. 

Specific observations about specific portions of the drainage ditches are included: 

SWMU 31- There were no ditches noted in the area of this SWMU. The area was a maintained 

field and an asphalt parking lot with a few buildings. One soil sample was collected near a 

drainage culvert which led from the field and the parking lot. This area did not appear to be 

a viable habitat for any ecological receptors.- It is possible that the area may be used for 

burrowing animals or passerine birds. Other animals may also use the area on a periodic basis 

but it did not appear suitable as a permanent habitat. 

1 



SWMU 6- Seven samples were collected from five locations in the area of SWMU 6. This 

portion of the drainage ditches appeared to have shallow stagnant water which only flowed in 

response to the storm events which occurred during the field sampling effort. There was no 

evidence of aquatic life in the ditches such as larval midges, minnows, or other aquatic life 

typically associated with small streams. The sediment was a coarse brown sand underlain by 

a tight gray clay, neither of which would be expected to maintain a viable aquatic community. 

SWMU 4- Three samples were collected from two locations in the area of SWMU 4. The 

stream banks in this area had a very steep slope and there was a lot of gravel in the upper six 

inch interval and tight clay in the 18 to 24 inch interval. No evidence of aquatic life was seen. 

SWMU lo- Five samples were collected from four locations in the area of SWMU 10. The 

sediment was a hard silty clay and no evidence of aquatic life was seen. 

SWMU 38- Seven samples were collected from four locations within North Fork Creek and the 

drainage ditch that leads directly into it. Sample location 38-5 and others downgradient had a 

steady flow of water, possibly due to the thunderstorms which had come through the area during 

the early morning of May 4th. The sediment within the drainage ditch leading to North Fork 

Creek was very rocky and was composed of hard clay below. No evidence of aquatic life was 

seen in the drainage ditch. 

Sediment samples were collected along the edge of North Fork Creek. Sediment within the 

creek channel was not observed, but it appears that it could support aquatic life. There was no 

evidence of aquatic life seen. 
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STATE OF TENNESSEE 
DEPARTMENT OF ENVIRONMENT AND CONSERVATION 

401 Church Street 
Nashville, Tennessee 37243 

August 27, 1996 

Mr. Chuck Mason 
Ensafe / Allen & Hoshall 
303 Butler Farm Road 
Suite 113 
Hampton \‘A 23656 

Subject: Project review information for rare, threatened, or endangered species and 
critical or sensitive habitat 

Dear Mr. Mason: 

Please be advised that a review of our Departmental data bases indicates no recorded threatened 
and/or endangered species within the project boundaries nor within a one mile radius of the 
proposed project. Our records do indicate several other species occurrence records within an 
approximate four mile radius of the proposed project site(s). The review is for the proposed 
RCRA Facilitv Investigation. Millinpton U.S. Naval Air Station, near Millineton, Shelby 
Countv, TN project site(s). As per your request, the species that have recorded occurrences near 
the project site(s) are listed by quad map and are attached. 

Please do not make public the exact location of any element listed here-in, as this could lead to 
possible over-col!ection and abuse. 

The results of our review do not mean that a comprehensive biological survey has been 
completed. Should you consider a survey of the project sites, prior to project implementation, we 
would appreciate you notifying our office of your findings. 

In order to comply with the National Environmental Policy Act consideration should be given to 
the comprehensive and cumulative impacts associated with the project actions. Based upon the 
information provided, it is probable that any proposed stream crossing will impact instream, 
aquatic, habitat and riparian habitat as part of the project implementation. 

DIVISION OF NATURAL HERITAGE 401 Church StreeI 8th Floor L&C Tower Nashville l% 37243-0443 Telephone 615/532-0431 



Page 2. 
Mr. Mason. E/A & H 
August 27, 1996 

Any restoration activities should include the use of native plant species. Restoration should be 
accomplished by using native plant species consistent with local community types. 

Techniques for sediment retention and streamside reconstruction are outlined in the following 
documents prepared by our Department: 

1. Tennessee Erosion Control Handbook, July 1992. 

2. Reducing Nonpoint Source Water Pollution by Preventing Soil Erosion and 
Controlling Sediment on Construction Sites, March 1992. 

3. Riparian Restoration and Streamside Erosion Control Handbook, November 
1994. 

Please refer to these documents when planning measures to lessen any project or construction 
impacts. 

We appreciate the opportunity to assist you with your pre-project planning. If we can be of 
further assistance with your project please contact our offke in Nashville, telephone 615/532- 
0431. 

&drew N. Barrass Ph. D., 
Environmental Review Coordinator 
Division of Natural Heritage 

e 

Attachments: (3) 



HABITAT INFORMATION FOR ENDANGERED SPECIES AND CRITICAL OR 
SENSITIVE HABITATFOR LOCATIONS NEAR THE PROJECT SITE AND K’THIN 
ONE MILE OF THE PROJECT SITE; 

The following habitat description has been retrieved from our Department national data base for 
the purpose of scientific field review and population determinations. 

Northern Pine Snake; 
PITUOPHIS MELANOLEUCUS *Lowlands to mountains; desert, prairie, brushland, 
woodland, open coniferous forest, farmland, marshes. Eastern populations occupy sandy pine 
woods and dry shaly ridges; midwestem population inhabit prairies; western and Mexican 
populations occur from coastal grasslands and forests through deserts into montane forests 
(Sweet and Parker 1990). Terrestrial, fossorial, and arboreal. Underground in cold weather. See 
Burger and Zapplorti (1988, 1989) for information on habitat use in New Jersey. Hibemacula and 
summer dens in New Jersey usually were beside old fallen logs, with entrance tunnels following 
decaying roots into soil; snakes in hibemacula were at depths of 50-l 10 cm; see Burger et al. 
(1988) for further details. **usually found in sandy pine woods or dry mountain ridges 
(B80EAO 1TNUS) 

Note: This species currently does not have any State or Federal protection status. The species 
and habitat sites are considered significant and are tracked by our Division staff. 

Because the habitat for the animal species listed is very specific, you may wish to request further 
information from our zoologist, Mr. David Withers, in our office in Nashville. He may be reached 
by telephone at 615/532-0431. 



LIST OF RARE, THREATENED, AND ENDANGERED SPECIES FOR THE BRUNSWIC 
SCIENTIFIC NAME COMMON NAME FEDERA 

STATUS 

PLANTS 
PANAX QUINQUEFOLIUS 
PRENANTHES CREPIDINEA 

AMERICAN GINSENG ,-;' 
NODDING RATTLESNAKE-ROOT 

VERTEBRATES 
LIMNOTHLYPIS SWAINSONII 
LUTRA CANADENSIS 
PITUOPHIS MELANOLEUCUS MELANOLEUCUS 

SWAINSON'S WARBLER 
NORTHERN RIVER OTTER 
NORTHERN PINE SNAKE 

5 Records Processed 



PAGE 
QUADNAME?......... 

NSWICK 
< -" EhJNSWICK 

MILLINGTON 
MILLINGTON 

MILLINGTON 
MILLINGTON 

9 Records Processed 

SCOMNAME:.......................... 

NORTHERN RIVER OTTER 
NORTHERN RIVER OTTER 
NODDING RATTLESNAKE-ROOT 
SWAINSON'S WARBLER 
SWAINSON'S WARBLER 
NORTHERN RIVER OTTER 
NORTHERN PINE SNAKE 
AMERICAN GINSENG 
NORTHERN RIVER OTTER 

SNAME:................. 

LUTRA C?hNADENSIS 
LUTRA CANADENSIS 
PRENANTHES CREPIDINEA 
LIMNOTHLYPIS SWAINSONII 
LIMNOTHLYPIS SWAINSONII 
LUTRA CANADENSIS 
PITUOPHIS MELANOLEUCUS 
PANAX QUINQUEFOLIUS 
LUTRA CBNADENSIS 

- 

- 



Federal Status Definitions of Tennessee’s Rare Plants and Animals 

- ; Federally listed species are protected by the Endangered Species AC! of 1973 (as amended) and the list 
is admlntstered and determined by the US Fish and Wildlife Service. 

ElSA - Endangered by similarity of appearance. 

LE - 

LT - 

PE - 

PT - 

Y * 

c - 

c2 - 
c3 - 

-NL - 

Listed Endangered, the taxon is threatened by extinction throughout all or a significant 
portion of its range. 

Listed Threatened, the taxon is likely to become an endangered species in the 
foreseeable future. 

Proposed Endangered, the taxon is proposed for listing as endangered. 

Proposed Threatened, the taxon is proposed to be listed as threatened. 

Synonyms 

Candidate Species, These ‘Candidate’ species are not currently proposed for listing. 
but development and publication of proposed rules for such candidate species is 
anticipated. The US Fish and Wildlife Service has on file sufficient information on 
biological vulnerability and threat(s) to support proposals to list them as endangered or 
threatened species. The US Fish and Wildlife Service will determine the relative ilstlng 
priority of these candidate species, and encourages other agencies, groups and 
individuals to give consideration to these taxa in environmental planning 

DESIGNATION DISCONTINUED 
DESIGNATION DISCONTINUED 
3A - DESIGNATION DISCONTINUED 
38 - DESIGNATION DISCONTINUED 
3C - DESIGNATION DISCONTINUED 

status varies for different populations or parts of range with at least one part nol listed. 

-XN - non-essential experimental population 

-XE - essential experimental population 

(Modified From Federal Register, 50 CFR Part 17, Feb. 28, 1996, Vol. 61, No. 40, pp. 7596 - 7613, ) 

Note: The taxa listed as candidate species may be added to the list of Endangered and Threatened 
plants and animals, and, as such, consideration should be given them in environmental planning. Taxa 
listed as LE, LT. PE and PT m be given consideration in environmental planning involving federal 
funds, lands, or permits, and should be given consideration in all non-federal activities. For further 
information contact the Region 4, Endangered Species Coordinator, at the US Fish and Wildlife Service, 
1875 Century Boulevard, Atlanta, Georgia 30345, phone (404)679-7096; or an Endangered Species 
Specialist at the US Fish and Wildlife Service, 446 Neal Street, Cookeville, Tennessee 38501, phone 
(6 15)528-648 1, 

-i^. 



State Status Definitions of Tennessee’s Rare Plants 

State Status indicates which plants are formally listed as state Endangered. Threatened, or Special 
Concern under the authority of the Tennessee Depanment of Environment and Conservation The 

Department has the valuable assistance of the State’s best field botanists, twelve Of whom serve on the 
Scientific Advisory Committee which periodlcally reviews the IIS~. 

E - Endangered, species now in danger of becoming extinct in Tennessee because of. 
(a) their rarity throughout their range, or 
(b) their rarity in Tennessee as a result of sensitive habitat destruction or restricted 

area of distribution. 
E’ - Taxa considered to be Endangered in Tennessee due to evidence of large numbers 

being taken from the wild and lack of commercial success with propagation or 
transplantation. 

T - Threatened, species likely to become endangered in the immediately foreseeable future 
as a result of rapid habitat destruction or commercial exploitation. 
S - Special Concern, species requiring concern because of: 

(a) their rarity in Tennessee because the State represents the limit or near-limit 
their geographic range, or 

(b) their status IS undetermined because of insufficient information. 
P - Possibly Extirpated, species that have not been seen in Tennessee for the past 20 
years 

(Adapted from Somers, Paul. 1989. Revised List of the Rare Plants of Tennessee. Journal of the 
Tennessee Academy of Sciences, 64(3): 179-184.) 

State Status Definitions of Tennessee’s Rare Wildlife 

State Status indicates which animals are formally listed as state endangered or threatened under the 
authority of the Tennessee Wildlife Resources Agency (l.C.A 70-8-104, 70-8-105, and 70-8-107) 

E - Endangered- any species or subspecies of wildlife whose prospects of sutvival or 
recruitment wlthtn the state are in jeopardy or are likely within the foreseeable future to become 
so due to any of the following factors. 

(a) The destruction, drastic modification, or severe curtailment of its habitat, 
(b) Its overutilzation for scientific, commercial or sporting purposes; 
(c) The effect on it of disease, pollution, or predation; 
(d) Other natural or man-made factors affecting its prospects of survival or 

recruitment withln the state, or 
(e) Any combination of the foregoing factors. 

T- Threatened- any species or subspecies of wildlife which is likely to become an endangered 
species within the foreseeable future. 
D - Deemed in Need of Management- any species or subspecies of nongame wildlife which the 
executive director of the TWRA believes should be investigated in order to develop information 
relating to population, distribution, habitat, needs, limiting factors, and other biological and 
ecological data to determine management measures necessary for their continued ability to 
sustain themselves successfully. 

Note: Species with no State Status designation are considered rare in the state by the 
Division of Natural Heritage. Information is collected on these species in order to 
minimize their formal listing as Endangered or Threatened, 



State Rank Definitions of Tennessee’s Rare Wildlife 

& a supplement to the official State and Federal status designations, the Division of Natural Heritage 
(Tennessee Department of Environment L Conservation) publishes this accompanying list of State Ranks as 
determined using methodology developed by The Nature Conservancy. Where possible, State Ranks are assigned 
based upon known occunencas of rare animals and published range maps. Othenvtse ranks are assigned based 
upon the best available information, with all State Ranks being periodically reviewed and updated. Many species 
which have neither federal nor State protected status are tracked by the Heritage Program based upon their State 
Rank. In particular, these include species which are state endemics, have a narrow range in Tennessee, or which 
are facing patiicular threats, and for which neither state nor federal laws have extended legal protection. State 
&nkr are defined as follows: 

Sl = Critically imperiled in the state because of extreme rarity or because of some factor(s) making it especially 
vulnerable to extirpation from the state (Typically 5 or fewer occurrences or very few remaining individuals). 

S2 = Imperiled in the state because of rarity or because of some factor(s) making it very vulnerable to extirpation 
from the state (6 to 20 occurrences or few remaining individuals). 

S3 = Rare and uncommon in the state (21 to 100 occurrences). 

S4 = Widespread, abundant, and apparently secure in state, with many occurrences, but of long-term concern 
(Usually more than 100 occurrences). 

SS = Demonstrably widespread, abundant, and secure in the state, with stable and sustainable populations 
under present conditions. 

SA = Accidental: Accidental or casual in the state (i.e., infrequent and far outside usual range). 
SH = Historical: Occurred historically in the state, and suspected to be extant. 
SP = Potential: Potential that the species occurs in the state, but no occurrences reported. 

SR = Reported: Reported in the state but without conclusive documentation which would provide a basis for either 
accepting or rejecting (e.g., misidentilied specimen) the report. Also includes species for which the Tennessee 

n Divison of Natural Heritage does nol have data to allow accurate mapping of lhe occurrence. 

SSYN = Synonym: Reported from the state, but has been synonymized wilh another taxon. 

SU = Unrankable: Possibly in peril in the state, but status uncertain; need more information. 
SX = Extirpated: Believed to be extirpated from the state. 

S#S# = Numeric range rank: A range between two of the numeric ranks (e.g. SlS2, Smoky Date). 
S? = Unranked: Species not yet ranked in the state. 

HYB = Hybrid: Taxon represents a hybrid between species. 

6 = Breeding: Considered a breeding population within the state. 
N = Non-breeding: Considered a non-breeding population within the state. 
7 = Inexact or uncertain rank. 

Note: DNH has responsibility for assigning state ranks. Those species having an SRANK of Sl to S3, 
state endemics, and species with limited distribution in Tennessee should be given special consideration in 
environmental planning. For further information contact DNH at (615) 532-0431. 
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EXECUTIVE SUMMARY 

This RCRA Facility Investigation (RFI) Report provides the results of a Direct Push Technology 

(DPT) investigation at SWMU 40. During the investigation, EnSafe/Allen & Hoshall and the 

U.S. Geological Survey collected soil and groundwater samples throughout the site and 

submitted them to a mobile onsite laboratory for the analysis of volatile organic compounds 

(VOCs). The VOC results indicate a petroleum release has occurred at the site, likely related 

to the operation of a former service station during the 1940s. The highest petroleum-related 

constituent concentrations were in subsurface soil samples between 5 and 11 feet below land 

surface at DPT locations 8, 13, and 14. These sampling locations are within a 50-square-foot 

area near the estimated location of the former service station’s two underground storage tanks 

(USTs) and their associated fuel lines. A recent geophysical survey indicates the USTs and fuel 

lines still may be present. 

The residential risk-based concentration (RBC) was exceeded for at least one of the following 

compounds at DPT locations 8, 13, and 14: 1,2,4-trimethylbenzene (RBC = 39,000 ppb, 

detected concentrations 65,000 ppb to 186,000 ppb); 1,3,5-trimethylbenzene (RBC = 

33,000 ppb, detected concentrations 40,800 ppb to 94,500 ppb); and 1,2,3-trichloropropane 

(RBC = 91 ppb, detected concentration 650 ppb). No VOCs exceeded the industrial RBC for 

soil. 

The ethylbenzene concentration from the loess groundwater sample at location 8 (1,150 ppb) 

exceeds the maximum contaminant level (MCL) for drinking water (700 ppb) but not the RBC 

for tap water (1,300 ppb). The 1,2,4-trimethylbenzene concentration in the loess groundwater 

sample from location 9 (107 ppb) exceeded the tap water RBC (3 ppb) (no MCL exists for this 

compound). The 1,2,4-trimethylbenzene concentration in the fluvial deposits groundwater 

sample from location 18 (5.1 ppb) also exceeds the tap water RBC (3 ppb). No VOCs were 

detected above a practical quantitation limit of 5 ppb in three USGS monitoring wells just north 

of the northcentral boundary of SWMU 40. Groundwater in the loess and fluvial deposits is not 

used for drinking water at NSA Memphis. 

111 



Because the limited contamination at the site appeared to be associated with a petroleum UST 

system release, the BRAC Cleanup Team (BCT) recommended that SWMU 40 be closed under 

the UST program, with a separate work plan prepared for the closure. The BCT also 

recommended the collection and analysis of five surface-soil samples at various locations around 

SWMU 40 to evaluate exposure potential at the site. These samples were collected on 

September 25, 1995, and a preliminary risk evaluation (PRE) was prepared based on the 

analytical results. Based on the PRE performed, the property was deemed suitable for lease in 

industrial or residential scenarios. 

During June 1996, the USTs and associated lines at SWMU 40 were removed. Based on the 

analytical results and the PRE prepared, no further action is recommended under the RF1 at 

SWMU 40. 
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RCRA Facility Investigation Repon - Assembly B 
i?KWJ 40 - Salvage Yard No. 1 

NSA Memphis, Millington, Tennessee 
Revision I 

October 7, I996 

1.0 INTRODUCTION 

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

program, the following Resource Conservation and Recovery Act (RCRA) Facility Investigation 

(RFI) report has been prepared for Solid Waste Management Unit (SWMU) 40, the former 

Salvage Yard No. 1, located on the Northside of Naval Support Activity (NSA) Memphis, 

Millington, Tennessee. Figures l-l and l-2 provide a vicinity map and an aerial photograph of 

S WMU 40, respectively. As a result of the Base Closure and Realignment Act of 1990, a 

portion of NSA Memphis, which includes SWMU 40, will be closed and prepared for transfer 

to the City of Millington. 

-- 

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

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

of NSA Memphis and have been categorized and prioritized according to their Base Realignment 

and Closure (BRAC) status. SWMU 40, an Assembly B SWMU, is one of the 15 SWMUs at 

NSA Memphis which require an RF1 because of known or suspected surface releases of 

contaminants. The remaining four assemblies (E, F, G, and H) are located within those portions 

of NSA Memphis which will remain open. 

The RF1 was performed by EnSafelAllen and Hoshall (E/A&H) and the U.S. Geological Survey 

(USGS). The first phase of the RF1 consisted of collecting soil and groundwater samples using 

Direct Push Technology (DPT) equipment. The analytical results of the DPT investigation 

indicate the presence of petroleum constituents in subsurface soil and, to a lesser extent, 

groundwater near the former location of a service station which occupied the north central 

portion of the site during the 1940s. Based on the DPT survey results, the BRAC Cleanup 

Team (BCT) recommended that SWMU 40 be closed under the underground storage tank (UST) 

program, with a separate work plan prepared for the closure. The BCT also recommended the 

collection and analysis of five surface-soil samples at various locations around SWMU 40 to 

,- l-l 
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evaluate exposure potential at the site. These samples were collected on September 25, 1995, 

and a preliminary risk evaluation (PRE) was prepared based on the analytical results. The PRJZ 

prepared is included as Section 7 of this RF1 report. 

l-2 
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2.0 SITE DESCRIPTION AND HISTORICAL SITE IN-FORMATION 

2.1 Site Description 

SWMU 40 consists of two formerly fenced-in, open storage areas designated as Areas N-813 

and N-1666. SWMU 40 is located in the southern portion of NSA Memphis Northside, 

southwest of Building N-1694 (Hazardous Waste Storage Facility) and east of the Carrier Deck 

Fire Fighting Training Area. First Avenue runs along the east boundary of the site and 

Dakar Street Extended along the northwest side. Figure 2-l provides a site map of the area. 

The SWMU 40 area has been disturbed by past activities but generally is level. A shallow 

drainage ditch that follows Dakar Street along the northern border of the site drains southwest. 

Surface drainage across the site is in a southwesterly direction toward SWMU 4 (Figure l-l), 

a tributary to SWMU 38, which discharges to North Fork Creek near the southwestern comer 

of the NSA Northside. 

2.2 Historical Site Operations 

Salvage Yard No. 1 was used from 1945 until 1989 and, based on historical information, was 

not used for burying waste. Area N-813 (unpaved) formerly was used to store scrap airplane 

parts, anchor chains, and other equipment. Area N-1666 (asphalt-paved) was used for 

long-term, personally-owned vehicle parking and storage. The asphalt surface is low-quality 

paving consisting primarily of asphalt tailings generated from resurfacing runways. In 1988 and 

1989, this area was converted into an asphalt parking area for mobile trailers and used for 

electronic communications training. The parking area has changed location and now consists 

of a fenced, concrete parking area in the southeastern portion of the site. 

According to NSA Memphis Department of Public Works records, a service station formerly 

occupied the north-central portion of the SWMU 40 area. The service station building, 

designated as Building 244, was constructed in 1946. The service station was approximately 
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40 feet long, 26.5 feet wide, and 10.8 feet high, with a concrete foundation and a lean-to type 

roof. According to a 1947 base map (Figure 2-2), a l,OOO-gallon and a 2,000-gallon capacity 

UST were located east of the building, and a fuel island was located to the south of the building. 

Records indicate the USTs were abandoned m-place in 1949. NSA Memphis personnel reviewed 

a 1965 wall map of the base archived in the Public Works Engineering Department. According 

to this map, the site is designated as an equipment storage area and does not show the service 

station, USTs, or fuel island. No maps showing the SWMU 40 area are available for the time 

period 1948 through 1965; therefore, the demolition date of the service station and associated 

features is unknown. 

The USTs at SWMU 40 were removed in June 1996, as part of the Navy’s UST program. 
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3.0 PRELIMINARY INVESTIGATIONS 

Investigations conducted previous to the RF1 consist of the following: 

0 Sampling Report (Southern Division Naval Facilities Engineering Command 

[SOUTHDIV], 1988) 

l Visual Site Inspection (ERC/EDGe, April 1990) 

l Electromagnetic Geophysical Survey (E/A&H, 1994) 

3.1 Sampling Report (SOUTHDIV, 1988) 

SWMU 40 was investigated in August of 1988 in anticipation of a Military Construction 

(MILCON) project. Part of the MILCON project consisted of constructing the Carrier Deck 

Fire Fighting Training Area which encompasses the southwest portion of SWMU 40 

(see Figure 2-l). Although SWMU 40 was scheduled to be investigated during the RFI, the 

MILCON project created a need for an expedited investigation while awaiting official approval 

of a previous RF1 work plan (dated April 1987). 

According to the Sampling Report dated August 11, 1988, a visual inspection identified 

“wide-spread discoloration of surface soils. ” Soil samples were collected from three locations 

and two depth intervals (0 to l-foot and 1 to 3-feet below land surface [bls]) at SWMU 40. 

Figure 2-l shows the sampling locations. The samples collected from the 0- to l-foot interval 

were analyzed for total petroleum hydrocarbons (TPH) and total lead. Samples collected from 

the 1 to 3-foot interval were analyzed for TPH, lead, EP Toxicity, benzene, toluene, 

ethylbenzene, and xylenes (BTEX), and polychlorinated biphenyls (PCBs). Background TPH 

and lead concentrations were also established during this investigation. Soil samples were 

collected and analyzed from a background soil boring at the southwest comer of the intersection 
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of Bougainville Street and First Avenue (see background sample location on Figure 1 in 

Appendix A). 

Table 3-l summarizes the analytical data for the three MILCON project sampling locations. 

Table 3-2 provides the background soil sample results, and Appendix A contains the relevant 

portions of the 1988 Sampling Report. 

Table 3-l 
Soil Sample Analytical Summary - 1988 MILCON Project 

SYl SY2 SY3 SYl SY2 SY3 
Parameter o-a ft. O-1 ft. o-1 ft. 1-3 ft. l-3 ft. l-3 ft. 

TPH @pm’) 1100 1850 839 <l Cl <l 
Total Lead (ppm) 70.3 15.7 17.9 7.49 6.79 10.0 

Lead (EP Toxicity) (ppm) NAb NA NA <l <i <I 

Benzene (ppbc) NA NA NA < 10 ppb < 10 ppb < 10 ppb 
Ethylbenzene (ppb) NA NA NA < 10 ppb < 10 ppb < 10 ppb 
Toluene (ppb) NA NA NA < 10 ppb c 10 ppb < 10 ppb 
Xylem-s (ppb) NA NA NA < 10 ppb < 10 ppb < 10 ppb 

Pm (ppm> NA NA NA <l <l <l 

Notes: 
ppma = parts per million 
NAb = sample was not analyzed for this parameter 
ppbc = parts per billion 

Table 3-2 
Background TPH and Total Lead Concentrations 

Background Soil Boring Near SWTHU 40 

Parameter l-3 ft. 7-8 ft. 8-10 ft. 10-12 ft. 

TPH (mm) 389 <1 9 Cl 
Total Lead (ppm) 12.3 4.65 5.20 4.80 
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As shown on Table 3-1, the samples collected from the 0 to l-foot interval indicated the 

presence of TPH at concentrations ranging from 839 ppm to 1,850 ppm in the 0- to l-foot 

interval. These samples reportedly contained asphalt fragments. No TPH was detected in soil 

samples from the l- to 3-foot interval. The parking area where vehicles and equipment 

historically have been stored is paved with asphalt. Potential sources of the elevated 

TPH concentrations in the 0- to l-foot interval samples may be the presence of asphalt in the 

samples collected or leakage from vehicles and equipment formerly stored in the area. 

Lead concentrations in surface soil samples from the 0- to l-foot interval ranged from 15.7 ppm 

to 70.3 ppm; however, no comparison to background concentrations can be made since the 

0- to l-foot interval was not sampled at the background location. The total lead concentration 

in soil samples from the l- to 3-foot interval ranged from 6.79 ppm to 10.0 ppm, which is less 

-A than the background lead concentration (12.3 ppm) for the same interval. 

The area of discolored soil noted in 1988 is no longer evident because it was disturbed during 

construction of the Carrier Deck Fire Fighting Training Facility. 

3.2 Visual Site Inspection (SOUTHDIV, 1990) 

During a 1990 visual site inspection, remnants of the foundation and fuel islands of a former 

service station were identified on the north-central portion of SWMU 40. According to the 

1947 map of the area obtained from NSA Memphis Public Works, the service station area 

contained one 2,000-gallon tank and one l,OOO-gallon tank (Figure 2-2). 

3.3 Geophysical Survey (EnSafelAllen & Hoshall, 1994) 

A geophysical survey was performed by E/A&H in December 1994. The service-station 

location was confirmed using both engineering drawings and preliminary geophysical data 
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generated using frequency-domain electromagnetic instrumentation (EM-3 1). The EM-3 1 data 

show two well-defined anomalies consistent with areas within the service station boundaries. 

The anomaly produced by the in-phase data from the survey (metal detection mode) encompasses 

an area about 10 by 13 feet and is similar to that produced by a large metallic tank or tanks. 

A relatively weak response from the conductivity part of the survey suggests that the tanks may 

be heavily corroded. Based on the geophysical data, it is believed that the USTs have not been 

removed. The conductivity survey also identified a relatively weak linear anomaly leading away 

from the UST area to the south-southwest. The length, width, and orientation of this anomaly 

suggest that it may be a former fuel-line trench connecting the USTs with the former pump 

island shown on Figure 2-2. However, the anomaly appears to be non-metallic in nature, 

suggesting that the lines either have been removed or are extensively corroded. The slightly 

conductive response is most likely due to moisture retention in disturbed soil along the fuel-line 

trench. Appendix B provides maps of the in-phase and conductivity portions of the geophysical 

survey. 

3-4 



c-i. 

RCRA Faciliry Investigation Report - Assembly B 
.SWMU 40 - Salvage Yard No. 1 

NSA Memphis, Millington, Tennessee 
Revision 1 

October 7. 1996 

4.0 FIELD INVESTIGATIONS AND METHODOLOGY 

The RF1 soil and groundwater sampling program was intended to confii the absence or 

presence of contaminants associated with past activities at SWMU 40. Specifically, the 

WI objectives were to: 

a Evaluate the nature and extent of surface and subsurface soil contamination associated 

with equipment storage, vehicle parking, and service-station activities. 

E--- 

0 Evaluate the nature and extent of groundwater contamination in the loess and upper 

fluvial deposits (refer to Section 5.0 for a discussion of the geology and hydrogeology 

of the area). 

a Determine the status of the underground storage tanks associated with the former 

service station. 

This section summarizes the field sampling protocols employed during the first phase of the RF& 

which were based on the USEPA and TDEC approved Comprehensive RFZ Work Plan 

(E/A&H, 1994) and Assembly B Site Investigation Pkm.s (SIP) (E/A&H, 1995). The SIP for 

SWMU 40 included a second phase of investigation, consisting of drilling and sampling soil 

borings and installing and sampling monitoring wells. However, this second phase was not 

implemented; after reviewing the results of the first phase, the BCT decided to postpone boring 

and well installations until the presence of the USTs has been confiied, as well as to transfer 

the site to the UST program. 

The subsurface soil and groundwater sampling tasks performed during the first phase followed 

-A- the procedures outlined in the SIP, except where site conditions and field decisions warranted 

changes. Sampling locations were revised and additional sample locations were added to provide 
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adequate coverage around SWMU 40, particularly in the former service-station area. Figure 4-l 

shows the sampling locations. General sampling protocols and rationale for the subsurface soil 

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

of this report. Specific sampling protocols (sample handling, field QA/QC and decontamination) 

are presented in Section 4.3. 

Analytical Methods 

Subsurface soil and groundwater samples were collected and analyzed to assess the nature and 

extent of contaminants at SWMU 40. Hydrologic, Inc. of Frankfort, Kentucky, operated an 

onsite mobile laboratory and tested the subsurface soil and groundwater samples for volatile 

organic compounds (VOCs) using USEPA Method 8021. As outlined in the work plan, 

approximately 25 percent of the samples submitted for onsite analysis were split (duplicates) and 

submitted to National Environmental Testing, Inc. (NET) in Bedford, Massachusetts for 

confirmation analysis by Solid Waste (SW) 846 Method 8240. 

During the DPT investigation, onsite laboratory testing identified VOCs in several subsurface 

soil samples. For confirmation analysis, the onsite Hydrologic chemist split select samples and 

shipped them to their offsite laboratory in Frankfort, Kentucky for VOC analysis by one of the 

following methods: Method 8240, Method 8260, or Method 624, 

To provide additional information regarding hydrocarbon contamination identified during the 

DPT investigation, the E/A&H geologist submitted one subsurface soil sample from each of 

two sampling locations (locations 8 and 13, see Figure 4-l) to NET for total petroleum 

hydrocarbons - gasoline and diesel-range organics (TPH GRO/DRO) analysis by the Tennessee 

Modified GRO.BTEX/DRO method and semivolatile organic compounds (SVOC) analysis by 

SW-846 Method 8270. These two locations are where the most significant hydrocarbon 

( ‘:.. ..i ‘4 
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contamination had been detected with organic vapor field screening and onsite VOC analyses. 

Onsite and offsite laboratory analysis by Hydrologic was performed using a Level II-equivalent 

Data Quality Objective (DQO). NET performed offsite analyses using a Level IV-equivalent 

DQO for VOC and SVOC analyses and a Level III-equivalent DQO for TPH analyses. 

Direct Push Technology Methodology 

Between May 8 and 13, 1995, E/A&H and the USGS conducted the DPT survey at SWMU 40 

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

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

.P. 

r -. 

e .’ ‘: . . ;i 

The DPT investigation was conducted using truck-mounted, hydraulically operated probes to 

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

penetrometer, was used to obtain lithologic information by obtaining and plotting measurements 

of point-stress, sleeve friction, and pore pressure as the tool was advanced from ground surface, 

through the loess, and into the upper part of the fluvial deposits. The geocone sampler, which 

is a 2-inch diameter split-spoon sampler with a push plug on the leading end, was advanced and 

retracted to retrieve relatively undisturbed subsurface soil samples from specific depths at 

various locations throughout the SWMU. The GS-I groundwater sampler obtained groundwater 

samples from discrete depths in the loess and upper part of the fluvial deposits (a vacuum had 

to be applied in some instances to obtain groundwater samples) and generated horizontal 

hydraulic conductivity information. Additional information regarding the DPT sampling 

methodology is provided in Section 4.4.4.3 of the Comprehensive RFI Work Plan. 

4.1 Subsurface Soil Investigation 

Fourteen initial DPT sampling locations were proposed in the Assembly B Site Investigation 

- Plans. Based on field observations and the geophysical survey, USGS and E/A&H revised the 
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proposed sampling locations and added one additional location to provide adequate coverage 

throughout the SWMU. 

An area of hydrocarbon contamination was identified at location 8 (see Figure 4-l) near the 

former fuel island south of the former service-station building. To obtain additional subsurface- 

soil information around this area, four sampling locations (locations 11, 12, 13, and 14; 

Figure 4-l) were added to the sampling effort. 

4.1.1 Subsurface SoiLSampling Rationale 

Prior to subsurface soil and groundwater sample collection, SST completed four piezocone 

soundings (PO-l through PO-4) from the east to the west side of the site to develop a lithologic 

profile. Figure 4-l shows the piezocone locations, and Appendix C contains the piezocone-file 

information and plots. Based on the lithologic information generated by the piezocone plots, 

previous investigations at other NSA Memphis Northside sites, and the installation of nearby 

USGS monitoring wells, groundwater in the loess was anticipated to be between 11 and 

12 feet bls, and the top of the fluvial deposits was anticipated to be approximately 40 feet bls. 

As outlined in the SIP, at least three subsurface soil and/or groundwater samples were collected 

from each proposed sampling location and submitted for onsite VOC analyses. The following 

sections provide details of the subsurface soil sampling procedures and deviations in the sampling 

scheme. 

4.1.2 Subsurface Soil Sample Collection Methodology 

Either an E/A&H or USGS geologist logged and processed the subsurface soil samples for field 

screening and submittal to the analytical laboratory. Subsurface soil samples were collected 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 VOCs using an 

HNu (model GP 101, with a 10.2 or 11.7 eV lamp) photoionization detector (PID). 
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A representative sample of the soil was collected and placed in a Q-ounce jar for onsite 

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

A description of each subsurface soil sample, the field screening results, and sample location, 

designation, and time collected were recorded in the field logbook. 

Subsurface soil samples were collected as outlined in the SIP from the shallow interval (1 to 

3 feet bls) and from just above the water table (in the event that a loess water sample could not 

be collected). Exceptions to the soil sampling intervals occurred at sampling locations 18 

and 19, where the shallow subsurface soil samples were collected from 2 to 4 feet due to poor 

sample recovery. 

As previously mentioned, an area of hydrocarbon contamination was identified at location 8 

(Figure 4-l). Four additional sampling locations (locations 11, 12, 13, and 14) were selected 

around location 8. The protocol used for the four additional sample locations was to collect 

split-spoon soil samples at two-foot intervals from 3 to 11 feet bls for field screening and 

potential onsite VOC analyses. No organic vapors were detected in samples from locations 11 

and 12; therefore, samples were not submitted for analysis from these two locations. Samples 

from locations 13 and 14 were submitted for onsite VOC analyses based on field screening 

readings and visual observations of hydrocarbon staining. One sample from location 8 

(7- to g-foot interval) and one from location 13 (9- to 11-foot interval) were also submitted to 

NET for SVOC and TPH GRO/DRO analyses. 

4.2 Groundwater Investigation 

The DPT groundwater investigation focused on two water-bearing zones: the zone of saturation 

in near-surface loess (the zone most likely to contain contaminants associated with equipment 

storage and former service station activities) and the underlying fluvial deposits (which are the 

preferential zone of groundwater flow and a potential route for contaminant transport). To 
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provide additional groundwater information, the three USGS monitoring wells north of and 

adjacent to SWMU 40 also were sampled for VOCs. The USGS wells are screened in the loess, 

fluvial deposits, and Cockfield Formation. The water-bearing zones at NSA Memphis are 

described in Section 5 of this report. 

4.2.1 Groundwater Sampling Rationale 

As described in Section 4.1.1, four DPT piezocone smndings were completed from east to west 

across SWMU 40 in an attempt to determine the depth of the water-bearing zone in the loess and 

the top of the fluvial deposits in order for sample intervals to be selected. The piezocone logs 

were not useful in defining the saturated zone in the loess. Based on the piezocone results and 

observations made during nearby monitoring-well installations, depth to groundwater in the loess 

was anticipated to be between 11 and 12 feet bls and depth to the top of the fluvial deposits 

approximately 40 feet bls. Thirteen groundwater samples were obtained from the loess and 

15 groundwater samples from the fluvial deposits at SWMU 40. No loess groundwater samples 

could be collected at locations 16 and 18; therefore, a subsurface soil sample was collected 

instead as outlined in the SIP. Groundwater samples were not collected from locations 11 

though 14, which were designated as soil-sampling-only locations because of their proximity 

(less than 20 feet away) to location 8. 

4.2.2 Groundwater Sample Collection Methodology 

DFT Groundwater Sampling 

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

sampler. The SST technician advanced the GS-I to approximately 11 feet bls at each sampling 

location to collect a groundwater sample from the loess and to sampler refusal (between 42 and 

54 feet bls) to obtain a groundwater sample from the fluvial deposits. E/A&H and 

USGS monitored the volume of groundwater entering the GS-I using the on-board computer. 

When at least 300 milliliters of groundwater had entered the sampler, sample collection was 
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stopped and the GS-I was retrieved. Groundwater samples were collected directly from the 

sampler by inserting a new piece of Teflon tubing into the bottom port of the GS-1 and 

decanting the groundwater directly into the sample vials to minimize the loss of VOCs. 

In the event that groundwater did not enter the GS-I after a period of 30 minutes, a vacuum was 

applied to the sampling device. After 20 minutes, if no water had entered the sampler, it was 

raised in l-foot increments every 15 minutes for a period of one hour in an attempt to collect 

a sample. In certain instances (when time permitted), SST left the GS-I in the ground overnight 

to collect a loess groundwater sample. Where loess groundwater samples could not be obtained, 

a soil sample was collected just above the anticipated depth of the soil/water interface in the 

loess (between 11 and 12 feet bls). 

Loess groundwater samples were collected from all locations, except locations 11 through 14 

(soil-sampling omy locations) and locations 16 and 18 (where soil samples were collected from 

the loess because of no groundwater recovery). Fluvial deposits groundwater samples also were 

collected at all locatio-m except locations 11 through 14 (soil-sampling-only locations). 

USGS Observation Wells 

On May 9, 1995, groundwater samples were collected from USGS monitoring wells WL-lL, 

WL-lF, and WL-lC, which are located just north of the north-central boundary of SWMU 40 

(Figure 4-l). The initial samples were obtained by lowering a 2-inch diameter, disposable 

Teflon bailer into each well, retrieving the bailer, and carefully decanting the groundwater 

sample into the appropriate containers. The wells were not purged prior to collection of the 

initial samples. The groundwater samples were then transported directly to Hydrologic’s onsite 

laboratory for VOC analysis. After reviewing the analytical results (toluene was present at a 

concentration below the practical quantitation limit EpQL] of 5 parts per billion [ppb] in 

USGS observation well WL-lF), WGlF was resampled on May 11, 1995, after purging three 
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well volumes of water with a 2-inch submersible pump. This sample was transported to the 

onsite laboratory for analysis. A duplicate of this sample also was obtained and shipped to 

Hydrologic’s Frankfort, Kentucky laboratory for confirmation analysis. 

4.3 Sampling Protocol 

All sampling activities were conducted in accordance with the approved Comprehensive RFI 

Work Plan and the Assembly B Site Investigation Plans. Sampling handling was kept to a 

minimum. 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 volatile constituents. Samples for TPH and SVOC analyses 

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

Groundwater samples were obtained directly from the GS-1 groundwater sampler. 

4.3.1 QAiQC Samples 

During the DPT investigation, quality assurance/quality control (QA/QC) samples were collected 

to test the level of reproducibility attainable in the sampling and analytical process, the quality 

of source water, and the effectiveness of equipment decontamination. QA/QC samples were 

analyzed for VOCs onsite, as were the associated environmental samples. Soil and groundwater 

duplicate samples were collected at a frequency of 25 percent during the DPT investigation and 

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

the duplicate samples are provided in Attachment 1 (Data Validation Report) to this report and 

are discussed in Section 6.0, Nature and Extent of Contamination. An equipment rinsate blank 

and a j?eM blank (deionized water) also were collected during the DPT investigation and 

analyzed for VOCs by the onsite laboratory. No VOCs were detected in the blanks. 
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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 

VOC samples) were pre-preserved by NET 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 method, and placed in a cooler immediately following sample collection. 

Each sample was logged in the Assembly B Sample Log Book. Samples for onsite analysis were 

transported by the E/A&H or USGS geologist directly to the laboratory for immediate analysis. 

The Hydrologic chemist recorded each sample in a sample log book immediately upon receipt. 

Samples for offsite laboratory analysis were prepared for shipment by wrapping samples 

individually in bubble wrap, placing them in resealable plastic bags, and packing them on ice 

inside sturdy coolers. Cooler lids were secured with packing tape and sealed with signed 

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

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

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

condition and at the appropriate temperatures. 

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

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

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

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

requested, date and time of sampling, and Federal Express shipping number. Custody transfers 

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

involved. 

- :- 
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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 two digits identify the site location, and the second 

two digits identify the sample matrix and collection method. The sample matrix and collection 

method codes used during the DPT investigation were “GH” (groundwater sample collected with 

the GS-1, or hydrocone), “SG” (soil sample collected with the geocone), and “SS” (soil saniple 

collected with the geocone from soil-sampling-only locations 11 through 14). The third two 

digits identify the sample location, and the fourth two digits identify the deepest point of the 

sample interval. For example, the sample label “4OGH1012” designates a sample from 

SWMU 40, groundwater sample obtained with a hydrocone, sample location 10, collected from 

11 to 12 feet bls. 

4.4 Grouting Procedures 

SST filled each DPT boring with neat cement grout following completion of all sample 

collection. 

4.5 Decontamination Procedures and Investigation-Derived Waste 

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

the SIP. All downhole and sampling equipment was decontaminated before and after each use 

at either the central decontamination pad set up at the N-7 aircraft wash rack or at a temporary 

decontamination pad set up east of SWMU 40 across First Avenue for the DPT investigation. 

Rinse water generated from decontamination activities was containerized in a 1,200-gallon 

holding tank at the central decontamination pad and discharged to the sanitary sewer system after 

a VOC scan and approval from the City of Millington’s wastewater consultant, 

Fisher & Arnold, Inc. 
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Decontamination procedures for downhole equipment consisted of the following steps: 

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

0 Rinse with potable water 

a Rinse with deionized organic-free water 

l Rinse twice with pesticide-grade isopropyl alcohol 

l Rinse with deionized organic-free water 

l Wrap with aluminum foil or plastic 

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

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

groundwater samples directly from the GS-1 groundwater sampler; therefore, no IDW was 

generated from these sampling activities. 
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5.0 GEOLOGYANDHYDROGEOLOGY 

5.1 Regional Geology and Hydrogeology 

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

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

Comprehensive RFI Work Plan. Updated information is available in the HydrogeoZogy of 

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

Near Millington, Tennessee (Kingsbury and Carmichael, 1995). On the basis of this updated 

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

;- 

; t;; .: 

The two stratigraphic units investigated during the RPIs at NSA Memphis are the loess/alluvial 

deposits of Pleistocene and Holocene age and the underlying fluvial deposits of Pleistocene to 

Pliocene age. The loess - eolian deposits consisting of silt, silty clay, clay, and minor amounts 

of sand - is the principal unit occurring at land surface throughout the NSA Memphis 

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

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

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

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

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

many primary and secondary drinking water standards. Previous investigations at 

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

vertical hydraulic conductivities to range from 106 to l@* centimeter per second (cm/set). 

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

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

the target depth of the shallow groundwater investigation at SWMU 40. Groundwater flow in 

the loess is primarily downward, although locally some groundwater in the loess may discharge 

- to nearby streams, drainage ditches, and other surface-water bodies. 
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The fluvial deposits underlie the loess in upland areas and consist of sand, gravel, and some 

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

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

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

surficial aquifer. Many shallow domestic wells in the Memphis rural areas are completed in the 

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

and fluvial deposits indicate semiconfhed 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. 

Gram 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 

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

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

more-permeable characteristics of the fluvial deposits, compared to the relatively impermeable 

properties of the overlying k&alluvium and the underlying Jackson-upper Claibome confiing 

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

for contaminant transport in NSA Memphis’s subsurface. 

5.2 Site-Specific Geology and Hydrogeology 

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

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

SWMU 40 DPT investigation. 
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5.2.1 Stratigraphic Test Borings 

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 600 feet northwest of SWMU 40 

(Figure l-l). 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 test hole. Lithologies 

encountered in the test hole were as follows: 

Loess: 

t-I Fluvial Deposits: 

Cockf’ield Formation: 

Cook Mountain Formation: 

Memphis Sand: 

Approximately 39 feet of wind-blown silt and clay deposits. 

Approximately 30 feet of sand and gravel. 

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

The Cook Mountain, characterized as a gray to blue-gray 
dense clay approximately 49 feet thick, is defined as the 
upper confining unit between the surficial aquifers and the 
Memphis Aquifer. 

The Memphis Sand, characterized as a thick (between 865 
and 880 feet) deposit of primarily fine to very coarse sand 
with lenses of clay, silt, and lignite, supplies water to 
industries and municipalities throughout Shelby County. 

5.2.2 Assembly A RFI 

Subsurface soil information was collected during the Assembly A RF1 for SWMU 7, the 

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

c 
3 

._ / 
07MWOl through 07MWO9) were installed at various locations around SWMU 7, which is 
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approximately 1,200 feet northeast of SWMU 40 (Figure l-l). 07MWO7 and 07MWO8 are the 

SWMU 7 monitoring well clusters closest to SWMU 40 (approximately 650 feet to the 

northeast). The general lithology encountered in the soil borings associated with these two well 

clusters is as follows: 

l Clayey silt, silty clay, and sandy clay from ground surface to between 33 and 35 feet bls 

(loess) . 

l Sand with gravel, silt, and clay from between 33 and 35 feet bls to between 76 and 

78.5 feet bls (fluvial deposits). 

0 Silty sand, clayey sand, sandy clay, and clay from between 76 and 78.5 feet to the 

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

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

the SWMU 7 monitoring wells are as follows: 

Well 
Cluster 

Associated Soil Sampling Depth 
Sample ID (in feet) 

Hydra&Conductivity 
(in cm/set) 

07MWOl 07s000177 
07s0001112 

75 - 77 fluvial (lower deposits) 6.8x 105 
110 to 112 (Cockfield Formation) 4.1 x 108 

07MW03 0780003117 115 to 117 (Cockfield Formation) 1.6 x 108 

07MWO8 07SOOO8127 125 to 127 (Cockfield Formation) 8.7 x 1@7 

07Mwo9 07sooo922 10 - 22 (loess) 9.5 x 10’ 

5-4 



.-.. 

f -_ 

RCRA Facility Investigation - Assembly B 
SWMU 40 - Salvage Yard No. 1 

NSA Memphis, Millington, Tennessee 
Revision 1 

October 7, 1996 

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

clusters are provided in Appendix D. 

52.3 USGS Observation Wells 

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

approximately 500 feet south of SWMU 15. One well is screened in the loess (WGlL), one 

in the fluvial deposits (WL-lF), and the third in the Cockfield Formation (WL-1C). Based on 

verbal and written communication the USGS, the following lithologic units were encountered 

in the boring associated with monitoring well WL-1C: 

Z--. 0 Silty clay from 0 to 2 feet bls (fill) 

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

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

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

122 feet bls (Cockfield Formation). The base of the Cockfield Formation was not 

reached. 

The lithology observed in the USGS observation wells are consistent with the lithology 

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

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

water-elevation measurements. 

--. 

t i 
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Table 5-l 
Groundwater Level Data - USGS Observation Wells 

USGS Well Screened Interval Land Surface Depth to Water Groundwater 
Designation (fl. blsp Altitude (ml)” Date’ (feet blip Altitude (msl)e 

,: .: ;:;.i::.q-::i::: 2 i .j. ‘j ,:- :. : :. . . ‘. .‘. :-. -..: .:: ..,. . . :. : :... ~, : I ,:: .:::::. .:...; :. :: :, : :. : .’ I;; .:p j:.::.:;: i.:;;:: ;i’;i :‘.>;:::,:;:: :i::;;j:q:j:~;,.: .j:.;::::: ::;i::: :,.i-.; .‘: .; : :: $ :.: .c ‘;:;:.j-i;ii i:ij-:bii~:~::ldi:i:)i:iii’-i:‘i:j:.~.::~::~~.:~~ ;:..g::.. ::, .: ::.::._:..,,.>>:., ,.> ,;,.. I -,... ,.. :,: :.Y$:;.;::i : k :. ‘: 
: w&t&,;, .;:-c ;i;, ;.:y+ 18 J&; f+g..y: ~::1~-~~~~~~97,:,,~ :-:i;~i.i.~:.O?~~;srS:~~~~~~~~~~:.~.~;::’I”~~~~~~~.~~.;,2~~~a:~~~-~: ;:; ..i ..: .A? :, ;. . . . . . . . . .,. . . ., .: ..: ,., :... ,., ,. . . .., 
‘&f$&Jj&: :; < ::;;.., ‘i; :i:~i~~~~~~.;:~~~~~:~~~~~~~~~~~:~~~~~:~~~:~~~~~ : .I:~-i:iii’.io;Bf~~~~: i5i7iii~~~ji;i :ig;j a’-ei:~~ii:.l:i~~~~~:~~~~~: ;, ‘a ;q,;;;:.;;.y$g i.:,: 

.. ...... .... 1. .. .::.:-: i:,:“: ,. ,. ,. : . . . . f :/,:: .;.: : .: ,: .:..:.p.:~::::.j:.::i:i:,:::~:‘. 3 .:.,.: ,:.: ..,. ,, . . . . . . . . . . ,. i”‘. .:.: . . . . . . . . . . . . . . . . ..p. ~:;:siii”:pI A$%&j~;~~~g~ ,. 
. . i . . . ‘5’. .:. . . :.. : ,:: y.: ., ; ,. / ,.. . . ,. ..: -.:..:~:‘&$+‘: :.; j/j:..:. ‘: .: .: :...: .> j .:, I. ‘. ::::::“‘:::q’ :.-:;, :..::‘.: q:.. .;:..: :. ::. ::::. :;.:.: :., ,. ,.,.. . . . . . : ..:: .:, . . . ..:.,.:. ~;, . . . . . . . . . . .,., :.::. :.q :: .:.:;.,: . . . . . . .: . . . . . . . . . . . . . . . . . . . . . . . . . . . . :.,: ... .i.::,., -“,‘~‘.......‘,~,.~‘“’ 

~~~~~~~~~.~~~~~ “Gary::?:; .;; ~,:l’i:~~~:~~:~~:~~~~~ : 3&a&@ :>, i:; ;;;:.‘~ 
: : . . .:. . ..i. i. . . . . . . ::., ,.,.,.,.._., ,:...: ). ::::::... .-. i... -... ,. :::.::::.::.:. . . . . . . . . . . . . . . . .,:.: ._..,: .,.,.,., . . _ .,,,._ .,..._._. ., /..., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- . . . . . . . . . . . . . ..-. ..:: :, ,:.:: . . j .T ::-.:, y:-;;:;i: t;.: 

.:. . . ..; .: .., ..: . . . . . . . . .:.,. _ ._. ., . . . . . . . . . . . . . . . . . :- . . .../ -/ . . . . . . . . . . . . . . . . . . . ,/ . . 
i’ii:.“::‘::~~~:~:ii~~-~~~~~~~~~~~~-~~~~~~~~~~~~~.:~~~~~~~~~:~~..~~ :.:-‘Zj-: i’4:.i,:i:li;i:~~~:~~~~:~~:~~~:~~ y “‘::. .: x :.:.:...~~:l~~:~:.i-:.I:~tpj..:.j-j.~.~:i~:.~~.~~~,~:~.~~~,~.~~~?,~:~~~~:~: :.$ . . . . . . .._......... . . .._...... . . .iiii. i: (“.‘,. .y.. :.,. .:i. i . . . . . . . .,,.. _... : : : : :. :.: : .‘, :...:.;... .,.,.,.,., ~:.: :.:.: :.~:, . . . . . ..,,........._.._........,...,.~......... ............/.l....ii. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,........ ..- . . . . . . . . . . . 

WL-1F 59 - 69’ bls. 275.19 0548-95 17.98 257.21 
(SH:U-101) fluvial deposits 06-13-95 18.48 256.71 

06-21-95 la.57 256.62 
08-22-95 19.15 256.04 

;,..: : ,,:..:. ::..:+ 

Notes: -4 
a = Screened interval, date, and depth to water data were obtained through verbal and written communication 

with Mr. lack Carmichael of the USGS. 
b = Ground-surface altitudes were obtained using Global Positioning System (GPS) survey equipment; altitudes 

reported with respect to mean sea level (msl). 
c = Water-level altitudes were obtained by subtracting depth to water from land surface altitude (msl). 

Based on 1995 water-level measurements in monitoring wells on the Northside, there is very 

little vertical head difference in groundwater levels wells completed in the upper part of the 

fluvial deposits, lower part of the fluvial deposits, and the upper part of the Cockfield Formation 

on the Northside of NSA Memphis. 

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

NSA Memphis hydrogeology (Section 2.12 of the Comprehensive RF1 Work Plan), recent data 

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

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

vicinity of SWMU 40. 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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5.2.4 DPT Piezocone Soundings 

c- 
Q 

^ ,, 

. _’ 

As outlined in Section 4.1.1 of this document, four piezocone soundings (designated 

PO-l through PO-4, refer to Figure 2-1) were completed from east to west across SWMU 40 

to obtain information regarding the lithology and potential water-bearing zones prior to sample 

collection. E/A&H and the USGS used (with limited success) the information generated from 

the piezocone soundings to select soil and groundwater sampling intervals for the 

DPT investigation. The piezocone logs and plots for SWMU 40 are provided in Appendix C. 

As shown on these logs and plots, the fluvial deposits can readily be identified from 

approximately 40 feet bls to the termination depth of each piezocone sounding. The fluvial 

deposits are described as a clayey to silty fine sand on the lithologic logs and visually may be 

identified on the plots due to the higher point stress values. As mentioned previously, the 

water-bearing zone in the loess was not readily identifiable on the lithologic logs and plots. 

52.5 DPT Hydrocone Plots 

During the DPT investigations, the GS-I obtained groundwater samples from selected depths in 

the loess and upper part of the fluvial deposits (a vacuum had to be applied in some instances). 

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

an umbilical cable, recorded data regarding the fill rate, hydrostatic pressure, and argon gas 

pressure applied to operate the tool. An estimate of horizontal hydraulic conductivity was 

calculated by applying the time rate of filling data to the Bouwer and Rice (June 1976) equation. 

Horizontal hydraulic conductivity measurements for the loess ranged from 2.69 x 105 to 

7.63 x 10-4 cm/set. Horizontal hydraulic conductivity for the upper part of the fluvial deposits 

ranged from 5.71 x 106 to 2.89 x 104 cmkec. Appendix C provides the GS-I sample plots and 

hydraulic conductivity measurements for the groundwater samples collected during the 

DPT investigation. 
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6.0 NATURE AND EXTENT OF CONTAMINATION 

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

during the DPT investigation and the groundwater results for samples collected from the 

USGS observation wells. As stated in the Assembly B Site Investigation Plans, 25% of the 

collected samples were split and submitted for offsite laboratory analysis for confirmation 

purposes. Hydrologic’s mobile onsite laboratory analyzed the DPT soil and groundwater 

samples and the groundwater samples collected from the USGS observation wells for VOCs by 

Method 8021. NET performed the primary offsite confirmation analyses. In addition, the 

Hydrologic chemist submitted selected samples exhibiting VOC contamination to its laboratory 

in Frankfort, Kentucky, for confirmation purposes. Attachment 1 of this report provides the 

laboratory analytical data. Organic contaminant concentrations detected in soil and groundwater 

are compared with residential and industrial risk-based concentrations (RBCs) (USEPA - 
-’ 

; dJ i 
X,.’ Region III Risk-Based Concentration Table, January - June, 1995). The following sections 

discuss the analytical results by media. 

6.1 DPT Subsurface Soil Samples 

Subsurface soil samples were collected from 19 locations at SWMU 40 and field screened for 

organic vapors. Based on the field screening results, samples from 17 of the 19 locations were 

submitted to the onsite laboratory for VOC analysis. As noted above, 25 % of the samples were 

split and submitted to NET for confiiation analyses. Visual observations, organic vapor field 

screening readings, and onsite laboratory analyses identified hydrocarbon contamination in 

subsurface soils at DPT locations 8, 13, and 14. Based on the highest detected organic vapor 

field screening readings, one soil sample from location 8 and one from location 13 were 

submitted to the offsite laboratory for TPH and SVOC analyses. Table 6-l summarizes the 

detected concentrations of VOCs in the soil samples, and Table 6-2 summarizes the detected 

-- concentrations of TPH and SVOCs. 
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Tabk 6-l 

SamDIe Locak and 

concelltIntbar of vocs weed In soil 
SWMU‘UJ-SdVSpYdNO.1 

(data io parts per billion) 

OIlsite Lab OtTsite Lab 

-w Depth tipkm Field Lab Result’ Result’ Raub RRC - Raidentkl SOW RJX - Industrtal Soil’ 
. . . 

:RpC+..-::. . ‘I’ 13 (9,.+>11”) : . . :.:, .,. ,;, 4ms131 l,,i::i j: : .ND.: :, 
6.). 

.,,..... ,.:.. . . . ,, :: .;.,.: . . . . . . . . . . ., 
.:: y ,: :.;.i,;,;:. 1: ::::$a3 . . . .j: .j: i\.,i:.::~~:.l.i.::~;:,;,:i.~ii:...~# :i?j$,:;,, : 

,,,, :. ,,;: ,..... . . . . .:.. .;, : .,.::. ?, ,.,.....,. >:..: .’ 
ii,:,,. :’ ,:: .I .,: ;.’ .2#,(@0, i:.:y;ifji;.: C&J’ 

.,, .:.,:,, ,,:,, ,., . . . . . . . 

TCIJWIE so-91 4oso8o9 ND 53 J ND 16.000.000 41o.oOo.ooo 

13(9-II’) 4oss1311 ND 9SODJ ND 

14(9- 11’) 4as1411 507 NIA’ ND 

Total xykncs 
(m+p+o isomers) 

s (1 - 3’) 4osGo803 201 210 400 160.ooo.m 

8 (3 - 5’) 4asGoao5 3,500 NIA 14.400 

8(5-T) 2,470 N/A 126.700 

8(7-9’) 20200 33.000 DJ WmJ 

iO(l-3’) 4oso1003 ND ND 10 

13(7-Y) 4oss1309 ND N/A 2,735 
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Table 6-l 
concentrations of WCS weded in soil 

SWMU48-!UvapYardNo.l 

(dpfs~pprtrpab~@ 

CornPound 
SnmpklMltionlmd Olhlte LPb Offslte lab 

DdJ -pkm Fleld lab Result’ Result’ Rcaa RBC - Resldenthl Soil’ RRC - fndwtrtal Soil’ 

n-hPYlb== 8 (1 - 3’) 

8 - (3 5.) 

8 - (5 7’) 

S(7-9’) 

13(7-9’) 

13 - 11’) (9 

14 (5 - 7’) 

14 (7 - 9’) 

4OsGO803 101 

4osGo8os 1,500 

405ooao7 1.200 

4osooao9 1.900 

4os81309 1.600 

4Oss1311 2.m 
4OSS1407 1.700 

4Oss14.09 5.100 

ND ND NOtE NOll.2 

NIA 16,800 

N/A ND 

ND ND 

N/A 700 

ND 76s 

NIA 5,450 

NIA 3.000 

rpopw- NOlIt None 

8(7-9’) 4osGo809 ND ND 2.ooo 
13(7-9’) 4Oss1309 1.600 NIA ND 

13(9-11’) 4Oss1311 2,100 ND 495 

14 (5 - 7’) 4asslM ND NIA 1.460 

14fJ-9’) 4WSl409 4.900 NIA ND 

14 (9 - 11’) 4Oss1411 2.800 NIA 1.4@J 
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Table 6-l 
concm~lu of vocs Detected III sou 

SWMU40--SalvnpYardNo.1 
@ata III parts pa billh) 

Ollsltc lab Offsite lab 

.Q=wkm Field Lmb Result’ RfSldt’ Raule RBC! - ResfdentM WI RRC - hdustrial SOW 

1 J.4-Trim&ylbemw 8 (1 - 3’) 4osoo8o3 81 ND ND 39,oDo 

SO-S) 4osooBo5 1.m N/A 186,000 

8(5-7’) 4osGo8o7 1.200 NIA 315ooo 

80-Y) 2,100 ND %W 

13(7-9’) 4OSS1309 4.800 NIA 8.150 

13 (9 - 11’) 4@ss1311 5.2w ND 4.300 

14 (5 - 7’) 4OSS1407 I.500 NIA ~.~ 39,ocil I .~.ooo 

14 (7 - 9’) 4U.WO9 2o.ooo NIA 38.700 

14(9- 11’) 4oss1411 7,700 NIA 15.700 
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Compound 

*&ty- 

Sample Lwatbn and 

Depth 

a (I - 3’) 

8 (3 - 5’) 

8 (5 - 7’) 

8(7-9’) 

13 (7 - 9’) 

14 (5 - 7’) 

14 (7 - 9’) 

14 (9 - 11’) 

Table 6-l 
CoDcmhntbns of vocs Detected in Sou 

!WMU 40 - S&age Yard No. 1 
(data in parts per billkm) 

Offsite L.mb ONsIte Lab 
Field Lab Result’ Result’ RWUlF RBC - ResidenthI Soil’ RBC - hdustrinl Soil’ 

113 ND ND NOtIe NOIX 

3,700 NIA ND 

7.100 NIA 18.800 

14,ooo ND 4.ooo 

ND NIA 450 

11.ooU NIA w@3 
14,olM NIA ~.~ 
2.900 NIA wo 

Naph-- a (J - 3.1 78 ND ND 3.1oo.ooU 82,ooo.~ 

a (3 - 5’) 4osGo8o5 zmo NIA 20.8 

8 (5 - 7’) 4osGo8o7 3.800 NIA 71.lloo 

8(7-9’) 4osGo8o9 6.400 15.000 D 15,200 

13 (7 - 9’) 4OSS1309 1.700 NIA 2.400 
13 (9- 11’) 4oSS1311 I.800 3.100 815 

14 (5 - 7’) 4oSs1407 6330 NIA 9.100 

14(7-Y) 4@LWW9 6.900 NIA 8.300 
14 (9 - 11’) 4oSS1411 2.900 NIA 6.400 

. ,. ,..:: : ,,,,, ,: :::: ,.,,,.,.,, :::::,I,,;:y..:c.; .I. .,.:,.. :..:. :.:. ..:.:.: ?.. :. ..I ,,,...... . 
;,,::-i$+J.$$j&&g+jmf :>:.: > .:,, .::::::,j), ~~ :,,. ?.:j: 

\.. ., . . . . . . . . . . . . . . . . ,:.:,;: ::: ,:.: ..>:.>...:. .:, ,., ,. .‘. ..,.. ,. . . ,....,, :j), : : 
. . . . . . . . . ., ., .I,,,,. .:. 

13i:qg$q i::‘::i’i::y:,: ii.:.: I;.:::+y@jg ;: j;; ::, ‘: .:::.I’ ;: ‘;:‘,Np;?;i:: A:::;,:j ii:::, :~:‘iii::iiri~~~.~~~~~~~~~~~:::ii’iii lii’iii$l:i:!j;l~~~~~~:~~~:~~~ ;g:;; .:.:;;p-J 
,.:::; y:, j:f .(:;< ,..: :f::::“::‘.::>,. ::::. :.:, ., .::. :. :., :>;,::;.;:y:.:‘:‘i j::.;,:: .:;: .: .:.: ,:, ;,.: ,’ : .I:, ::: ..>,.> . . .:..,:, .,.,.,.,, ,... ,. ., :.;: :,,, :. ,. : ,.) F,F: .:., :,: ,,,... :, ,: ,.:,:,:. : :,:.:.: : .> .:.:.:.:.,.:.:.:,, :.:.:.:.:,, ..:.: ..F>>>..:.:.:.,.: . . . . . . . .,. .>>* ..,.,.., ..,. :,. ,...,.. : . ,. 

:jjj:jj$:i :,j;jjq&;.;i 
.,.... .,... . . .., 

1.2.CTricfdombtnuae 14(7-Y) 4OSS1409 ll.aJo N/A ND 780,ooo 2o.ooo.ooo 
. . . . . ;... ..” .,, ,;:; “” .,,, .:::.:.::> ,..,.,, ,. ,,. . . ,, 

,.:‘:pJwwp$y: ;,.“l’+:‘,_’ ;..: .:j, 2.: ‘.;:j:,:<: ; .‘.., ;. 
.,. ,., .,,.,:::.:.:.:::. ., “.“:...’ ..I...: ,..,.: .,., :.,. :,.:I:...:,, ,...... .-.:... 

..: 
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,, ,., .., . . . .;..,. 
NY .:<fj: ::‘:‘;is :jjf:: ‘:.;f 

Methykoe cbbride ” 

;, ;,, ,; i: :‘::::‘:,:,iiii::‘::,~~:~~~:, ,: 

5 (1 - 3’) ” 
.::,:,~::.:;‘,:.,‘.‘,“.’ . . . . . . . . . ,:~:,:~,,:~,‘:::.‘:::,,:‘:~“:.~::’~:.:..;, ,.,., ,,:.:.:,;: .: .\.. . . . . .,.,... .,.,.,. :;.;.::.:.,: 

4oSGo5o3 ND 21 NIA 85.000 76o.ciio’ 

7 (1 - 3’) 4a5Go703 ND 2J ND 

8 (1 - 3’) 4OsGo8o3 ND 21 ND 

13 (9- 11‘) 4css1311 ND 41 ND 

15 (1 - 3’) 40sG1503 ND II NIA 
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Table 6-l 

Sampk Location and 

Concultrntionr of VOCI Detected in soil 
swhlu 40 - salvage Yard No. 1 

(dnts~pprt.pQbuhn~ 

Offs&e Lab Offdte Lab 
Compound hpch sample ID Field Lab Resulta Result’ Rt’sde RRC - Reddeattsd Soil’ RRc-Iod~sou’ 

: ,:w,:“:.?::.‘~ . . ,:s.: . . . ., . . 
. . . . . . . . . . . ..‘..::j’:: :;:j;,;:,,, ,.,, :,, ” ‘. 5(~.Y,39.:“,, ::‘::’ ,:,&$&g)3 

..,. ‘: 1:: 
. . . . .: ..::::.::.:.::.:.:.:, ,.:. . . . . ,,. .: ..,. . . .: ‘,‘:::..y:, :, . “:.: . . .:. IOJ “” : .i& ,., : y. :..: .,.. ?.aoo,~ j, 
. . ,:.:.:..>?.>, ,, :.. ..! : :,):,:.:.:,,.::.: ,:... ,,, .:..,: >F: ,::: ;:j::: j,“, ,~~ . . . . . : “’ :., ,.:.;:iIl.iil.:3.~iiiljlli::l~jl:.’:.:i jj f? &&j$.‘i :y;, : .: 

:j ,: ., . . . . ,j .::. .,. .:::. ..:.> ‘.~,:“.:..::.:~:.::,~:.:~~:~::::i:. . . . . :y:,;:>;:::<.i ::i.i:::.:j:..j:~:i:i:iiii :;$;i:i:i::;i::: . : .., . ..” 3:. :‘: .,.., :... . . . :..:.:4 . . . . . :.;m.w*:. ,5\:.~;,.;::j:j~;:, 

: . . .‘. : ., : . . . ., ., . . .., . . ., ., : : .j,. ::, ::: : ,.:. ‘, ,:: ..:.:: . ,..: :F 
:. . . . . . ..y:.:., . ...,::,,. ~,.:):.,.: ,...,,....y .,.,....~, . . :. ,... ‘..“.‘:‘.::.“. ‘. :., :.: .\....:... ....z.:‘: :,..,:::,:., ,., ,. .,, . .,.: : 

3:‘, y .; -:; ; :: :: i’“ii<c;;;;;i: ;iii&5j,iiz :;: :,: :,i,z:“ii’.‘l’:‘:. ;: :i’;l-:i:;;:l;‘;;, j; ; : ,:::: ;“i:,‘.;;i:i::: :i ~ .~ :..; -:’ ;. -, >;,::‘: ,, ,,, : ;, ,, ,, .I,, il.i:rj;; ~.::;:iii;~~ ;z$: 

. . . . . . . . .> ,, . . . . .:..y.. “.’ ,’ 
,:,. ,,,,. ,.,:..,:.:, ,., ., . . ...‘...‘:,:., ,,., . . ,.. . . . . . . . 

., ~~~j.;;~~::i:)~,:..:..:r”j~~:.~~~~. ,,,, ‘...:I~~~l-,:l.“.‘.::.” ‘.,, :..:~.~,.‘~~.‘~~~‘:~,;j:‘,::.::~~~j.i~:i~,~~~~~~~~::~~~.~~~~~~~.“::.‘:..‘~~‘:.‘:‘.“‘.‘:::‘..:’:~‘::~~~.~: ?.:$c : 2; :. ‘..:y:;,..:.yy 

CooemtrntharhboldexwdtbeReaident&l~--Cow- Obutwtt&fndusttiRRC. 
. I Hydmkgic Inc.‘s mobile onsite laboratory analyzed the sampks for WCs by Method 8021. 
. I NET’s Bedford. Mwehusuvi laboratory uulyzcd the sampler for VOCs by Mahod 824.0. Approximately 25 percent of the sampks analyzed onsite were split and submitted to NET for confirmvon analysis. 
t B Hydrokgk hc.‘s Ftifon, Kemu&.y laboratory tiyzcd the rvnpks for WCs for confimution analysis by one of the fouotig mahods Method 624. Method 8240. or Mahod 8260. 
4 I Risk-Rasd concatnti ens obtained from the USEPA Region 111 Risk-Based Co ncuuradon Table. January - June. 1995. 
. w ND dcnota pranutu not detected. or data vahdation daennhcd that compound is IY)t p-t. 
r - Jdalotcse.sthadcorrcnuuMn. 
‘ = D dmotes results are from diluted sampk. 
L = N/A denotes sample was not analyzed by thii laboratory. 
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Table 6-2 
Concentrations of SVOCs and TPH Detected In .%kc&ed SolI Samplea 

swMu40 - Salvage Yard No. 1 

(QtsLnpplf.perblllion) 

‘IPH - Diil-Range 0rgank.s @a~ lwoo N/A N/A 1.~.~ 

2-MahylnapMuknc 11,OOOD 1.600 1 NIA NIA NIA 

481 ND NIA NIA NIA 

NorCr 
. I NEl”r Bedford. tdawchusuts laboratory analyzed the wnpla for total petrokaun hydrourboru (TPH) by the TN Modifkd 8015 Mdbod for ga.wlinc ud diihngc organic% and sanivolatik organic compounds 

(SVOC) by the Modified 8270 method. 
L I Risk-becadco ncartdoas (FtBCs) obtained from the USEPA Ragion III Risk-Based Concentration Table, January - June, 1995. 
e I lhe Tcnnasec Dcpurmcn of Fnviromnent ud Consavatioo’r Umkrground Storage Tank Division has established the soil cleanup kvd for nondrinkii water aquifers as I x 101 pats pa billion. Previous 

iavcstigatkns st NSA Mcmphii have classified the uppermost groundwater in the locss as ‘no&inking due to the lack of uu, low yield. and poor water quality. 
. 1 N/A demtts RBC or o&r stswhrd is nnt avail&k for this constituent(s). 
. I NDdaotaparamdawasnotducaal. 
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6.1.1 VOC Results - Soil Samples 

Twenty-seven subsurface soil samples were submitted to the onsite laboratory to characterize the 

nature and extent of contamination in SWMU 40 soil. Of these samples, seven were split and 

submitted to the offsite laboratory for confiition analysis. Analytical results indicate a 

petroleum release has occurred at the site. The following VOCs were detected in soil samples: 

benzene, toluene, ethylbenzene, total xylenes, isopropylbenzene/bromobenzene, n-propylbenzene, 

1,3,5-trimethylbenzene, 1,2,4-trimethylbenzene, styrene, tert-butylbenzene, set-butylbenzene/ 

1,3-dichlorobenzene, p-isopropyltoluene, n-butylbenzene, and naphthalene. Methylene chloride, 

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

The industrial RBCs for VOCs were not exceeded in any soil sample. However, the residential 

RBCs for selected VOCs were exceeded at DPT locations 8, 13, and 14 (Figure 6-l). The 

residential RBC for 1,3,5-trimethylbenzene (31,000 ppb) was exceeded at location 8 in the 3- to 

5-foot (40,800 ppb) and the 5- to 7-foot (94,500 ppb) intervals, with decreasing concentrations 

observed in deeper samples. The residential RBC for 1,2,4-trimethylbenzene (39,000 ppb) was 

exceeded at location 8 in the 3- to 5-foot (186,000 ppb), 5- to 7-foot (316,000 ppb), and 7- to 

g-foot (95,200 ppb) intervals; and at location 14 in the 5- to 7-foot (65,000 ppb) interval. The 

residential RBC for 1,2,3-trichloropropane (91 ppb) was exceeded in the soil sample collected 

from the 7- to g-foot (650 ppb) interval of location 13. This was the only detection of 

1,2,3-trichloropropane in the soil samples. 

6.1.2 SVOC Results - Soil Samples 

As previously discussed, two soil samples were selected for SVOC analysis; one from the 5- to 

7-foot interval at location 8 and one from the 9- to 1 l-foot interval at location 13. At least one 

of the following SVOCs was detected in each soil sample: naphthalene, 2-methylnaphthalene, 

fluorene, phenanthrene, and bis(2-ethylhexyl)phthalate. The detected concentrations were well 

below residential RBCs. 
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6.1.3 TPH Results - Soil Samples 

The offsite laboratory analyzed the following samples for TPH - GROIDRO: the 7-to g-foot 

interval at location 8 and the g-to 11-foot interval at location 13. Table 6-2 shows the 

TPH results. REKs do not exist for TPH in soil; however, the TDEC UST Division has 

established 100 and 1,000 ppm soil cleanup levels for soil classified as being within “drinking” 

and “nondrinking ’ water aquifers, respectively. Previous groundwater investigations at 

NSA Memphis have classified groundwater in the uppermost loess deposits as “nondrinking” due 

to the lack of use, low yield, and poor water quality. Based on this classification, 

TPH concentrations found in SWMU 40 soil are below the 1,000 ppm cleanup level. 

z- 6.2 Groundwater Analytical Results 

Groundwater samples were obtained from the loess and upper part of the fluvial deposits during 

the DPT investigation and analyzed by the onsite laboratory for VOCs by Method 8021. In 

addition, groundwater samples were collected from the three USGS observation wells which are 

located a few feet north of the north-central boundary of SWMU 40. The onsite laboratory also 

analyzed these samples for VOCs. The following sections describe the results of the 

groundwater analyses. 

6.2.1 DPT Groundwater Sample Results 

/- 

Thirteen groundwater samples were collected from the loess and 15 groundwater samples were 

collected from the upper part of the fluvial deposits during the DPT investigation. As shown 

in Table 6-3, VOCs were detected in only two loess groundwater samples and two fluvial 

deposits groundwater samples. Tap-water RBCs were exceeded at two groundwater sampling 

locations: location 9 and location 18. Maximum contaminant levels (MCLS) were exceeded at 

only one location (location 8). Figure 6-2 shows the locations of the RBC exceedances for 

groundwater samples at SWMU 40. 

c .I . ...’ 
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Table 4-3 
Concentratkns of VOCs Detected in Loerr and Fluvial Deposits Groundwatez 

DPT Investigation - SWMU 40, Salvage Yard No. 1 
(data in parts per billion) 

Compound 
L.ocation 8, Lacation 9, Location 8,4oGHos44 

4OGHOS12 (Lees) 4oGHoPl2 (Loess) (Flwial Deposits) 
: .,,.. . . . . . . . . . . .,....s :.‘...,:..: ,;. :: ..,, ‘:?.. . . . . . . . ::‘,.. . ,... ,.. ,.,:., :,, .I. : 

L4xation 18,4oGH1847 Tap Water MCY 

(n- Deposits) BBC* bgn) bpn) 
.;.. ~j:~:j:,‘:.j:~::::,:jj:j:I ” :’ $1:: 1: i.,;:j:.: ,, .::...;. : .: .:j:;;..: 

:,:.: .,., :.: ,.,,.. ....:i..... ?i:’ ,., : . ..,. ,,.: 
I:i:!y;j ii ;: ,.; <: : : .:: ; I’!i: :,: j: ,; jj;,pi. $ ;$:: i ;:j ,: :” j;;:: 

,::,: . . . . . . . . . . “. .‘.. ,. .:‘i” :’ ,‘,‘, ,’ ;, .:“::. 
:: ;, .,;::: 

: . . . :... 
.; j:;, :,::: ,,::~~~~~~~~~~~~~~~~.~~~~,~:~:~~~.~: i:: ii ; -:~~ :i:, ,il :m:j-i ,j, :, ~, j ,:, c I i7ao: .!:: ..;: 

.., ,.,. . . :.... :“.::..r.: :... :.:::::::.: :,:,(:,):)::(:.. ,:,,i:,,:..,:,:,.,. ::,. ,,,, ..: .,..., :.. .:? . . . . . . . . :.: . . . . . . . . . .,,...:,. :;. ,, - ,.,,, ;: .: ,,,,,, .? .,:.. 

mpxyknes ND 14 11 10 520 10,000 
..-v:. .‘\ :+;g,. ..; ,.,,,,. :.::i ,,, . . . . ::>.;: 

; ;:;;y; ; .f :< ;ygj I:: :‘:N,A ;,;:jl; jj; : ;;:i;; $2. ;~,&.;s’$ 
., ..,,: . . . . . . ::. .:...>..:.. 

lkpropylbellxene ND 25 ND ND N/A N/A 
I,., ..:.,. .? .: . . . .’ ‘.‘. :. ,: :I::::: :.,.: :.:: . ..+. +: .: :. :j, ,: ;,: : ,: y’. :: ::ii.:,:‘i:iy’.‘:~ ,: :. ,:, :;:., :, :::: ,., ..A. . . . . . . . . . . .: ..:,. .;::: .: . ...,,... . ,.: ,:,,I 

;<,z.;:)l, ;:;:;‘,:, .‘l;.;;$f&: ..‘li;j ZL., .~~:i;j:‘.:I’:.~~;;$fl. 
. . . . . . . . . . . . ..:.?:.:‘.:.: :.: ‘,:.:, .A. .:. .q::::::: ..:,,....,: ~ . . ..: . . . . > ..,. > ,..:_ . ,.I . . . . . . 

..::::: ,:.:ilii.:,-:.:~I:li’i.ili’l.. j:.;:.: 
,,, ., : ,, ..; ,,. >:, ,, ,,j .: : .:.. ,I.. 

j .~::~~~ . . . ..I. ‘Z.““” . ::..> ,.,. ::l:::; ., ,,., j, ::,I ,,., i:.,::::,:: ,::.,,,. ,....,.,.., .\..,...... .,..:...,: 
::x:.. .: .+. :s: “.:“‘:‘::.‘.::i::..‘~. :,i::..>,.y. “‘.‘.G ” ““.‘( . ..l. .’ . ..: : . . . . I.;: . . . . . . ..,.: ::.’ . . . . ,.,,, ,.,(,,,.,,,.,,,.,,~ 

. :.‘::::E$$ ‘,:‘,::‘,.:..: .,,,. ..,, ,~~ ,..: . . . . . . :,:<,:..:>:::,:::::. . . . . ,,, . ..yy ::j:j,.: : ‘.’ ,.: j ; ;, : ,,,.,, ;.:,:. . . . . . ..-..i..,. :: .,:.:..,:. .: ,,,.,, :,: :.,, ,.,., .,...: . 
.: :i::.?li:.:-I.;‘.iPJ~:;~li’~~~~l’ij~~~~~~~~,:~~, y..;,:jil:i+.: ::;{: :ii:;:::il:i,,:il::i~~:,:r,:i:: ‘&; &-& :j, ,,;i,l:;:i:ii:N,A ~ ::j I~, 

..,. .: ....y .,:...:.:.:...:.: ,.., :..:.:‘..:‘.:‘.:~‘!::.:::::j:‘:‘:“’:’:”:’:.::.: ,, . : . . . . ::::... .,..:x.. . . . . . . . .,.. .,..... .,. .., ,,. ., ,....., 

Notes: 
Bold = indikates co- exceeds the nxickntial risk-based wnccntration for tap water. 
hlics - indicateswnbuninvlt exceeds the maximum contaminant level for dthking water. 
RBca = Risk-based wncentmtion (EPA Region III. January - June. 1995). 
MCLb = Maxmtum cotUamhmt level from the Safe Driaking Water Act. 
NIP = Puamctcr was not detected. 
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Concentrations of VOCs in Loess Groundwater 

The following VOCs were detected in loess groundwater: ethylbenzene, m,p-xylenes, 
isopropylbenzene/bromobenzene, n-propylbenzene, tert-butylbenzene, 1,2,4-trimethylbenzene, 

set-butylbenzenel 1,3-dichlorobenzene , n-butylbenzene, and naphthalene. The ethylbenzene 

concentration in the groundwater sample collected from the loess at location 8 (1,150 ppb) 

exceeded the! MCL for drinking water (700 ppb) but not the RBC for tap water (1,300 ppb). 

As previously mentioned, groundwater in the loess is not considered to be drinking water. The 

1,2,4-trimethylbenzene concentration in the loess groundwater sample at location 9 (107 ppb) 

exceeded the tap water RBC (3 ppb). No MCL exists for 1,2,4-trimethylbenzene. 

_-. 

Concentrations of VOCs in Upper F’luvial Deposits Groundwater 

The following VOCs were detected in groundwater samples collected from the upper fluvial 

deposits: m,p-xylenes, 1,2,4-trimethylbenzene, and naphthalene. The 1,2,4-trimethylbenzene 

concentration in the fluvial groundwater sample from location 18 (5 ppb) exceeded the tap water 

R.BC (3 ppbl. 

6.2.2 USGS Observation Well Sample Results 

On May 9, 1995, groundwater samples were collected from the USGS observation wells WL-1L 

(screened in the loess), WL-1F (screened in the fluvial deposits), and WL-1C (screened in the 

Cockfield Formation). The water samples were containerized and immediately transported to 

Hydrologic’s onsite laboratory and analyzed for VOCs by Method 8021. No VOCs were present 

above the practical quantitation limit (PQL) of 5 ppb; however, toluene was identified in the 

groundwater sample from WL-1F at an estimated concentration of 4.6 ppb. To confii the 

presence of toluene in the well, on May 11, 1995, USGS representatives resampled well WL-1F 

after removing approximately 3 well volumes of standing water. The sample was split, with one 

portion submitted to Hydrologic’s onsite laboratory and the other portion to Hydrologic’s 

Frankfort, Kentucky, laboratory. No VOCs were detected by the onsite laboratory at a PQL of 

. 5 ppb; however, toluene was tentatively identified below the PQL at an estimated concentration 
-- of 2.9 ppb. No VOCs were detected by Hydrologic’s Frankfort, Kentucky, laboratory at a 

f_? 
1 ppb PQL. The MCL for toluene in drinking water is 1,000 ppb. 

-~. / 
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7.0 PRELIMINARY RISK EVALUATION 

In accordance with the USEPA Region IV Memorandum Guidance on Preliminary Risk 

Evaluations (PREs) for the Purpose of Reaching a Finding of Suitability to Lease (FOSL) 

(USEPA, November 1994), a PRE was conducted for SWMU 40 using data from five surface 

soil samples collected on September 25, 1995. The samples were collected from the unpaved 

empty lot surrounding and west of the former service station which once occupied the 

north-central portion of the site (refer to Figure 7-l). Based on RFI results and previous 

investigations, these unpaved areas and the former service station area would have received the 

majority of site contaminants. The five samples were analyzed for semivolatile organic 

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

Previously, DPT sample analysis (refer to Section 6) confiied the presence of petroleum 

3 I,‘ constituents (VOCs and SVOCs) in subsurface soil and, to a lesser extent, groundwater near the 

former service station location. Upon reviewing the results, the BCT agreed that the tanks could 

be removed under the UST program and that surface soil samples should be collected to prepare 

a PRE. Analytical results for the five surface soil samples are detailed in the tables within this 

section and in Attachment 2 (Data Validation Report) of this report. 

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. Sample data 

-*. 

collected across the surface soil interval (0 to 1 foot bls) are exclusively used in the calculations. 

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 

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

on a risk threshold of 106 for carcinogens or a hazard quotient threshold of 1.0 for 

e- 3 -;_z; 
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noncarcinogens. Therefore, a risk ratio is calculated for each contaminant by one of the 

following two equations: 

Carcinogenic Risk Ratio: 

Noncarcinogenic Risk Ratio: 

where: 
RR = 
Media Concentration = 
Screening Value = 
lx = 

THQ = 

RR = media concentration x TR 
screening value 

RR = media concentratioq x iWQ 
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 REKs for 
carcinogens ( 1W) 
target hazard quotient used by USEPA to calculate RBCs 
for noncarcinogens (1 .O) 

Tables 7-l and 7-2 summarize PRE results for SWMU 40 for carcinogens and noncarcinogens, 

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

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

cumulative hazard index @II) (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 Excess Lifetime Cancer Risk (ILCR) is greater than 104 (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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l-able 7-2 
Ruidenial and CommerciA Nonwcincgcra 
NSA Memphis RFI 

SWMU 40 PRE 
Reference 

COK~lXIXO” 

Panmrer o”ww 

Maximum 

(mg/lrg) 

Rcskkntirl RBC 
Nomxrcinogen 

OwW 

Huud 

Ratio 

Commercial RBC 
Noncarcinogen 

bwW 

Hazard 

RatlO 

Aldrin 
,kscnk 
Barium 
Bcnzdr)anthraccne 
Bcmda)pyrerc 
BClKo(b)fl~lllhe~ 
BenzoQ,h.i)pcrylene 
Benzc.&)flw-rahenc 
Beryllium 
Bil(Z-Ethylhcxyl)phllate 
Cadmium 

l Chromium 
Chryscm 

* cobalt 
l Copper 

4.4-DDE 
4,4’-DDT 
Dieldrin 
FluonnhcnC 

1ndend1.2.3-cd)pynnc 
Lud 

l Mercury 

Nickel 

Fhsnrmhrenc 

b== 
Selenium 
Tin 

* Vanadium 

13.1 
19.1 

O.% 

ND 
26.4 

15 
23.6 

28.7 
1.1 

ND 

ND 

49.6 

0.0018 
IS 

1M 
0.061 
0.067 

0.07 
0.0% 
0.073 

I.4 
0.41 

9.3 
19.5 

0.097 
8.5 

13.6 
0.021 

0.04 

0.23 
0.38 

0.035 
133 

0.14 
8.2 

0.062 
0.16 
0.23 
13.8 
22.8 

0.038 

5500 

2x0 1.57E-05 61CO3 5.90EM 

39 
390 

4700 
2x0 

3100 o.c#12 82wo 4.63E-M 

23 
I600 
2x0 
23cO 

3% 
47030 

550 

0.047 

0.019 

0.24 

o.co5 I 

2.iQE.M 
6.%EaS 

o.ooM9 
o.ax29 

0.34 

l4CCCO 

ICOO 
low0 

12oooo 
7mKl 

610 
4Icco 

61ooO 
61ooO 
low0 

IMOOM) 
140x 

o.oM3 

O.CW75 

0.0093 

O.CCO2 
1.CQE-M 
2.62E.06 
2.3QE.05 
1.38E.M 

* Zinc 88.3 62.5 23cco 61woO 
ILCR SUM 0.31 SUM 0.016 

NOTES: 

ILCR lncrenwttal excess lifelime cancer risk 

HI Hazardindex 

blank qaccs b&ate nm applicable 

ND Not detected 

- All mncznvatiom we in puu per million (mg!kg). 

_ The mimum fMyentmdon reponcd fu each cattaminn was 

wed LO devtlop the table above. 

- Soil sample data were from the surface (0-I’) insrval only. 

_ Screening values (RBCs) are from the July 10 December 19% 

Risk-Baud Comxnlnrion (RBC) Table (Cctctw 20.1995 USEPA 

Re&?n III RBC mtmo). 

- The maximum kad (pb) concemlion repcad aI SWMU 40 was 

133 q/k;. This is less than the 4M) mJkg rcsidcntial soil 

screening level for tool lead (USEPA OSWER Directive 9355.612). 

- The RBC for pyrene WY used as a swo@e fw phemnlhrcrr and 

benzdg.h.i)puylenc. which do m have RBCs. 

* Compound was cxclwkd from the risk ratio because Ihe maximum 

rcpomd MEentnllon is Ins tban Ihc cvrrespcadin~ reference 

coneenvath. 



Table 7-I 
Residential and Commercial Carcinogens 

NSA Memphis RF1 

SWMU 40 PRE 

Reference 

Concentration 

Parameter OwW 

Maximum 

OWW 

Residential RBC 

Carcinogen 

OWkg) 

Risk 

Ratio 

Commercial RBC 

Carcinogen 

(mgW 

Risk 

Ratio 

Aldrin 0.0018 
Arsenic 13.1 15 
Barium 19.1 105 
Benzo(a)anthraccne 0.061 
Benzo(a)pyrene 0.067 
Bcnzo(b)tluoranthene 0.07 
Benzo(g.h.i)perylene 0.036 
Benzo(k)fluoranthenc 0.073 
Beryllium 0.96 1.4 

Bis(Z-Ethylhcxyl)phthalate 0.41 
Cadmium ND 9.3 

l Chromium 26.4 19.5 
Chrywnc 0.097 

l Cobalt I5 8.5 
* Copper 23.6 13.6 

4,4,-DDE 0.021 
4,4’-DDT 0.04 
Dieldrin 0.23 
FIUOramhenC 0.38 
Indeno(i ,2,3-cd)pyrene 0.035 
Lead 28.1 133 

” Mercury I.1 0.14 
Nickel ND 8.2 
Phenanthrene 0.062 
Pyrene 0.16 
Selenium ND 0.23 
Tin 13.8 

l Vanadium 49.6 22.8 

0.43 3.5E-05 3.8 3.9E.06 

0.88 6.9E-08 

0.088 7.6E-01 

0.88 8.OE-08 

7.8 7.8B09 

0.78 8.68-08 

1.8 9.OE-09 

8.8 8.3E-09 

0. I5 9.3E-06 

46 8.9E-09 

78 9.4E-IO 

1.3 l.lE-06 

410 1 .OE-09 

88 1.1E-09 780 l.ZE-IO 

17 l.ZE-09 

17 2.480 

0.36 6.4B07 

1.9 l.lE-08 

1.9 2.1E08 

0.04 5.8E-06 

0.88 

4co 
4.OE-08 7.8 

loo0 

4SE-09 

’ Zinc 88.3 62.5 

ILCR SUM SE-05 SUM 6E-06 

NOTES: 

ILCR Incremental excess lifetime cancer risk 

HI Hazard index 

blank spaces Indicate not applicable 

ND 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 (O-13 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). 

- 7he maximum lead (w) concentration reported at SWMU 40 was 

133 mg/kg. ‘Ihis is leas than the 400 mglkg residential soil 

screening level for total lead (USEPA OSWER Directive 9X5.4-12) 

- The RBC for pyrene was used as a surrogate for phenanthrene and 

betuo(g.h.i)perylene, which do not have RBCs. 

l Compound was exchtdai from the risk ratio becaua the maximum 

reported concentration is less than the corresponding reference 

concentration. 
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This PRE does not include 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, such as what 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 industrial 

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 Economic Development Plan 

(RKG Associates Inc., 1995), indicates the most likely reuse of the parcel of land containing 

SWMU 40 will be for retail, office, and commercial businesses. Due to the nature of this 

proposed use:, an industrial setting can be assumed to evaluate risk. With respect to the 

industrial scenario, the resulting ILCR and HI were well below the established criteria of 

10-4 and 1, respectively. In addition, the resulting ILCR and HI for the residential scenario were 

below the established 104 ILCR threshold and the HI threshold of 1. 
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Conclusions and Recommendations 

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

recommendations have been reached: 

0 SWMU 40 will likely be developed for retail, office, and commercial business land use. 

l A combination of 29 semivolatile organic compounds, pesticides, and inorganics were 

detected in five soil samples collected from the surface interval. 

l The maximum reported concentrations of arsenic, beryllium, and dieldrin exceeded 

residential soil RBCs, and the concentrations reported for arsenic and beryllium exceeded 

their corresponding industrial soil RBCs. However, the detected concentrations of 

arsenic and beryllium are similar to background (reference) concentrations as shown on 

Tables 7-l and 7-2. NSA Memphis background concentrations are explained in more 

detail in the Technical Memorandum Assemblies A through D Background Reference 

Concentrations (E/A&H, 1996). In addition, dieldrin has been shown to be widespread 

at NSA Memphis due to its application during the 1950s and 1960s to control the spread 

of white-fringed beetles. 

l Based on a PRE performed on data from samples collected from the 0 to l-foot bls 

interval: 

- Carcinogens - Neither the industrial nor residentiat ILCRs exceeded the 104 

threshold, indicating suitability for lease for either industrial or residential land 

use. 
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- Noncarcinogens - Neither the industrial nor residential HI’s exceeded 1, 

indicating suitability for lease for either industrial or residential land use. 

0 Based on data from surface soil samples collected from SWMU 40, the Base Reuse and 

Development Plan, and in accordance with PRE methodology, the property is suitable 

for either the proposed commercial use or residential use. 
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8.0 CONCLUSIONS AND RECOMMENDATIONS 

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

recommendations have been reached. 

-- 

l Elevated concentrations of VOCs, SVOCs, and TPH were detected in subsurface soil 

samples in the north-central portion of the site. The detected contaminants are typical 

constituents of petroleum products, likely released during the operation of a former 

service station which occupied the north-central portion of the SWMU in the 1940s. 

E/A&H performed a geophysical survey at SWMU 40 in 1994. The geophysical survey 

identified significant anomalies in the north-central portion of the SWMU and indicated 

at lea.st one of the USTs associated with the former service station may still be present. 

4‘ ’ . 
2,. The highest concentrations of petroleum constituents were in the 5- to 11-foot interval 

bls in an area less than 50 square feet near the UST area and former pump island. The 

following petroleum-related constituents were present in subsurface soil samples: 

benzene, toluene, ethylbenzene, total xylenes, isopropylbenzene/bromobenzene, 

n-propylbenzene, 1,3,5trimethylbenzene, 1,2,4-trimethylbenzene, styrene , 

tert-butylbenzene, set-butylbenzene/l,3-dichlorobenzene, p-isopropyltoluene, 

n-butylbenzene, naphthalene, 2-methylnaphthalene, fluorene, phenanthrene, and TPH. 

0 The industrial RBCs for VOCs were not exceeded in any soil sample. However, the 

residential RBCs for selected VOCs were exceeded at three of the DPT locations: 

locations 8, 13, and 14 (Figure 6-l). The residential BBC for 1,3,5-trimethylbenzene 

(31,000 ppb) was exceeded at location 8 in the 3- to 5-foot (40,800 ppb) and the 5- to 

7-foolt (94,500 ppb) intervals, with decreasing concentrations observed in deeper sample 

collected from location 8. The residential BBC for 1,2,4-trimethylbenzene (39,000 ppb) 

was exceeded at location 8 in the 3- to 5-foot (186,000 ppb), 5- to 7-foot (316,000 ppb), 

8-1 
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/ 

and 7- to g-foot (95,200 ppb) intervals; and at location 14 in the 5- to 7-foot 

(65,000 ppb) interval. The residential RBC for 1,2,3-trichloropropane (91 ppb) was 

exceeded in the soil sample collected from the 7- to g-foot (650 ppb) interval of 

location 13. 

l The following VOCs were detected in groundwater samples collected from the loess at 

two sampling locations: ethylbenzene, m,p-xylenes, isopropylbenzene/bromobenzene, 

n-propylbenzene, tert-butylbenzene, 1,2,4&rnethylbenzene, set-butylbenzene/ 

1,3-dichlorobenzene, n-butylbenzene and naphthalene. The ethylbenzene concentration 

in the loess groundwater sample at location 8 (1,150 ppb) exceeds the MCL for drinking 

water (700 ppb) but not the RBC for tap water (1,300 ppb). The 1,2,4&rnethylbenzene 

concentration in the loess groundwater sample from location 9 (107 ppb) exceeded the 
=v 

tap water RBC (3 ppb), but no MCL exists for this compound. Groundwater in the loess 

is not used for drinking water. 

l The following VOCs were detected in groundwater samples collected from the fluvial 

deposits at two locations: m,p-xylenes, 1,2,4-trimethylbenzene, and naphthalene. The 

1,2,4-trimethylbenzene concentration in the fluvial deposits groundwater sample from 

location 18 (5 ppb) exceeds the tap water RBC (3 ppb). 

0 No VOCs were detected above a PQL of 5 ppb in the three USGS observation wells just 

north of the north-central boundary of the SWMU. 

l The BCT recommended that the USTs be removed under the Navy’s UST program. The 

USTs and associated lines at SWMU 40 were removed in June 1996. 
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l To determine exposure potential at SWMU 40 and whether additional investigation would 

be required, the BCT recommended the collection and analysis of five surface-soil 

samples at various locations around the SWMU. These samples were collected on 

September 25, 1995, and a PRE was prepared based on the analytical results. With 

respect to the industrial scenario, the resulting ILCR and HI were well below the 

established criteria of 10-4 and 1, respectively. In addition, the resulting ILCR and HI 

for the residential scenario were below the established 104 ILCR threshold and the HI 

threshold of 1. Based on the data from the surface soil samples collected at SWMU 40 

and in accordance with PRE technology, the SWMU 40 property is suitable for either 

the proposed commercial use or for residential use. 
-- 

l Based on the information gathered during this RF1 and the PRE conducted for 

SWMIJ 40, risk to human health and the environment associated should be minimal. As 

presented in the PRE, the carcinogenic ICLR was below lo-4 and the noncarcinogenic HI 

was less than 1. No further action is recommended under the RF1 at SWMU 40. 
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1.0 INTRO ‘XX.3 ON 

I 81ErWirco’rrner~ al and Safety Designs 
a 

(ErrSafe) was contracted by Southerr, bd 

DivisiCO? N ,>cll Facilities Engineering Cornrnarrd ta investigate certain 
uncontroled hazardous waste disposal sites located at Naval Rir 
Stat ion (N9S) Mernph i s. The investigation was designed to identify 
possible contamination at the follctwirtg Navy locations; 

Site-l.,) Sal 1s adjacent to a 60” RCP (4’ sect i ems) st arm sewer f ram - - .. 
its outfall and continuing upstream a distance of 660 linear feet. 
The site received approximately 17,000 gal form/day af cyanide 
electroplating waste daily from the fifties to the seventies. 

Site 2.1 an outside storage yard which stored lead acid batteries ---. 
and gas01 ine, and ; 

Site- 3. 1 Rn area adjacent to an existirlg storm sewer manhole located 
immediately west of 7th fiverjue arjd south Casablanca street, near the 
f Orrner el ectrclpl at i ng shop. The 1 cleat ion of these site is shown on 
Figure 1.” 1 

The investigation was ccmducted in order to deterrnirte the proper 
handling of arty contaminated soils within the limits of the Navy’s 
Mi 1 it ary Construct ion (MILCON) Project No. 263, SHIPPOFIRD RI RCRRFT 
CRflSH CREW LIVE FIRE TRAINING FaCfLITY. The locat ion of this 
facility and the lclcation of the sites investigated are shawn cm 
Figure 1. 

Site5 1, i?, and 3 are solid waste management units (SWMU) that have 
been identified i,‘l the Hazardous Solid Waste Rmendrner&s Permit No. TN 

4 

00Z* dated 15 September 1386. Site 1 caf this report is SWMU site 4 
- N--l21 Flating Shop Ditch. 

si-g .- --.---: 

-Selvage.-Yard No. 1’: 
-$of this report. .i-s SWMU.‘site 40. 

c-.- - Site 3 of this repo%is associated with SWMU 
site 3 - N-121 Plating Shop Dry well. ---d RCXfi- FG5i’l if)?“‘lnvest igat ion 
Work Plan was subinitted to b&h the state of Termessee artd EPR region 
IV in Flpril 1987. We have beer1 wait ing for EPFI s cornrnent s cm the 
work plan since then. In June of 1’388 we could not wait any 1 anger, 
so WP proceeded to investigate the three sites. If we can not award 
the below MILCON project this September 1966, we could lose the 
prc4.j ect . 

2.0 MILCON PROJECT NO. 283 

This project’s primary facility consists of a concrete simulated 
flight deck for aircraft crash and rescue crew firefighting 
training. The primary facility will be underlined with a 40‘mil 
impervious material. Support facilities will include an asphalt 
road which will circle the primary facility. 

, 
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Currently there is not a facility of this type for a Navy aircraft 
.~rash and salvage crew to train under live fire conditions. This 

project was developed from the findings of the ir~vestigatic~r~ into the 
Vproblern5 associated with extinguishing the catastrophic fire onboard 
the USS NIMITZ. Investigators discovered that the current level of 
training for aircraft crash crews was inadequate because no facility 
exist where an aircraft crash crew can receive live fire training. 
This project will enable a team to receive live firefighting training 
with the unique hazards associated with shipboard aircraft 
firef ight ihg. This team training will develop confidence in the 
crew’s ability to extinguish large, complex shipboard aircraft deck 

f i re51 thus potentially saving thousand5 of lives aboard our ships. 
3.0 SFIMF’LING RaTIONFILE 

“The sampling target for site 1 was to 5ample soils surrounding the 
storm sewer at all defective joints: Rn internal inspect ion of the 
sewer was perforrned by Industrial Clean-up Inc. (ICI) and all 
suspect joints were marked and recorded (Table 11. Photographs of 

the joints are located in Bppendin R. Rl 1 joint locat i ens were then 

transposed to the ground surface measured from the outfall. Sampling 
was performed by drilling to depths of 0-l feet, l-3 feet, and 3-5 
feet below the pipe’s invert. Two addit ional borings were taken at 
the entrance and exit of the storm sewer at the same depth interval 
as the defective joints. One final sample was taken from the 
sediment that had collected within the system. Fill of the O-1 fclclt 
samples were analyzed for EP Toxicity Metals (EPR METHOD SW-0461 and 
Total Cyanide. ” 1 

“Site 2, the salvage yard, was visually inspected and monitored using 
a hNu photoionitat ion detector. The visual inspect ion of the 
property indicated widespread discoloration of surface soils on the 
site. Consequently, three cornpos i te sanipl es were co1 1 ect ed f t-orn 
areas that showed staining or discoloration on the surface. Rn 
organic vapor background concentration of 0. 1 pprn was established 
using the hNu and at sampling location SYl there wa5 a slight 
def 1 ect i orI to 0. Spprn. Sample locat ions SY,3 and SY3 were determined 
by staining only. Composite samples were collected at each of these 
locat iorrs from depths of 0-l feet, 1-3 feet, and S-5 feet below the 
surface. Samples collected from the 0-1, and l-3 foot level were 
analyzed for Total Petroleum Hydrocarbons and Total Lead. ” 1 Sample5 
collected from the l-3 foot level were also analyzed for EP Toxicity 
Lead and ETX. 

. 

During the field investigation site 2 was found to be covered with a 
good growth of grass. The grass had to be cut so that the salvage 
yard could be visually inspected. Asphalt was detected at the 
surface of the salvage yard and appeared to be fine millings. The 
boring logs are provided in appendix C. 

“The sampling target for site 3 wa5 the joint nearest the storm sewer 
manhole as shown on the attached location map (Figure 11. R 
composite sarnple was taken from a boring at depths 0-l foot, l-3 
feet, and 3-5 feet below the pipe’s invert. The storm sewer samples 
(from the 0-i feet below the invertl”were also analyzed for EP 
Toxicity Meta~1.s and Total Cyanide.” 1 , --.._ = 
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SUSPECT 

s 
13 
18 
20 
25 
32 
40 
45 
53 
61 
70 
77 
a5 
89 
95 

110 
125 
132 
140 
14s 
148 
158 
164 

TABLIE 1 
SAMPLE DESIGNATION 
MD JOINT IrDCATIONS 

FEET FROX 
OUTFi!&L 

1: - 

.- 

36 
52 

i20 
100 
128 
160 
180 
212 
244 
280 
308 
340 
356 
380 
440 
500 
528 
560 
580 
592 
632 
656 

SAMPLE 
STGNATION 

A 
8 
C 
D 
E 
F 

fi - 
I 
J 
K 
L 
x 
N 
0 

: 
R 

: 

:: 
w 
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*@TWO additional samples were cc~llected for “backgrclund” (EKG and 
SKGD2). The background samples were analyzed for EC’ Toxicity 
Metals, Total Cyanide, Total petroleum Hydrocarbons and Total Lead 
far reference criteria for all samples. The samples collected for 
BKG were analyzed at the 7-8, a-18, and 18-12 foot intervals. BKGD2 
samples were collected at the a-1, l-3, and 3-5 foot intervals; 
however, only the l-3 foot sample was analyzed for the afforernertt ioned 
parameters. ” 1 In additiun to the aforernerrticmed parameters, the 1-3 ,. 
foot sample was analyzed for RTX. I 

3. 1 SFIMPL I ND PROCEDURE 

“The dri 11 ing uperat ions fctir the sampling were ccmducted in an 
orderly and systematic manrler in order to optimize the lclcatior~ of 
each boring. Soil samples were taken through the amulcts of a 
hollow stern auger by driving a twenty-four inch split-spuon sampler. 
Upon withdrawal of the sampler, a composite sample was collected and 
placed in a labeled clne quart wide mouth jar, covered with an 
aluminum foil seal, and rapped,” 1 

“TCI preverrt cross cclntarninat ian the split spoon sampler was 
decontaminated between samples. Decor& am i nat ion f ol 1 owed a three 
step process : 1) wash in a dilute HCL soluticm; 21 rirts.e in clean tap 
water ; arId, 3) rinse in disti 1 led water. Rlso al 1 personnel harrdl ing 
the sampler wore latex surgical gloves which were discarded between 
each sarnpl e. To prevent cross-cant aminat ion, al 1 equi prnent x 

s 
spatulas, sample jars, etc., as we1 1 as work gloves wo’rrt by wcvkers 
were al 50 deccmt aminat ed bet weerr samples. ” 1 

J. e CUSTODY PROCEDURES 

“TO assure the samples were mairrtained in a safe and reliable manner, 
a strict chain of custody procedure was followed. This was 
implemented in the field and carried throughout the analytical . 
prucess. Rll parties handling the samples signed the 
chai rj-of -cust cldy fcovn which beccmes a part of the permanent 
record. ” 1 

4.8 FINRLYTI CFlL PROCEDURES 

“Soi 1 samples were extracted by Method 1318, Extract ion F’rclcedure 
(EP)* Toxicity Method. Samples were then arnalyzed by direct 
aspiration atclrnic absorption techniques, except arsenic and selenium 
which were analyzed by gaseous hydride methods, and mercury which 
was analyzed by cold vapor atclmic absclrpticn ‘I 1 

“Quality control included the analysis of cane duplicate and 
“analytical spikes” at report i ng concent rat i arts. Triplicate spikes 
were performed ta provide quality control data both ora precision and 
accuracy of the analysis. Table 2 summarizes the qua1 ity cc~rltrc~l 
data obtairred. ” 1 

;4 

“Total bead analyses were conducted by EFQ Method 38541, Reid 
Digest ion of Soi Is, arrd therr arrafyred by direct aspirat iorl atomic 
a bsorpt ion. Tutal Cyanide was analyzed by EPQ Method 9818,” 1 PTX 
was analyzed by EPFI Method BQ128. Tatal Petroleum Hydrocarbons was ( 

-wd 

analyzed by Standard Method of Testing Water and Wastewater, 
standard 582-E. 



------------I-----------------------------------------------~---- 

fable 2 
Quality Control Data 

Xetal 

As 
SE 
8A 
CD 

;ii 
AG 
HC 
CN 

Spike Cone. 
(jgg 

1:oo 
0.10 
0.40 
0.10 
1.00 
1.00 
0.20 
0.80 

Recovery 1 
8 

104 
104 

99 
95 
93 

109 
88 
95 
92 

Recoiery 
106 
108 

99 
95 
93 
94 
90 
85 

112 

2 Recovery 3 
4 

101 
94 
98 
90 
94 
94 

lpozo 



. 

U 
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s TABLE 3 
. ANALYTICAL RESULTS OF NAS HEMPHXS 

-1 
6 

STORM DRAIN INVESTIGATION ,k 
> 

EP TOXICITY TOTAL : SAMPLE AS BA CD CR PJ3 HG SE AC CYANIDE 
NUMUER --o--I--~--,-,,----,mg/l ~-----*------~--------------- 

:. El 6-3# 
Fl 6-7' 
Cl 6-7' 

.v Hl 6-7' . . 11 6-7' 
J1 6-7# 
Kl G-7' 
Ll 6-7' 
Ml 6-7' 
Nl 6-7' 
01 7-a. 
PI 7-a' 

_F-- Ql 7-a' 
Rl 7-a' 
si 7-a' 

-4. 
n 7-a' 

. XI ,..: ui 7-a 8 
vi 7-a' 
wi 7-a. 
xi 7-a' 
~1 7-a' 
21 O-l' 
AA O-l' 

s. Sediment 
ssi 7-a* 

i BKG 7-8’ 

: Al 5-6' x1.0 e1.0 co.5 e1.0 g1.0 eo.2 co.5 Cl.0 
Bl 5-6' 4:1.0 e1.0 co.5 e1.0 e1.0 go.2 eo.5 e1.0 
Cl 6-7' 41.0 <l.O eo.5 e1.0 a.0 eo.2 eo.5 cl.0 

<0.5 Cl.0 r Cl 6-7'Dup 4:l.O Cl.0 eo.5 e1.0 <l.O eo.2 
Dl 6-7' c1.0 

41.0 
u1.0 
e1.0 
u1.0 
ac1.0 
c1.0 
u1.0 
c1.0 
ac1.0 
#Cl.0 
x1.0 
qc1.0 
Cl.0 
*Cl.0 
a1.0 
sc1.0 
Cl.0 
cl.0 
Cl.0 
cl.0 
cl.0 
<l.O 
Cl.0 

x1.0 
e1.0 
<l.O 
e1.0 
cl.0 
<l.O 
Cl.0 
<l.O 
<l.O 
Cl.0 
q1.0 
e1.0 
Cl.0 
e1.0 
Cl.0 
cl.0 
e1.0 
Cl.0 
<l.O 
Cl.0 
*1.0 
<l.O 
Cl.0 
Cl.0 

eo.5 
eo.5 
eO.5 
eo.5 
co.5 
eo.5 
co.5 
<0.5 
x0.5 
eo.5 
eo.5 
eo.5 
eo.5 
eo.5 
eo.5 
co.5 
co.5 
<0.5 
eo.5 
eo.5 
eo.5 
<0:5 
eo.5 
co.5 

Cl.0 
e1.0 
a1.0 
*1.0 
Cl.0 
e1.0 
Cl.0 
<l.O 
e1.0 
Cl.0 
<l.O 
e1.0 
*1.0 
*1.0 
e1.0 
G1.0 
e1.0 
x1.0 
e1.0 
<l.O 
e1.0 
e1.0 
<l.O 
x1.0 

q1.0 
e1.0 
<l.O 
Cl.0 
e1.0 
e1.0 
Cl.0 
g1.0 
<l.O 
Cl.0 
e1.0 
<l.O 
Cl.0 
<l.O 
e1.0 
g1.0 
Cl.0 
x1.0 
Gl.0 
e1.0 

,<l.O 
e1.0 
e1.0 
<l.O 

eo.2 
co.2 
<0.2 
eo.2 
eo.2 
co.2 
co.2 
eo.2 
<0.2 
eo.2 
<0.2 
go.2 
*0.2 
so.2 
eo.2 
eo.2 
co.2 
eo.2 
eo.2 
qo.2 
eo.2 
eo.2 
co.2 
co.2 

co.5 
cco.5 
co.5 
co.5 
eo.5 
co.5 
co.5 
co.5 
eo.5 
co.5 
eo.5 
eo.5 
co.5 
eo.5 
eo.5 
eo.5 
co.5 
eo.5 
co.5 
co.5 
*0.5 
co.5 
eo.5 
co.5 

Cl.0 
<l.O 
e1.0 
e1.0 
e1.0 
el.0 
e1.0 
e1.0 
Cl.0 
Cl.0 
Cl.0 
e1.0 
e1.0 
<l.O 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
s1.0 
<l.O 
Cl.0 
e1.0 
Cl.0 

cl.0 
Cl.0 
Cl.0 

e1.0 
Cl.0 
e1.0 

eo.5 
<0.5 
eo.5 

<l.O 
e1.0 
g1.0, 

a.0 
e1.0 
<l.O 

co.2 
co.2 
go.2 

eo.5 
co.5 
co.5 

<l.O 
cl.0 
Cl.0 

I, BKG a-10' e1.0 <l;O co.5 e1.0 <l.O <0.2 eo.5 e1.0 
BKG 100i2' <l.O <I.0 co.5 el.0 el.0 co.2 e0.5 el.0 

i 

<O.l 
x0.1 
co.1 
eo.1 
<O.l 
eo.1 
eo.1 
go.1 
co.1 
x0.1 
co.1 
co.1 
co.1 
co.1 
co.1 
<O.l 
<O.l 
eo.1 
eo.1 
co.1 
co.1 
<O.l 
<O.l 
co.1 
eo.1 
<O.l 
eo.1 
co.1 

<O.l 
<O.l 
<O.l 
<O.l 
x0.1 



5.0 RESULTS 

5.1 Site 1 

Twenty-eight soil samples were cccllrcted from the area corresponding 
with the storm sewer. Twenty-six samples co1 lected along the course 
of the storm pipe are identified with an alphabetical designatic~n 
from FL to Y, me sample at the outfall was designated FL& and one 
composite sediment sample from within the drain pipe itself was 
labeled as “bediment”. (Figure 2 shows each sample locat ion) One 
additional sample was collected from the approximate entrance area 
to the storm sewer location and was designated a5 sample “2” (Figure 
1). F)s merrt i caned in sect i an 2.0, each composite sample from 0-1 
fuclt depth below the pipe’s invert was analyzed for EP Toxicity 
Metals and Cyanide and results are found in Table 3. Fill the Site 1 
samples showed rlca detectable levels of contamination above normal 
backgrcrund for metals and/or cyanide. The complete laboratory results 
are incl uded in Append i x E. ” 1 

5.2 Site 2 

*‘Three sample5 were. collected from the salvage yard and were 
designated SY1, SY2, and SY3. Each composite sample at the 0-l faot 
interval was analyzed for Total Petroleum Hydrocarbons and Total 
Lead. Laboratory results (Table 4) indicate the presence of high 
1 eve1 s of hydrcacarbons when referenced t a the background sample. 
Labaratory results for composite samples collected at the 1-3 foot 
interval were below detectable limits. Cclmplete laboratory results 
are included in appendi n E. Sample location5 are 5hctwn in Figure 
3.” 1 

Flddit icanal ly, each composite sample at the l-3 foot interval wa5 
analyzed for Total Petroleum Hydrccarbcms, Total Lead, EP Toxicity 
Lead and .ETX. 

5.3 Site 3 

“The final sample collected was adjacent to the stcwrn sewer manhole 
located west of 7th avenue and south of Casablanca. The sample, 
SSl, was co1 lected by drilling to a depth of 0-i feet, l-3 feet, and 
3-5 feet below the pipe’s invert. Flnalytical results of the 
uppermost sample show ncc signif icant levels of contamination. Data 
for this sample is shown in Table 3 and complete laboratctry results 
are indicated in FIppendix E. Sample location is shown in Figure 
1.” 1 

6.0 PHYSICFIL FEFITURES 

6. 1 Genera 1 Eccll ogy 

The adjacent vegetation of the salvage yard is compclsed of 
hardwood/pine forest. The salvage yard grclund is covered with 
grasses in the imprclved and semi-improved areas, and ccrvered 
with native grasses and wild flowers in the undisturbed areas. 

9 



------~----I--~-----~------~-----------------------~------------- 

Table 4 
Data Summary for Salvage Yard 
And Related Background Tests 

Sample Total Petroleum Total had 
Hurnber Hydrocarbons (ppm) 
------~--------------------------~--------- 
SYl O-l' 1100 70.3 
SY2 O-l' 1850 15.7 
SY3 O-l' 839 17.9 
SYl l-3' <l 7.49 
SY2 l-3t <l 6.79 
SY3 l-3# <l 10.0 
BKG2 l-3' 389 12.3 
BKG 7-8' Cl 4.65 
BKG 8-10' 9 5.20 
BKG 10-12 <l 4.80 - 



SYP O- 
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t 
FIGURE 3 

L 
SALVAOE YARD SAMPLE LOCATIONS 



g-= 
6.2 .Cl fr~atalogy I-‘.* . 

‘L’R : 
“The climate of NW Memphis is characterized by relative mild 
winters, with SYICIW and’ ice occurring an average of ten times per 
year, and hot summers with temperatures above 90 degrees F. The 
average dates uf the last freezing temperature, iri spring and the 
first f,aeemirrg temperature, in the fall, are 20 March and 10 
November, respectively. The average annual p?Y?CiPitatiCo? is 
approximately 49 inches. ” 2 

6. 3 Tcq~ography 

The salvage yard is relatively flat with it’s elevation being 
approx 1 mat el y 273 feet above mean sea 1 evel. The salvage yard 
slopes ,from east to west at approximately 8.6 percent grade. 

6.4 Oeology 

The geology of the site cco?5ists of fill materials at the surface of 
Pleisto’cene and Holocene alluvium and terrace deposits underlain by 
Eocene cl a5t ic sed i rnerrt 5. Pleistocene deposits ccmsist of alluvial 
sands and gravels while Hc~locerre alluvium are composed of wind-blown 
silts of low permeability. The upper most units of Eocene clast ic 
sed i merct 5, the Jackscan format ion, in the area of NRS consist uf 
approximately 190 feet of gray, bluish-gray, groeni sh-gray, and tan 
clays. This is evident by the boring logs (see Clpperrdin C) of the 
samples taken within the salvage yard. 

6 .s Soi 1s 
_ ..s. 

The soils underneath the gravel and rock fragments are typical of 
Falaya 5ai 1s. They are medium textured and appear to have 
locally-low infiltration rate5. 

6. 6 Hydrcllogy 

The surface water flows slowly towards existing drainages alclng the 
north-west side of the site which drain into the tributary system of 
North Fork Creek. The salvage yard is lclcated above the 100 year 
flood plain which is at elevatic~rl 257.8 feet mean sea level (MSL) . 
The site is also above the standard project flocld elevation of 260.6 
feet, MSL. 2 

“The Mcmphi s metropol it an area potable water sources are most 1 y 
clbt airnrd from the Memphis Sand (“500-foot sand”) and the Fort Pi 110~ 
sand ( ” 1, 400-foot sand”) . There are small-capacity domestic wells in 
the Memphis area but are seldom considered due to hardness, high 
i ran, and total dissolved 501 id5 conterrt5. ” 2 

6.7 Migration Potential 

Surface water runoff has the most potential for migration since the 
site is underlain with clays which have been tested and fclund to 
cclnt ai YI no lheasurable Total Petroleum Hydrocarbons, BTX and EP 
Toxicity Lead and the hNu meter field results indicate that there is 



ymt a 5igriif- ::: air migration pc&eritial. However, ruriof f potent i al 
i 5 lessened c Co the climate and topography. 

The salvage ),..*r-d is secured with a fence which is secured by the 
stat ions security fence. Recess to the site i5 restricted to only 
base persorme 1. 

#ddi t icmal informat ior1 abcaut NM’s physical features may be obtained 
for the Iriit ial Rssessrnent Study of Naval Rir Station Memphis 
Mi 1 1 i ngt cm, Tennessee, NEESR 13-038 dated November 1963. 

7.0 CONCLUSION 

“The investigation at the three sites at NFIS Memphis indicates that 
only the former salvage yard (site 2) shows positive cmtafniYidY& 
levels in the superficial samples. Laboratory results substantiate 
the presence of hydrocarbons in only the 8-l foot sampling 
i rit erva 1. Visual inspection of the property indicates the 
ccmtamirlat icm to be ccmtinuctus throughout the area. ” 1 Fllthsuqh 
stains were found cm the existing gravel, rock f ragrnent 5 and aspha 1 t 
covered yard, the site is supporting a healthy growth of grass. 

“The positive values obtained fur Total F~etroleurn Hydrocarbons and 
Total Lead are probably indicative of oil and/or gascll in8 
ccmt arni rtat i cm. . . . Based cm the level5 of cant aroinatiort encountered 
at the salvage yard and in accordance with the guidelines set forth 
by the Tennessee Department of Health and Environment Pal icy cm 
Cleanup Level5 for Gasol ine arid Other Petroleum Hydrocarbons, 
EnSafe reccmrnends that all excavated sclils from the 0-1 fcmt level 
within the salvage yard be handled in accordance with Tennessee 
Pc11 icy. ” 1 

“The site location map (Figure 1) shows the aircraft training 
facility superimposed cm the area of the stcmfl sewer and the SdlVage 

yard. Excavat ian of soil ( maximum depth of 1 foot) fr+m the 
project area would necessitate the removal of approximately 2@88 
cubic yards of soil. ” 1 

‘I Due to the exorbitant cost of removal of the soils as hazardous 
waste, EnSafe reccmrnends wclrking with the Tennessee Department of 
Health and Envircmrnent for onsite rernediatiori.“l 

13 



Baser! nrr the visual inspection of the salvage yard which fourrd 
the pr”e!sence of asphalt mixed in with thr gravel covering and the 
1 eve 1 s of hydrocarbuno errcount ered, the presence of vegetation, the 
clir~ato.logy, topography, geology, 5c1ils, hydrology, migration 
pot erit i a 1, the lack of ETX constituents and EP Tax. Metals and the 
policy of Tennessee Departmerit of Health and Envirunrnent orl the clean 
up of other petroleum hydrocarbons, the Navy recommends no act ion for 
all soils 8-l foot deep located within the salvage yard which are not 
to be disturbed by the MILCON project. This will allow the 
hydrocarbons to cclnt inue to ..decompose rcatural ly. The Navy does 

propose to handle all excavated roils from the 8-l foot interval of 
the sal,vage yard as either base or sub-base material for the MILCON 
project . By handling the soil in this maro’ler, the material would be 
covered with an impervious cap and would becorne part of the asphalt 
road way. This will greatly lessen the potential for the hydrocarborf 
to migrate. We believe this is a viable alternative because the 
contaminant is similar to oils found in asphalt. One last note, the 
salvage yard has been a parking lot for the storage uf ccrap pieces 
of airplanes, arrchor chains and cars. 

To do arry c&her remedial action, such as remove the 5oi18 as 
hazardous waste would only spread the Navy's liabi 1 ity and riot 
rerned i at 8 the Tot al Pet rul eurn Hydrocarbon. Due to the knowro soi 1 
cclndit iclns and the preserrce of asphalt we ask the state of Terrnessee 
to consider i rl our f avcgr the Navy’ 5 proposed reccmrnendat iun5. 
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Cl irnt : EMJIR~ENIAL c SAFETY OES~Q~S, INC 
P.O. BOX WI315 Dattr 06/17/88 
HEtiPHlS ( M 38184 

Contact: HR, J, SPEhk?+$N, PhD, PE * ’ Rtltastd brr / 

cc/fc: ENwENSA3 Pagt No. I 1 
---I--------------------------------------------.-~---.----------.--~----------- 

Smplt ID I SYl O-l’ SY2 O-I’ SY3 O-l.’ 
06/07/68 0#07/,/88 04/07/88 

Lab 10 I 88060470 88060471 80060472 
Smplt trpt I 1s 15 15 
Dbtt Rtctlutd: 01/09/89 06/09/80 04/09/80 

Pwunrttr Colltcttd by I ENS4 ENSA ENS4 
-------------------------------------------------------------------------------- 

TOTAL HYDROCARBWS 1100 ppm 1850 ppn 939 ppn -4 
LEA0 70.3 ppn 
AC10 DlGESllQJ 

15.7 ppn 17.9 ppn 
YES YES YES 

. . 



Cl lent: EWlROfWENT~L & MFETY DESIONL, INC 
P.O. BOX 391313 
t!E?lPHI S ) M 2rnlO4 

Contrctt ?lR. 4. SPEM@WI, PhD, PE Relerwd byi 

cc/ 4c 1 ENWENSAJ 3- 

Ag940;~; 

. 
c9g9 NO. I 1 

--------------------------~------------------*---------------------------------- 

Sample 10 8 SYl 1-3’ IY2 1-3’ - 113 i-3’ 
e 

LrD 10 1 1lNno*;; 
: - - . - . 

bE0706?i 0607OC79 
Sample typo 8 13 13 .:3 
Date Receivrdr 07/tO/OO 07/~W98 07/I Wb8 

Pwmre t9r Co1I.ct.d by I ENU ENSA ENSA 
-.--)-------------*-------*---------------------------------.--*-------------*-. 

TOTAL. HYDROCARBONS 
LEWD 
ACSD DlOESflOI 
LEA0 
EP TRX EXTRACTIOl-SOL10 
MN2 WE 
ETHYLBENZENE 
TDLUENE 
XYLENE 
ARRCLOR JD1& 
AnOtiLOR 1221 
AROCLOR 1232 
AROtLOk I242 
AROCLDR 1248 
AROCLOR 1254 
ARDCLGR J 260 
AROCLOR 1262 
SAMPLE PREP - f’tl’t 

41 ?Pm l 41 Pm 
1.4) ppn 6.70 pplll 

YES YES . 
<I .OD ppm t1.00 ppm 
YE8 YES 
(3 PPb (5 ppb. 
(10 ppb (10 .ppb 
410 ppb (10 ppt 
410 ppb (LO ppb 
41 PPn 41 PPnr 
41 PPm (1 Ppn 
41 PPn (1 PPb 
41 PPm 41 Ppn 
(1 PP1 (1 ?pA 
<1 ppm. 41 Ppn 
(1 Ppn (1 opri 
<! Pm 41 eon 
YES YES 

(1 PPn 
10.0 ppm 
YES 
(1 .OD ppn 
YEl 
(3 wb 
<ID ppb 
<lo ypb 
410 peb 
4) PPb 
(1 pem 
(1 .ppth 
(1 PPn 
Cl ppnl 
41 PPm 
‘(1 ppn 
<I eon 
YES 

. 
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Clierltr EWIROIIlEl(TAL 6 SAFETY DESlCacS, 1riC 
P.0. BOY 341315 Da tt: 0?/29/88 
tiEtiP~ IS , 7r4 38184 

Contrctt HR. J. SPEAKWIN, PhD, PE Rtltrrtd brr .&flb&~/ 
ALLAI&. CWrE 

cc/f c : EMWENSAJ Page No. : 1 

Lab 10 
Sample Type t I5 : 1 . 

* _’ . . 

Datt Rtceiuedr 07122188 iii hII _-.. SW.-- 

Pwam, tcr Collected by I ENSA L . . . -----------------------------o--------------------.-------~-.------------------- 
TOTAL HYDROCARBONS 389 m 
LEAD 12 .3 ppfc 
ACJD DlGEStl@d YES 
LEAD 0.00 ppm 
EP TOX EXTRACT I ON-SOL1 D YES 
BENZEtdE (5 ppb 
ETtiYLBENZE?dE (LO ppb 
TOLUEM (10 9pb 
XYLENE (10 ppb 
AROCLDR 1016 (1 PPfi 
AROCLOR 1221 (1 PPm 
AROCLDR 1232 (1 PPm 
AROCLOR 1242 (1 ‘ppm 
ARDCLOR 124b (1 PPh 
AROCLOR 1254 (1 YPra 
ARKLOR 1260 (1 PPm 
AROCLOR 1262 (1 9Pn 
SAMPLE PREP - PM’S YES 



Appendix B 

Geophysical Survey Maps 



Conductivit) 
!mS/m) 



IN-PHASE, SWMU 40 6 
NSA Memphis 

b / 



Appendix C 

DPT Piezocone and Hydrocone Plots 



2.00 
3.00 
4.00 
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12.00 
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19.00 
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27.00 
28.00 
29.00 
30.00 
31.00 
32.00 
33.00 
34.00 
35.00 
36.00 
38.00 
39.00 
40.00 
41.00 
42.00 
43.00 

0.51 46.01 
-0.07 22.65 
0.03 5.83 

-0.04 9.32 
-0.03 20.18 
-0.04 22.89 
-0.02 19.37 
-0.03 19.34 
-0.01 13.21 
0.00 14.36 
0.00 11.91 
0.10 18.85 
0.16 31.75 
0.19 28.83 
0.20 13.10 
0.25 19.13 
0.28 13.03 
0.27 17.34 
0.32 17.09 
0.33 20.39 
0.32 20.97 
0.33 18.58 
0.30 21.86 
0.23 33.02 
0.28 18.62 
0.23 20.09 
0.21 8.13 
0.25 44.37 
0.29 28.79 
0.37 31.42 
0.39 26.85 
0.38 19.74 
0.40 14.29 
0.40 45.92 
0.11 207.08 

-0.39 244.65 
44.00 -0.17 219.90 

0.62 1.34 Silty to Clayey F.S. 15 0.05 >45 
0.24 1.04 Clayey Fine Sand 9 0.10 --- 
0.10 1.74 Silty Clay 4 0.14 --- 
0.12 1.25 Sandy Clay 5 0.19 --- 
0.32 1.60 Clayey Fine Sand 8 0.23 --- 
0.60 2.60 Sandy Clay 11 0.28 --- 
0.45 2.34 Sandy Clay 10 0.32 --- 
0.29 1.50 Clayey Fine Sand 8 0.37 --- 
0.47 3.57 Silty Clay 9 0.42 --- 
0.23 1.58 Clayey Fine Sand 6 0.46 --- 
0.28 2.37 Sandy Clay 6 0.51 --- 
0.30 1.60 Clayey Fine Sand 8 0.69 --- 
0.33 1.05 Silty to Clayey P.S. 11 0.82 35 
0.33 1.14 Silty to Clayey P.S. 10 0.85 34 
0.31 2.35 Sandy Clay 7 0.88 --- 
0.38 1.97 Clayey Fine Sand 8 0.91 --- 
0.21 1.63 Sandy Clay 7 0.94 --- 
0.46 2.64 Sandy Clay 9 0.97 --- 
0.36 2.12 Sandy Clay 9 0.99 --- 
0.26 1.26 Clayey Fine Sand 8 1.02 --- 
0.40 1.93 Clayey Fine Sand 8 1.05 --- 
0.31 1.67 Clayey Fine Sand 7 1.09 --- 
0.71 3.26 Sandy Clay 11 1.11 --- 
0.66 2.01 Clayey Fine Sand 13 1.14 --- 
0.27 1.47 Clayey Fine Sand 7 1.17 --- 
0.21 1.03 Clayey Fine Sand 8 1.20 --- 
0.26 3.14 Silty Clay 5 1.23 --- 
0.11 0.24 Silty Fine Sand 11 1.26 34 
0.51 1.77 Clayey Fine Sand 12 1.29 --- 
0.84 2.68 Clayey Fine Sand 13 1.32 --- 
0.46 1.70 Clayey Fine Sand 11 1.39 --- 
0.39 1.97 Clayey Fine Sand 8 1.42 --- 
0.22 1.51 Clayey Fine Sand 6 1.45 --- 
0.46 1.01 Silty to Clayey F.S. 15 1.48 34 
2.76 1.33 Silty Fine Sand 52 1.51 42 
2.34 0.96 Fine Sand 49 1.54 43 
2.04 0.93 Fine Sand 44 1.58 42 
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--- 
m-B 
--- 
--- 
s-m 
v-w 
--- 
m-m 
s-w 
w-s 
w-w 

37 
34 

B-B 
v-m 
m-w 
w-s 
-es 
w-s 
--- 
B-B 
w-w 
S-B 
--- 
s-w 
m-m 

40 

39 
82 
86 
83 

101 
301 
76 

122 
266 
302 
254 
253 
171 
185 
152 
242 
70 
63 

163 
243 
161 
218 
215 
258 
265 
233 
277 
425 
233 
252 
92 
98 

367 
401 
340 
244 
171 
101 
456 
538 
484 

--- e-B 

1.5 5.8 
0.4 3.5 
0.6 4.8 
1.3 3.7 
1.5 2.3 
1.3 2.6 
1.3 4.0 
0.9 1.7 
0.9 3.8 
0.8 2.5 
1.2 3.8 
--- m-w 
--- --- 

0.8 2.6 
1.2 3.0 
0.8 3.7 
1.1 2.3 
1.1 2.8 
1.3 4.8 
1.3 3.1 
1.2 3.6 
1.4 1.8 
2.1 3.0 
1.2 4.1 
1.3 5.8 
0.5 1.9 
m-s --- 

1.8 3.4 
2.0 2.2 
1.7 3.5 
1.2 3.0 
0.9 4.0 
m-s -m- 
s-w 
m-w 
-mm 

m-w 
--- 

--- 1319 

276 
45 
41 
47 
40 
46 
97 
97 
66 
72 
60 
94 

191 
173 
66 
96 
65 
87 
85 
41 
42 
93 
44 
66 
93 
40 
41 

266 
58 
63 
54 
99 
71 

276 
1242 
1468 

s-s 

>lO 
>lO 
>lO 
>lO 
>lO 
>lO 
>lO 
>lO 
>lO 

w-s 

3 
7 
3 
5 
4 
6 
6 
4 
6 

>lO 
4 
4 
1 

--- 

9 

6 
3 
2 

w-s 
m-v 
--- 
-mm 



45.00 -0.06 57.47 0.55 0.96 Silty Fine Sand 14 1.61 35 44 126 m-s --- 345 --- 
46.00 -0.41 185.97 0.80 0.43 Fine Sand 37 1.64 41 78 409 --- --- 1116 s-w 
47.00 -0.40 386.03 1.57 0.41 Celaented Sand to HardPan 64 1.68 45 98 849 --- --- 2316 --- 

PP - Pore Pressure (Kg/cu2) N - Eguivalent SFT Blow Count (bpf) USS - Undrained Sheer Strength 
PT - Point Bearing (Kg/c82) VES - Vertical Effective Stress (Kg/ca2) SW - Sensitivity 
SL - Sleeve Friction (Kg/cm2) PA - Friction Angle @egress) al - Constrained Wodulus 
FR - Friction Ratio (%) RD - Relative Density (t or - 5%) OCR - Estirated Over consolidation Ratio 
GWD - Ground Water Depth Yn - Youngs Hodulus 

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 Carpanella, September, 1989. 
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2.00 0.11 
3.00 -0.09 
4.00 -0.06 
5.00 -0.04 
6.00 -0.03 
7.00 -0.02 
8.00 -0.04 
9.00 -0.05 

10.00 -0.05 
11.00 -0.03 
12.00 -0.03 
13.00 -0.02 
15.00 -0.01 
17.00 -0.04 
18.00 -0.02 
19.00 0.22 

= -wo =f 0.20 
,.oo 0.24 

“.oO 0.28 5 . t 
: 2.00 0.29 

24.00 0.29 
25.00 0.29 
28.00 0.22 
30.00 0.35 
31.00 0.21 
32.00 -0.18 
33.00 0.15 
34.00 0.08 
35.00 0.26 
37.00 0.28 
38.00 0.29 
39.00 -0.41 
40.00 -0.32 
41.00 -0.55 
42.00 -0.50 

31.33 0.34 1.08 Silty to Clayey P.S. 10 0.05 >45 77 69 
38.85 0.17 0.43 Silty to Clayey P.S. 13 0.10 >45 73 85 
7.69 0.14 1.79 Sandy Clay 4 0.14 --- s-s 101 
6.81 0.07 0.97 Sensitive Fine Grain 3 0.18 --- --- 133 

10.84 0.09 0.82 Clayey Fine Sand 4 0.22 --- --- 142 
16.87 0.18 1.06 Clayey Fine Sand 7 0.27 --- s-s 221 
20.72 0.43 2.08 Clayey Fine Sand 8 0.32 --- --- 272 
16.74 0.53 3.16 Sandy Clay 8 0.37 --- --- 218 
12.26 0.48 3.90 Clay 12 0.41 --- s-w 158 
5.04 0.37 7.33 Clay 5 0.44 --- --- 61 

20.19 0.30 1.49 Clayey Fine Sand 8 0.49 -- --- 263 
14.24 0.42 2.98 Sandy Clay 7 0.54 --- --- 183 
17.64 0.28 1.57 Clayey Fine Sand 7 0.63 --- --- 227 
30.13 0.38 1.26 Silty to Clayey F.S. 10 0.73 35 37 66 
29.85 0.41 1.39 Clayey Fine Sand 12 0.78 --- s-s 388 
2.57 0.27 10.51 Organic Material 3 0.80 --- --- --- 

17.90 0.36 2.04 Clayey Fine Sand 7 0.83 --- --- 228 
12.65 0.23 1.80 Sandy Clay 6 0.86 --- w-s 157 
8.56 0.13 1.57 Sandy Clay 4 0.88 --- w-w 102 

12.73 0.12 0.92 Clayey Fine Sand 5 0.91 --- --- 158 
19.02 0.28 1.45 Clayey Fine Sand 8 0.94 --- w-s 241 
24.91 0.42 1.69 Clayey Fine Sand 10 0.98 --- s-s 319 
29.11 0.41 1.41 Clayey Fine Sand 12 1.07 --- --a 374 
28.72 0.27 0.93 Silty to Clayey P.S. 10 1.13 32 30 63 
36.34 0.49 1.34 Silty to Clayey P.S. 12 1.16 34 36 80 
76.84 2.05 2.67 Clayey Fine Sand 31 1.19 --- s-s 1009 
16.45 0.87 5.30 Clay 16 1.22 --- --- 203 
42.37 0.36 0.85 Silty to Clayey F.S. 14 1.25 34 39 93 
33.23 0.50 1.50 Clayey Fine Sand 13 1.28 --- --- 426 
23.89 0.59 2.48 Sandy Clay 12 1.34 --- --- 301 
28.92 0.67 2.32 Clayey Fine Sand 12 1.37 --- --- 367 

126.76 0.44 0.34 Fine Sand 25 1.40 40 69 279 
93.30 0.85 0.91 Silty Fine Sand 23 1.43 38 60 205 

430.06 2.01 0.47 Cemented Sand to HardPan 72 1.47 >45 1OOt 946 
573.95 3.68 0.64 Cemented Sand to HardPan 96 1.50 >45 1OOt 1263 

PP - Pore Pressure (Kg/m2) 
PT - Point Bearing (Kg/cm2) 
SL - Sleeve Friction (Kg/cn2) 
FR - Friction Ratio (%) 
GWD - Ground Water Depth 

N - Equivalent SPT Blow Count (bpf) 

--- 

0.5 
0.7 
0.7 
1.1 
1.4 
1.1 
0.8 
0.3 
1.3 
0.9 
1.1 
w-s 

1.9 
--- 

1.1 
0.8 
0.5 
0.8 
1.2 
1.6 
1.9 
-em 
--- 

5.0 
1.0 
--- 

2.1 
1.5 
1.8 
--- 
--- 
s-w 
-me 

USS - Undrained Sheer Strength 

s-m 

--- 

3.3 
6.2 
7.3 
5.7 
2.9 
1.9 
1.5 
0.8 
4.0 
2.0 
3.8 
--- 

4.3 
m-m 

2.9 
3.3 
3.8 
6.5 
4.1 
3.5 
4.3 
s-s 
v-w 

2.2 
1.1 
s-s 

4.0 
2.4 
2.6 
w-s 
s-w 
--- 
m-s 

188 
233 
38 
48 
54 
84 
41 
84 
61 
35 
40 
71 
88 

181 
60 

--- 

90 
63 
43 
64 
95 
50 
58 

172 
218 
154 
82 

254 
66 
48 
58 

761 
560 

2580 
3444 

VES - Vertical Effective Stress (Kg/cr2) SEW - Sensitivity 
FA - Friction Angle @egress) al - Constrained Hodulus 
RD - Relative Density (t or - 5%) CCR - E&hated Over Consolidation Ratio 
Yn - Youngs lbdu.hs 

t 
above data was computed utilizing SST’s in-bouse correlations and guidelines publisbed in Suidelines for Use and 

-,.jcerpretation of the Electronic Cone Penetration Test I, Robertson and Carpanella, September, 1989. 

s-w 

--- 

>lO 
>lO 
>lO 
>lO 
>lO 
>lO 
>lO 

2 
>lO 

s-s 

>lO 
--- 

8 
3 
2 
3 
6 

w-s 
v-s 

>lO 
3 

s-s 

5 
8 

s-w 
w-s 
--- 
--- 
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2.00 -0.29 50.30 0.40 0.80 Silty to Clayey F.S. 
3.00 0.21 12.59 0.17 1.38 Clayey Fine Sand 
4.00 0.16 19.55 0.14 0.70 Clayey Fine Sand 
5.00 0.13 24.80 0.45 1.83 Clayey Fine Sand 
6.00 0.09 23.01 0.26 1.11 Clayey Fine Sand 
7.00 -0.00 18.44 0.08 0.42 Silty to Clayey P.S. 
8.00 -0.13 21.75 0.12 0.55 Silty to Clayey P.S. 
9.00 -0.13 21.68 0.08 0.35 Silty to Clayey P.S. 

10.00 -0.13 15.26 0.41 2.66 Sandy Clay 
11.00 -0.07 11.61 0.42 3.60 Silty Clay 
13.00 -0.00 9.63 0.23 2.35 Sandy Clay 
14.00 -0.03 21.74 0.34 1.57 Clayey Fine Sand 
15.00 -0.02 24.59 0.32 1.30 Clayey Fine Sand 
16.00 -0.03 31.98 0.58 1.82 Clayey Fine Sand 
17.00 0.04 22.80 0.44 1.95 Clayey Fine Sand 

= 18.00 0.09 15.01 0.31 2.06 Sandy Clay 
.oo 0.11 27.38 0.59 2.17 Clayey Fine Sand 

LO.00 0.17 20.60 0.44 2.12 Clayey Fine Sand 
I ,?3,00 0.19 10.72 0.13 1.21 
i. 

Sandy Clay 
.oo 0.16 23.17 0.27 1.15 Clayey Fine Sand 

25.00 0.15 27.53 0.65 2.36 Clayey Fine Sand 
27.00 0.12 22.49 0.28 1.25 Clayey Fine Sand 
28.00 -0.02 35.22 0.33 0.94 Silty to Clayey F.S. 
29.00 0.21 21.70 0.27 1.23 Clayey Fine Sand 
30.00 -0.02 36.13 0.07 0.18 Silty Fine Sand 
31.00 -0.46 176.45 1.17 0.66 Fine Sand 
32.00 0.14 71.78 2.92 4.07 Sandy Clay 
33.00 0.15 30.07 0.91 3.03 Sandy Clay 
35.00 0.23 18.67 0.30 1.59 Clayey Fine Sand 
36.00 0.14 23.15 0.21 0.90 Silty to Clayey F.S. 
37.00 0.20 25.24 0.20 0.79 Silty to Clayey F.S. 
38.00 0.21 13.98 0.36 2.61 Sandy Clay 
39.00 0.22 8.14 0.26 3.14 Silty Clay 
40.00 0.21 11.40 0.22 1.93 Sandy Clay 
41.00 0.15 21.67 0.21 0.96 Clayey Fine Sand 
42.00 0.15 18.13 0.14 0.77 Clayey Fine Sand 
43.00 -0.02 38.03 0.28 0.73 Silty to Clayey F.S. 
44.00 0.26 11.88 0.90 7.59 Clay 

17 0.05 >45 
5 0.10 --- 
8 0.15 --- 

10 0.20 --- 
9 0.24 --- 
6 0.29 38 
7 0,34 38 
7 0.39 37 
8 0.43 --- 
8 0.48 --- 
5 0.57 --- 
9 0.62 --- 

10 0.67 --- 
13 0.72 --- 
9 0.77 --- 
8 0.81 --- 

11 0.84 --- 
8 0.87 --- 
5 0.93 --- 
9 0.96 --- 

11 1.02 --- 
9 1.08 --- 

12 1.11 34 
9 1.14 --- 
9 1.17 34 

35 1.20 42 
36 1.23 --- 
15 1.26 --- 
7 1.32 --- 
8 1.35 <30 
8 1.38 30 
7 1.40 --- 
5 1.43 --- 
6 1.46 --- 
9 1.49 --- 
7 1.52 --- 

13 1.55 32 
12 1.58 --- 

91 
--- 
--- 

36 
39 
37 

--- 
w-s 
--- 
--- 
--- 
w-w 
--- 
--- 
--- 
--- 
--- 
--- 
s-s 
--- 

36 
w-w 

36 
81 

--- 
--- 
--- 

21 
23 

--- 
-mm 
--- 
--- 
w-w 

33 
--- 

111 
167 
259 
328 
304 
41 
48 
48 

198 
148 
121 
282 
319 
417 
294 
189 
354 
263 
131 
296 
354 
285 
77 

274 
79 

388 
941 
384 
231 
51 
56 

168 
90 

133 
269 
221 
84 

137 

--- --- 

0.8 4.4 
1.3 8.6 
1.6 3.3 
1.5 5.4 
--- --- 
--- --- 
w-w s-s 

1.0 2.3 
0.7 1.7 
0.6 2.6 
1.4 3.8 
1.6 4.6 
2.1 3.3 
1.5 3.1 
0.9 2.9 
1.8 2.8 
1.3 2.8 
0.7 5.0 
1.5 5.2 
1.8 2.5 
1.4 4.8 
--- --- 

1.4 4.9 
--- --- 
--- w-s 

4.7 1.5 
1.9 2.0 
1.2 3.8 
--- --- 
--- --- 

0.8 2.3 
0.4 1.9 
0.7 3.1 
1.3 6.2 
1.1 7.8 
--- w-w 

0.7 0.8 

302 
63 
98 
50 
46 

111 
131 
130 
76 
58 
48 
43 
49 
64 
46 
75 
55 
41 
54 
46 
55 
45 

211 
43 

217 
1059 
144 
60 
93 

139 
151 
70 
41 
57 
43 
91 

228 
59 

? c !’ 3 ‘? r? 



PIEZOCONE SOUNDING LOG Page: 2 

45.00 0.22 20.35 0.34 1.66 Clayey Fine Sand 8 1.61 w-w -mm 250 1.2 3.6 41 3 
46.00 0.23 29.23 0.24 0.81 Silty to Clayey P.S. 10 1.64 <30 25 64 --- --- 175 --- 
47.00 0.30 12.40 0.16 1.31 Clayey Fine Sand 5 1.67 --- -mm 143 0.7 4.6 62 1 
48.00 0.26 17.48 0.19 1.10 Clayey Fine Sand 7 1.70 --- --- 210 1.1 5.4 87 2 
49.00 0.36 14.71 0.15 1.00 Clayey Fine Sand 6 1.73 --- --- 173 0.9 6.0 74 1 

PP - Pore Pressure (Kg/ca2) 
PT - Point Bearing (Kg/cn2) 
SL - Sleeve Friction (Kg/cn2) 
FR - Friction Ratio (2) 
GWD - Ground Water Depth 

- Equivalent SPT Blow Count (bpf) 
!ES - Vertical Effective Stress (Kg/c&l) 
FA - Friction Angle @egress) 
RD - Relative Density (t or - 5%) 
YH - Youngs Hodulus 

USS - Undrained Sheer Strength 
SEW - Sensitivity 
CW - Constrained Hodulus 
OCR - Estimated Over Consolidation Ratio 

The above data was conputed utilizing SST’s in-house correlations and guidelines published in ‘Guidelines for Use and 
Interpretation of the Electronic Cone Penetration Test I, Robertson and Carpanella, Septewber, 1989. 
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PIEZOCONE SOUNDING LOG Page: 1 

**t*****tt*******tt**********~*************************************~*******~*****~***********~****~***********************~~***** 

:’ -‘:. SOUNDING #: 40-PO4 CLIENT: ENSAFE DATE: 05-08-1995 
i hB NAHE OR #: NASM094 LOCATION: SWHU40 ST4 DEPTE OF GROUNDWATER: 18 FE 

******************************************************************************~***********~**********~*************~**~********** 

2.00 
3.00 
4.00 
5.00 
6.00 
7.00 
8.00 
9.00 

10.00 
11.00 
12.00 
13.00 
14.00 

Jgo 
-- 

00 
-00 

18.00 
20.00 
“’ .oo 

[ ,:..oo 
%- 23.00 

24.00 
25.00 
26.00 
27.00 
28.00 
29.00 
30.00 
31.00 
32.00 
33.00 
34.00 
35.00 
37.00 
38.00 
39.00 
40.00 
41.00 
42.00 
43.00 
44.00 

-0.25 
-0.11 
-0.03 
-0.09 
-0.04 
-0.03 
-0.07 
-0.08 
-0.07 
-0.06 
-0.12 
-0.17 
-0.17 
-0.12 
-0.12 
-0.06 
-0.02 
0.07 
0.10 
0.10 
0.08 
0.04 
0.15 
0.09 
0.09 
0.05 
0.04 
0.18 

-0.30 
-0.30 
-0.32 
-0.11 
-0.16 
0.01 
0.08 
0.04 
0.02 

-0.01 
-0.20 
-0.36 
0.01 

28.99 
17.51 
12.93 
17.16 
13.99 
8.85 

15.59 
15.24 
14.82 
25.57 
35.29 
41.60 
33.31 
32.89 
24.14 
26.15 
20.88 
18.57 
12.75 
14.84 
17.23 
16.20 
17.80 
27.94 
22.02 
30.11 
29.13 
19.23 
40.99 
31.23 
20.51 
24.64 
30.58 
31.40 
29.32 
29.34 
27.20 
28.20 

116.67 
100.43 
34.14 

0.36 
0.32 
0.42 
0.36 
0.50 
0.38 
0.30 
0.24 
0.22 
0.45 
0.59 
0.79 
1.00 
0.85 
0.62 
0.67 
0.67 
0.34 
0.18 
0.26 
0.27 
0.51 
0.86 
0.31 
0.24 
0.68 
0.25 
0.21 
0.89 

-0.01 
0.57 
0.48 
0.48 
0.23 
0.14 
0.15 
0.05 

-0.02 
0.63 
3.24 
0.30 

1.23 Silty to Clayey F.S. 
1.82 Clayey Fine Sand 
3.28 Silty Clay 
2.10 Sandy Clay 
3.55 Silty Clay 
4.27 Clay 
1.95 Sandy Clay 
1.55 Clayey Fine Sand 
1.50 Clayey Fine Sand 
1.77 Clayey Fine Sand 
1.67 Clayey Fine Sand 
1.91 Clayey Fine Sand 
3.00 Sandy Clay 
2.57 Clayey Fine Sand 
2.57 Sandy Clay 
2.57 Clayey Fine Sand 
3.21 Sandy Clay 
1.81 Clayey Fine Sand 
1.44 Sandy Clay 
1.72 Sandy Clay 
1.56 Clayey Fine Sand 
3.17 Sandy Clay 
4.86 Clay 
1.10 Silty to Clayey P.S. 
1.09 Clayey Fine Sand 
2.27 Clayey Fine Sand 
0.84 Silty to Clayey P.S. 
1.08 Clayey Fine Sand 
2.16 Clayey Fine Sand 
0.02 Silty Fine Sand 
2.76 Sandy Clay 
1.93 Clayey Fine Sand 
1.57 Clayey Fine Sand 
0.75 Silty to Clayey F.S. 
0.47 Silty to Clayey F.S. 
0.52 Silty to Clayey F.S. 
0.18 Silty to Clayey F.S. 
0.07 Silty to Clayey P.S. 
0.54 Fine Sand 
3.23 Sand to Clayey F.S. 
0.87 Silty to Clayey P.S. 

10 0.05 >45 75 64 
7 0.10 --- --- 232 
9 0.14 --- --- 170 
9 0.19 --- --- 226 
9 0.23 -- --- 184 
9 0.27 -- -- 114 
8 0.31 --- --- 204 
6 0.36 -- --- 198 
6 0.41 --- --- 192 

10 0.46 --- -- 335 
14 0.51 --- - 464 
17 0.56 w-w --- 547 
17 0.60 m-v --- 436 
13 0.65 m-s e-m 430 
12 0.69 w-s --- 313 
10 0.74 --- --- 339 
10 0.79 .-- --- 268 
7 0.84 --a e-s 236 
6 0.87 e-s s-w 158 
7 0.90 --- --- 186 
7 0.93 --- --- 217 
8 0.96 m-s w-s 203 

18 0.98 -mm -es 224 
9 1.01 33 30 61 
9 1.04 --- --- 280 

12 1.07 --- --- 387 
10 1.11 33 30 64 

8 1.14 --- --- 241 
16 1.17 --- --- 531 
8 1.20 32 31 69 

10 1.22 --- --- 257 
10 1.26 v-w w-s 312 
12 1.29 --- --- 391 
10 1.35 32 30 69 
10 1.38 31 27 65 
10 1.41 31 27 65 
9 1.44 30 24 60 
9 1.47 30 25 62 

23 1.50 39 66 257 
50 1.54 --- --- 1319 
11 1.57 31 30 75 

--- --- 

1.2 3.3 
0.9 1.8 
1.1 2.9 
0.9 1.7 
0.6 1.4 
1.0 3.1 
1.0 3.9 
1.0 4.0 
1.7 3.4 
2.3 3.6 
2.7 3.1 
2.2 2.0 
2.1 2.3 
1.6 2.3 
1.7 2.3 
1.3 1.9 
1.2 3.3 
0.8 4.2 
0.9 3.5 
1.1 3.8 
1.0 1.9 
1.1 1.2 
--- --- 

1.4 5.5 
1.9 2.6 
--- --- 

1.2 5.6 
2.7 2.8 
--- --- 

1.3 2.2 
1.6 3.1 
2.0 3.8 
--- --- 
--- 
--- 
--- 
--- 
--- 

6.6 
--- 

--- 
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PIEZOCONE SOUNDING LOG Page: 2 

****************************~**************************************************************************************************** 
SOUNDING #: 40-PO4 CLIENT: ENSAFE DATE: 05-08-199 

JOB NAWE OR #: NASH094 LOCATION: SWWU40 ST4 DEPTH OF GROUNDWATER: lb , 
********f*i********************~********************************~******~**~****************************************************** 

45.00 0.02 42.21 0.59 1.41 Silty to Clayey F.S. 14 1.60 33 36 93 --- --- 253 --- 
46.00 -0.02 19.67 0.56 2.83 Sandy Clay 10 1.63 --- w-w 241 1.2 2.1 98 3 
47.00 0.02 21.33 0.52 2.43 Sandy Clay 11 1.65 -se s-s 262 1.3 2.5 43 3 
48.00 -0.08 27.55 1.39 5.03 Clay 28 1.68 --- --- 345 1.7 1.2 55 4 
49.00 -0.49 452.66 1.17 0.26 Celented Sand to HardPan 75 1.72 >45 1OOt 996 --- --- 2716 m-e 

PP - Pore Pressure (Kg/c12) N - Equivalent SPT Blow Count (bpf) USS - Undrained Sheer Strength 
FT - Point Bearing (Kg/c82) YES - Vertical Effective Stress (Kg/n2) SW - Sensitivity 
SL - Sleeve Friction (Kg/m2) FA - Friction Angle @egress) al - Constrained Wodulus 
FR - Friction Ratio (%) RD - Relative Density (t or - 5%) OCR - Estirated Over Consolidation Ratio 
GWD - Ground Water Depth w - Youngs wodulus 

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 Carqanella, September, 1989. w 
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Miscellaneous Soil Boring Information 
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Log of Monitoring Well 07-MW-8U 

GEOLCGIC ESCRIPTION WEUm DIAGRAM 

Clayey silt. moderate brown, moist. soft. 

Clayey silt, olive gray, medium stiff to soft. 

Silt. light olive gray with brown mottling. 

Silt, moderate to light brown. hard. 

Sandy silt. moderate yellowish brown. 

Sand. fine, dark yellowish orange mottled with 
grayish orange, silty. 

Sand. pale yellowish brown. 



Log of Monitoring Well 07-MW-8U 

Granduater Elevation 

i u - 

2c 

21 

22 

23 

24 

25 

26 

27 

?Q 

30 

31 

32 

13 

14 

16 

GEOCOGIC DESCRIPTION 

Sand, fine. grayish orange to dark yellowish 
orange, wet, scattered gravel. 

Sand and gravel, fine to very coarse grained. 
grayish orange to dark yellowish orange, gravel. 

Sand, silty, very fine grained. dark yellowish 
orange motfled with IiQht Qray, wet. 

bmw gact? fed 

l-7 WELL DIAGRAM 

Page 2 of 4 



Environmental 6 Safety Designs, Inc. 
Log of Monitoring Well 07-MW-8~ 

Sand, silly. very fine grainecl, dark yellowish 
orange to very pale orange. 

Sancl. silty, very fine grained, dark yellowish 
orange mottled with tiQht gray, interbedded with 
gray clay, wet from Q4’-95’. 

Sand with interbedded clay. very fine, dusky 
brown to moderate brown, mottled with light olive 
gray, rare marcasite nodules. 

Page 3 of 4 
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)Ieasu em r ent f Hydraulic Conductivity 0 

Client: EnSafe/Allen 61 Hoshall 

Date of Report: 03/17/95 Project No.: E-2-837 

*Project Name: NAS Memphis, Tennessee 

Sample I.D.: 0075000177 

Soil Description: Yellow & light Gray Silt with fine sand 

pre-Test post Test 
Wet Density (Lbs/ft') 118.6 120.8 
Dry Density (Lbs/ft') 101.0 101.9 
Moisture (% Dry Wt) 17.4 18.6 
Porosity (n) . 397 ,383 
Degree of Saturation (2) .97 1.0 

Permeability 

Temperature Correction, R, = 1.048 

Kl = 6.7 X 10q5 cm/set 
K2 = 6.4 X 10" cm/set 

5) 
= 6.8 X 10" cm/set 

c = 6.2 X 10" cm/set 

Coefficient of Permeability, G = 6.8 X 10s5 cm/set 

Tested in accordance with Method 9100 of Test Methods for 
evaluation Solid Waste, Third Addition (SW-846) and in general 
accordance with ASTM D-5084-90. 

Lab No. P-95-0019 Reviewed By: 

_-’ 7 ‘; ,’ . f ? --c:- .- ME*.-T~,- , TN 38133 90 I -385- 1 199 FAX 90 1-386-66 14 



Measurement of Hvdraulic Conductivity 

Client: EnSafe/Allen 6 Hoshall 

Date of Report: 03/17/95 Project No.: E-2-837 

Project Name: NAS Memphis, Tennessee 

Sample I.D.: 07SOOO1112 

Soil Description: Dark Brown Clay with Silt h fine 
sand lenses running horizontal 

re-Tes Post Test 
Wet Density (Lbs/ft?) 105.6 108.0 
Dry Density (Lbs/ft3) 80.2 78.6 
Moisture (a Dry Wt) 31.7 37.4 
Porosity (n) .506 .516 
Degree of Saturation (%) .96 1.0 

Permeability 

Temperature Correction, R, = 1.043 

Kl = 3.7 X 10e8 cm/set 
K2 = 4.2 X 10" cm/set 

2 
= 3.9 X lOma cm/set 

L = 3.9 X 10-O cm/set 

Coefficient of Permeability, I$,, = 4.1 X 10" cm/set 

Tested in accordance with Method 9100 of Test Methods for 
evaluation Solid Waste, Third Addition (SW-846) and in general 
accordance with ASTM D-5084-90. 

Lab No. P-95-0018 Reviewed By: i&2%/ . t5 
Davidb. McCray 

‘2’5’. F) _- r _ .= Nl=**-- 5. TN 38133 - - 901-385-I 199 FPX 901-386-66 14 

I) G ;; ;I y/ 



Measurement of Hvdraulic Conductivitv 

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 C fine 
sand lenses running horizontal 

pre-Test Post Test 
Wet Density (Lbs/ft') 98.0 103.2 
Dry Density (Lbs/ft') 75.3 73.8 
Moisture (b Dry Wt) 30.1 39.9 
Porosity (n) .544 .554 
Degree of Saturation (a) .67 .95 

Permeability 

Temperature Correction, R, 

5 = 1.4 X lo+ cm/set 

2 
= 1.4 X 10ea cm/set 
= 1.7 X 10m6 cm/set 

Kb = 1.3 X lo'* cm/set 

= 1.086 

Coefficient of Permeability, G = 1.6 X lo'* cm/set 

Tested in accordance with Method 9100 of Test Methods for 
evaluation Solid Waste, Third Addition (SW-846) and in general 
accordance with ASTM D-5084-90. 

Lab No. P-95-0014 Reviewed By: 
Dav'Td D. McCray 



Measurement of Evdraulic Conductivity 

Client: EnSafe/Allen 6 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 h fine sand lenses 

Pre T st, post Test 
Wet Density (Lbs/ft') 1;4:9 109.7 
Dry Density (Lbs/ft3) 81.1 82.0 
Moisture (% Dry Wt) 29.3 33.7 
Porosity (n) .497 .504 
Degree of Saturation (%) .91 1.0 

Pemeability 

Temperature Correction, R, = 1.053 

Kl = 8.7 X 10" cm/set 
5 = 7.6 X 10" cm/set 

2 
= 8.4 X 10" cm/set 

4 = 8.5 X 10“ cm/set 

Coefficient of Permeability, K, = 8.7 X 10" cm/set 

Tested in accordance with Method 9100 of Test Methods for 
evaluation Solid Waste, Third Addition (SW-846) and in general 
accordance with ASTM D-5084-90. 

Lab No. P-95-0017 Reviewed By: 

,-;75 . ‘-< : r- - _ ; hlg*.:-cc 5. TN 38133 93 I -385- 1 199 CA-W 901-386-6614 

!)l&‘ppJ 



Neasuretment of Iivdraulic Coaductivitv 

Client: EnSafe/Allen 6 Hoshall 

Date of Report: 03/13/95 Project No.: E-2-837 

Project Name: NAS Memphis, Tennessee 

Sample I.D.: 0078000922 

Soil Description: Brown Silty Clay 

pre-Test Post Test 
Wet Density (Lbs/ft') 119.9 121.1 
Dry Density (Lbs/ft') 94.0 95.4 
Moisture (% Dry Wt) 27.5 26.9 
Porosity (n) .430 .420 
Degree of Saturation (%) . 963 .980 

Permeability 

Temperature Correction, R, = 1.056 

5 = 6.9 X 10" cm/set 
K2 = 1.0 X lo'* cm/set 

2 
= 9.7 X 10" cm/set 

4 = 9.2 X 10" cm/set 

Coefficient of Permeability, Kt, = 9.5 X 10" cm/set 

Tested in accordance with Method 9100 of Test Methods for 
evaluation Solid Waste, Third Addition (SW-846) and in general 
accordance with ASTM D-5084-90. 

Lab No. P-95-0016 Reviewed By: . 
David D.\McCray- 

67CJ/-. 7 7 r-- .F ,tJc.,‘~u. - a. TN 38133 901-385-I 199 CAY 901-386-66 14 



Feasurement of Rvdraulic Conductivity 

Client: EnSafe/Allen C Hoshall 

Date of Report: 03/13/95 Project No.: E-2-837 

Project Name: NAS Memphis, Tennessee 

Sample I.D.: 008MWO25 

Soil Description: Dark Brown Silty Clay 

Pre-Test Post Test 
Wet Density (L,bs/ft') 126.0 128.4 
Dry Density (Lbs/ft') 100.1 101.8 
Moisture (% Dry Wt) 25.9 26.1 
Porosity (n) .396 .384 
Degree of Saturation (2) 1.0 1.0 

Permeability 

Temperature Correction, \ - 1.086 

2 
= 5.9 X lb*' cm/set 
= 1.6 X 10" cm/set 

xK3 
= 1.6 X 10" cm/set 

4 = 2.0 X 10" cm/set 

Coefficient of Permeability, Kt, = 3.0 X 10" cm/set 

Tested in accordance with Method 9100 of Test Methods for 
evaluation Solid Waste, Third Addition (SW-846) and in general 
accordance with ASTM D-5084-90. 

Lab No. P-95-0015 Reviewed By; 

-_. - - . . : ,’ 
‘_ . y1*-. .-J.- - TN 38 I33 901-385-I I99 ~+.p 90 l-386-66 14 



Client: 

Date of 

Project 

peasuremeat of Bvdraulic conductivity 

EnSafe/Allen 61 Hoshall 

Report: 02/27/95 Project No.: E-2-837 

Name: NAS Memphis, Tennessee 

Sample I.D.: 06OOSOOO3022 

Soil Description: Gray Silty Clay 

Wet Density (Lbs/ft') 
Dry Density (Lbs/ft') 
Moisture (0 Dry Wt) 
Porosity (n) 
Degree of Saturation (%) 

104.9 
21.2 
. 366 
.97 

Post Test 
124.6 
100.6 

25.8 
.361 
. 99 

Permeability 

Temperature Correction, R, = 1.043 

Kl = 2.2 X 10“ cm/set 
K2 = 1.0 X 10" cm/set 

2 
= 1.7 X 10.' cm/set 

4 = 1.6 X 10" cm/set 

Coefficient of Permeability, & = 1.7 X 10" cm/set 

Tested in accordance with Method 9100 of Test Methods for 
evaluation Solid Waste, Third Addition (SW-846) and in general 
accordance with ASTM D-5084-90. 

Lab No. P-95-0011 Reviewed By: 

.,7; . i’ c _ “,I;. .-a - . _ TN 38133 901-385-l 199 FAX 901-380-hG1; 

!] 6 c 11 1) J 



Ret&t of Laboratorv Analvsis 

EnSafe/Allen C 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 00780003117 008MWO25 0078000922 

Percent 
Moisture 
(as received) 

30.1% 25.92 27.5% 

,-A Bulk Density Wet 
(as received) 98.0 126.0 119.9 

(: _' 

LBS/ft' 

Bulk Density Dry 
(as received) 75.3 100.1 94.0 
LBS/ft' 

Specific 
Gravity 2.65 2.64 2.64 

Reviewed 'by: 

- 

b -3 . 

,H-, 7 .-I _I .’ I? . : c .= pL/lc*..-- 7. TN 38133 90 l-385-1 199 FAA 90 l-386-66 14 
()lJ&lyJ 



Rebort of Laboratorv Analvsis 

EnSafe/Allen h 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 

Percent 
Moisture 
(as received) 

Bulk Density Wet 
(as received) 
LBS/ft3 

Bulk Density Dry 
(as received) 
LBS/f? 

Specific 
Gravity 

. 

07SOOO8127 07SOOO1112 007s000177 

29.3% 31.79 17.4% 

104.9 105.6 118.6 

81.1 80.2 
L 

2.65 2.65 

101.0 

2.63 

Reviewed-by: w 
.- -. 
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RCRA Facility Investigation Data Validation 
Report for Supplemental Samples 

Assembly B - NSA Memphis 
November 22, 1995 

1.0 INTRODUCTION 

This report presents the analytical data collected during the Resource Conservation Recovery Act 

(RCRA) Facility Investigation (RFI) of Naval Support Activity NSA Memphis Assembly B Solid 

Waste Management Units (SWMU) 4, 6, 31, 38, and 40 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 dataset have been met and to characterize the weakness of any 

questionable data. 

The Assembly B soil, groundwater, and sediment samples were collected at NSA Memphis in 

May 1995, submitted to National Environmental Testing, Inc. (NET) Laboratory in 

Bedford, Massachusetts, and reported using U.S. Environmental Protection Agency (USEPA) 

--- Level III and Level IV equivalent Data Quality Objectives (DQO). The analytical methods and 

DQO equivalent laboratory deliverables are summarized in Table l-l. 

Table 1-l 
NSA Memphis Analytical F’rogram 

Analytical Method Data Quality Level Method Reference Site 

Volatile Organic Compounds (VOCs) 

Semivolatilc Organic Compounds (SVOCs) 

Pesticides/Polychloriinati Biphenyls 
(Pcsr/PCBs) 

Chlorinated Herbicides 

Organophosphorus Pesticides 
(OP Pesticides) 

Total Petroleum Hydrocarbons (TPH) 

MCUIS 

Iv 

Iv 

Iv 

Iv 

Iv 

In 

Iv 

SW-846 8240 All swMus 

SW-846 8270 All SWMUS 

SW-846 8080 All SWMUS 

SW-846 8150 All SWMUS 

SW-846 8140 All SWMUS 

USEPA 418.1 SWMUs 4.6.31. & 38 

40 CFR Part 264 Appendix Ix SWhIUs 4, 6.31. & 38 
(SW-846 
6oiom6on42in47ormot784i~ 

Cyanide Iv SW-846 9010 SW’MUs 4, 6. 31. & 38 

Waste Characterization 

Gasoline Range Organics (GRO) 

Diesel Range Organics (DRO) 

In Mod%@ 8019TN GRO. 8020 All SWMUS 

nr Modified 8015/TN DRO All SWMUS 



RCRQ Facility Investigation Data Validation 
Report for Supplemental Samples 
Assembly B - NSA Memphis 
November 22, 1995 

The references for the methods listed in Table l-l 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. 

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 validation was performed using the following documents (as appropriate): USEPA 

Contract Laboratory Program National Functional Guidelines for Organic and Inorganic 

Data Review, February 1994. OSWER. 

NSA Memphis data were validated by either EnSafe/Allen and Hoshall (E/A&H) or E/A&H’s 

subcontractor, Validata Chemical Services of Norcross, Georgia. The data were validated at 

Level III equivalent DQO. The data validation findings were summarized separately for each 

sample delivery group (SDG). The individual SDGs usually contain 20 samples of one matrix 

type, i.e., either solid (soil and/or sediment) or water (groundwater and/or surface water) 

samples, except for QC samples. The validation summary reports and data summary tables are 

included in Attachment A to this document. 

The following sections discuss the significant data validation fmdings for individual SWMUs. 

The following outlines the SWMUs for this project and the analytical parameters associated with 

each SWMU. 

l-2 



RCR4 Facility Investigation Data VaIidation 
RepoTt for Supplemental Samples 

Assembly B - NSA Memphis 
November 22, 1995 

Data Validation Summary of the Investigative Samples: 

Section 2 Organic, Metals, Diesel and Gasoline Range Organics 
(DRO, GRO), and Total Petroleum Hydrocarbons (TPH) Data SWMU 4 

Section 3 Organic, Metals, DRO, GRO, and TPH Data SWMU 6 

Section 4 Organic, Metals, DRO, GRO, and TPH Data SWMU 31 

Section 5 Organic, Metals, DRO, GRO, and TPH Data SWMU 38 

Section 6 Organic, DRO, and GRO Data SWMU 40 

1.1 Organic Evaluation Criteria 

The USEPA methods described in the following document 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, and Methods for Chemical 

Analysis of Water and Wastes. Evaluation criteria are available in USEPA Contract Laboratory 

National Functional Guidelines for Organic Data Review (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: 

a Holding times 

l Gas chromatographlh-lass spectrometry (GC/MS) instrument performance checks 
a Surrogate spike recoveries 

l Instrument calibration 
l Matrix spike and matrix spike duplicates (MS/MSD) 

j 
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0 Blank analysis 
l Internal standard performance 
l Compound quantitation 
0 Field duplicate precision 

According to 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 with laboratory and/or field deficiencies or problems: 

U 

J 

UJ 

D 

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 quantitation limit. The quantitation 

limit is described as the minimum level of detection acceptable under the contract 

Statement of Work. 

Estimated Value - At least one QC parameter was outside control limits or the 

concentration of the analyte was less than the Practical Quantitation Limit (PQL). 

Undetected and Estimated i 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. 

Diluted Result - The compound was re-analyzed 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 

l-4 



RCRA Facility Investigation Data Validorion 
Repor? for Supplemental Samples 

Assembly B - NSA Memphis 
November 22, 1995 

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 value from a secondary dilution 

was used. 

WUR Unusable Data - One or more QC parameters grossly exceeded control limits. 

These validation flags were applied to data where data deficiencies were noted. Attachment A 

tabulates all qualified data. 

.-. 
1.1.1 Holding Times 

> ;’ 
c 

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 compounds (VOC) and GRO analysis is 14 days 

from the collection date. Semivolatile organic compounds (SVOCs), pesticides/polychlorinated 

biphenyls (PCBs), organophosphorus pesticides, and chlorinated herbicides water samples must 

be extracted within seven days (14 days for DRO) and analyzed within 40 days after extraction. 

Holding times for soil matrices are not specified in SW-846. Therefore, the data reviewer has 

the discretion in applying water sample holding times criterion to soil. 

The holding time for TPH (by USEPA Method 418.1) is 28 days from the day of collection for 

water samples that are preserved and refrigerated. No holding time is cited for soil samples; 

therefore, the data reviewer can apply the water sample holding time criterion to soil at his 

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 
f,i .- ‘. ,,-r‘ instrument may be correctly interpreted according to the requirements of the method being used. 
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These criteria are not sample specific; conformance is determined using standard materials. 

Therefore, these criteria must be met in all circumstances. Performance standards for 

VOC (bromofluorobenzene) and SVOC (decafluorotriphenylphosphine) analyses are analyzed to 

determine if the data produced by the instrument may be correctly interpreted according to the 

requirements of the method being used. 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, two are added to 

pesticide/PCB samples, and one is added to both organophosphorus pesticides and chlorinated 

herbicides. Percent recovery of the surrogates is calculated by comparing the amount of the 

compound recovered by the analysis to the amount added to the sample. 

Surrogate compounds recommended by the SW-846 methods are listed below. Abbreviations 

for each compound are in parentheses (when applicable). 

VOC Surrogates 
Toluene-d8 (TOL) 
Bromofluorobenzene (BFB) 
1,2-Dichloroethane-d4 (DCE) 

SVOC Surrogates 
Nitrobenzene-d5 (NBZ) 
2-Fluorobiphenyl (FBP) 
Terpheny l-d 14 (TPH) 
2,4,6-Tribromophenol (TBP) 

Pesticide/PCB Surrogates 
Tetrachloro-m-xylene (TCMX) 
Decachlorobiphenyl (DCB) 

Phenol-d5 (PHL) 
2-Chlorophenol-d4 (2CP) 
1,2-Dichlorobenzene-d4 (DCB) 
2- Fluorophenol (2FP) 

Herbicide Surrogate 
DCAA 

Organophosphorus Pesticide Surrogate 
4-Chloro-3-Nitrobenzotrifluoride (CNBT) 
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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 (GCMS): 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 @RF) 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 (GUMS): 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 RRP and the 

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 (CC) : 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 multi-component 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 

criterion for multi-component compounds is to verify these steps were taken. 

A five-point initial calibration is analyzed for herbicides, organophosphorus pesticides, DRO, 

GRO, and TPH. Two methods for calibration may be used: external or linear regression 

methods. For the external method, the initial calibration may be verified by calculating the RRF 

and the %RSD for each compound. An RIW less than 0.05 or a %RSD greater than 20% is 
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outside the QC limits for the initial calibration. If linear regression is used, the correlation 

coefficient must meet or exceed 0.995 before analysis of the samples can begin. 

Continuing cdibdon (GC): To confii 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. 

Multi-component compounds do not require continuing calibration. 

For herbicides and organophosphorus pesticides, the continuing calibration is verified by 

calculating the RRF and the percent difference (%D) for each compound. An RRF less than 

0.05 or a %D greater than 15% is outside the QC limits for the continuing calibration. 

51 

1.1.5 Matrix Spikes/Matrix Spike Duplicates 

An MS is used to determine the accuracy of the analysis for a given matrix. An MS 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 percent recovery (%R) 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 Functional Guidelines. 

1.1.6 Laboratory Control Samples (LCS) and Laboratory Duplicates 

TPH and GC methods may require that a Laboratory Control Sample (LCS) and laboratory 

duplicate be performed with each SDG. The LCS monitors the overall performance of each step 
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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 bZ.anks are used to assess the existence and magnitude of potential 

contamination introduced during analysis. Additionally, fierci 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 data’s usability depends on the reviewer’s judgment and the blank’s origin. 

According to 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 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 of sample, 

volume of sample, or dilution, these factors should be also taken into consideration when using 

these blank criteria. The specific actions to be taken are as follows: 

0 If a chemical is found in the blank but not the sample, no action is taken. 

0 If the sample concentration is less than the quantitation limit and less than the action 

level, the quantitation limit is reported. 

0 

-- 
If the sample concentration is between the quantitation limit and the action level, the 

concentration is reported as nondetect “U. ” 
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l If the sample concentration is greater than the action level, the concentration may be used 

unqualified. 

Field-Detived Blanks 

For this project, three types of field-derived blanks were collected: thefieM blank, the equipment 

rinsate blank (also called a n’nsate blank), and the trip blank. The field blank is a sample of the 

source water used onsite, primarily to decontaminate equipment. The equipment rinsate blank 

is a sample of runoff water from one or more pieces of the decontaminated equipment used to 

collect samples. The trip blank is a 40-milliliter volatile organic analysis vial filled at the 

laboratory with certifiable water used to assess cross-contamination during VOC sample 

shipment. 

The frequencies for collecting these QC samples were defined in Section 4 of the NAS Memphis 

Comprehensive RFI Work Plan (E/A&H, October 1994) as follows: 

0 Field blanks - one per source of water per sampling event. 
l Rinsate blank - one per week. 
0 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 

blanks. Most rinsate and field blanks collected for Assembly B were sent to the onsite 

laboratory during direct push technology (DPT) work. 
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1.1.8 Internal Standard Performance 

GC/MS internal standards (IS) are added to samples to ensure the stability of the instrument’s 

sensitivity and response during each analytical VOC and SVOC run. IS area counts for samples 

and blanks must not vary more than a factor of two (-50% to +lOO%) from the associated 

calibration standard. If an IS area count is outside this window, action should be taken. Listed 

below are the internal standard compounds recommended by the methods. Abbreviations for 

each compound are in parentheses. 

VOC IS Compounds SVOC IS Compounds 
Bromochloromethane (BCM) 1,4-Dichlorobenzene-d4 (DCB) 
1,6Difluorobenzene (DFB) Naphthalene-d8 (NPT) 

A Chlorobenzene-d5 (CBZ) Acenaphthene-dl0 (ANT) 
Phenanthrene-d 10 (PHN) 
Chrysene-d12 (CRY) 

( 
Perylene-d 12 (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 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 < 30% for water and < 50% 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.” 
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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 the Functional Guidelines, 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: 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

Holding times 

Instrument calibration 

MS results 

Laboratory duplicates 

Blank analysis 

Inductively Coupled Plasma (ICP) interference check samples 

ICP serial dilutions 

Laboratory control sample results 

Atomic Absorption (AA) duplicate injections and post-digestion spike recoveries 

Field duplicate precision 

According to 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: 
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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 

5 times the blank concentration. The IDL is the lowest possible concentration an 

instrument can detect a particular analyte. The IDL is determined by multiplying by 

three the standard deviation obtained for the analysis of a standard solution at a 

concentration of 3X - 5X IDL on three nonconsecutive days with seven consecutive 

measurements per day. 

J Estimated Value - One or more QC parameters were outside control limits or the 

concentration of the analyte was less than the PQL. 

=- 

.= 
r .: 

UJ Undetected and Estimated - The analyte was analyzed for but not detected above the 

listed estimated IDL; the IDL is estimated because one or more QC parameters was 

outside control limits. 

RKJR 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. For aqueous samples, cyanide analysis has a sample 

holding time of 14 days from the date of collection. Holding times for soil matrices are not 

specified in the methods. Therefore, the data reviewer can apply the water sample holding times 

criteria to soil at his 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 performance of the instrument 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 and cyanide, should fall between 90% and 110%. The %R for 

mercury and cyanide should fall between 80% and 120% and 85% and 115%, respectively. 

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 Functional Guidelines, a sample result should not be considered 

positive unless the concentration of the compound in the sample exceeds 5 times the amount in 

any blank. These amounts are referred to as ALs. Because blank samples may not be prepared 

using the same weight of sample, volume of sample, or dilution, these factors should be also 

taken into consideration when using these blank criteria. The specific actions to be taken are 

as follows: 
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l If a chemical is found in the blank but not the sample, no action is taken. 

0 If the sample concentration is between the IDL and the action level, the concentration is 

reported as “U. ” 

l If the sample concentration is greater than the action level, the concentration may be used 

unqualified. 

1.2.4 ICP Interference Check Samples 

The ICP interference check sample is used to confii 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. 
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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. 

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 which 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 Post-Digestion Spike Recoveries 

During AA analysis, duplicate injections and post digestion 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 post-digestion 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 measures 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 <30% for water and <50% 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.” 
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2.0 DATA VALIDATION RESULTS - SWMU 4 

All samples were received by the laboratory intact and with the proper documentation. 

Table 2-l summarizes the samples that were included in this solid waste management unit. 

Table 2-1 
SWMU 4 sample Analyses 

Pest/ APPM 
sample ID VOC SVOC PCB Herb OPPtsi M&&3 Cyanide DRO GRO TPH 

004M000101 . ..x : x X x ,, ..: x .,... ,-.-x ., x X X X 

004MOOO201 X X X X X X X X X X 

004MOOO202 X X .X x x :x ‘.. .x X X X 

Three investigative samples were analyzed in one SDG for SWMU 4. Full validation reports 

for each SDG and data tables can be found in Attachment A of this document. 
i \ 

2.1 Data Quality 

The overall data quality of the analytical work performed at SWMU 4 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. 

2.2 Blanks 

Acetone, di-n-butylphthalate, zinc, beryllium, cobalt, silver, and tin were detected in several 

method and field blanks associated with these samples. The blanks were examined during the 

validation process and sample results for acetone, di-n-butylphthalate, zinc, beryllium, cobalt, 

silver, and tin believed to be from blank contamination were nullified. 

1 
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3.0 DATA VALIDATION RESULTS - SWMU 6 

All samples were received by the laboratory intact and with the proper documentation. Table 3-l 

summarizes the samples that were included in SWMU 6. 

Table 3-1 
SWMU 6 Sample Analyses 

Sample ID 

006h4ooo101 

Pest/ OP APPM 
voc svoc PCB Herb F%st Metals Cyanide DRO GRO TPH 

x x x i. : :x ..;: ., x ..x 
X .x .x 

006MOOO102 X X X X X X X X X X 

006M000201 X X X x. X’ x X X X X 

006MCC0301 X X X X X X X X X X 
--- 

006MOOWOl X X X X x. x X X X X 

006MOOO501 X X X X X X X X X X 
{T’, 

a ,’ 
oo6NGOO501 X X X X X X X X X X 

006MOOO502 X X X X X X X X X X 

006MOOO601 X X X X X X X X x .x 

006NooO6O1 X X X X X X X X X X 

007To50395 X 
(Trip Blank) 

007M50495 X 
(Trio Blank) 

Ten investigative samples and two field QC samples were analyzed in one SDG for SWMU 6. 

Full validation reports of each SDG and data tables can be found in Attachment A. 

3.1 Data Quality 

The overall data quality of the analytical work performed at SWMU 6 was considered 

satisfactory and usable for site remediation and risk assessment. Results 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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3.2 Blanks 

Acetone, di-n-butylphthalate, zinc, beryllium, cobalt, silver, and tin were detected in several 

method and field blanks. The blanks were examined during the validation process and sample 

results for acetone, di-n-butylphthalate, zinc, beryllium, cobalt, silver, and tin believed to be 

from blank contamination were nullified. 
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4.0 DATA VALIDATION RESULTS - SWMU 31 

All samples were received by the laboratory intact and with the proper documentation. Table 4-l 

summarizes the samples that were included in SWMU 3 1. 

Sample ID 

031MOOO101 

Table 4-l 
SWMIJ 31 Sample Analyses 

Pest/ OP APPM 
VOC SVOC PCB Herb Pest Metals Cyanide DRO CR0 TPH 

X X X X X X X X X X 

One investigative sample was analyzed in one SDG for SWMU 31. Full validation reports for 

each SDG and data tables can be found in Attachment A. 
;-- 

4.1 Data Quality 

:: , The overall data quality of the analytical work performed at SWMU 31 was considered to be 

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. 

4.2 Blanks 

Acetone, di-n-butylphthalate, zinc, beryllium, cobalt, silver, and tin were detected in several 

method and field blanks. The blanks were examined during the validation process and sample 

results for acetone, di-n-butylphthalate, zinc, beryllium, cobalt, silver, and tin believed to be 

from blank contamination were nullified. 
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5.0 DATA VALIDATION RESULTS - SWMU 38 

All samples were received by the laboratory intact and with the proper documentation. 

Table 5-l summarizes the samples that were included in SWMU 38. 

Table 5-l 
SWMU 38 Sample Analyses 

P&l OP APPIX 
Sample ID voc SVOC PCB Herb Pest Metals Cyanide DRO GRO TPH 

038h4bOO101 x 
x x x :’ .$‘..,” ; x x. ‘:. x 

X X 

038MOOO201 X X X X X X X X X X 

038MOOO301 X x X X”.‘.’ -x1. x X X X X 

038MOOO401 X X X X X X X X X X 

,-;c 038MOGO402 X X X X X X X X X X 

038MOOO501 X X X X X X X X X X 

.-c 038NOOO501 X X X X X X X X X X 
x 038MOOO502 X X X X X X X X X X 

038M000601 x X X X X X X X X X 

038MOOO701 X X X X X X X X X X 

038MOOU702 X X X X X X- X X X X 

038MOOO80 1 X X X X X X X X X X 

038MQOO802 X X X X X X X X X X 

007EO50595 X X X X X X X X X 
(Rimate Blank) 

X 

Thirteen investigative samples and one field QC sample were analyzed in two SDGs for 

SWMU 38. Full validation reports for each SDG and data tables can be found in Attachment A 

of this document. 

5.1 Data Quality 

The overall data quality of the analytical work performed at SWMU 38 was considered 

satisfactory and usable for site remediation and risk assessment. Results that were outside 
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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. 

5.2 Unusable Data 

A few samples were rendered unusable because they grossly exceeded QC parameters. 

Table 5-2 summarizes the unusable data and explains the qualification. 

Table 5-2 
SWhW 38 Unusable Data 

Sample ID Fraction AnWe Reason 

038MCOO301 

038MOOO301 

OP Pesticides 

Herbicides 

naled 
merphos 

2,4-DB 
dalapon 
dicamba 

Matrix spike/matrix spike duplicate 
percent recovery 

Matrix spike/matrix spike duplicate 
percent recovery 

5.3 B1ank.S 

Acetone, di-n-butylphthalate, silver, tin, zinc, beryllium, and cobalt were detected in several 

method and field blanks. The blanks were examined during the validation process and sample 

results for acetone, di-n-butylphthalate, silver, tin, zinc, beryllium, and cobalt believed to be 

from blank contamination were nullified. 
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6.0 DATA VALIDATION RESULTS - SWMU 40 

All samples were received by the laboratory intact and with the proper documentation. 

Table 6-l summarizes the samples that were included in SWMU 40. 

Sample ID 

Table 6-l 
!WMU 40 Sample Analyses 

voc svoc TPH-DRO TPH-GRO TPH 

040soGo80-9 x ., .X.’ .. :x x . 

04OSGO503D X 

04OSGO703D X 

04OSGO803D X 

04OSG1003D X 

j+- 04OGH0512D X 

040GHO646D X 

i 
04OGH0844D X 

040GHO95 1D X 

04OGH1012D X 

040SS1311D X X X X 

040SS1503D X 

040GH1847D X 

04OGH1908D X 

Fourteen investigative samples were analyzed in two SDGs for SWMU 40. Full validation 

reports for each SDG and data tables can be found in Attachment A. 

6.1 Data Quality 

The overall data quality of the analytical work performed at SWMU 40 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 
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either high or low. Although the data are qualified as estimated, they remain dependable for use 

in risk assessment and site remediation. 

6.2 Unusable Data 

A few samples were rendered unusable because they grossly exceeded QC parameters. 

Table 6-2 summarizes the unusable data and explains the qualification. 

Table 62 
SWMU 40 Unusable Data 

Sample ID Fraction haMe Repson 

040s0Go809 Semivolatiles base/neutral fraction Surrogate percent recovery 

-4 
6.3 Blanks 

Acetone, methylene chloride, xylene, 2-butanone, di-n-butylphthalate, arsenic, barium, 

beryllium, copper, lead, selenium, vanadium, and tin were detected in several method and field 

blanks. The blanks were examined during the validation process and sample results for acetone, 

methylene chloride, xylene, 2-butanone, di-n-butylphthalate, arsenic, barium, beryllium, copper, 

lead, selenium, vanadium, and tin believed to be from blank contamination were nullified. 
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VALIDATA 
Chemical Services, Inc. 

. . DATA VALIDATION SUMMARY 
.BEPORT 

COMPANY: 
SITE NAME: 
PROJECT NUMBER: 

l ’ CONTRACIEDLAB: 

QA/QC LIZVEX: 

EPA SOW~oDz 
VALIDATION GUIDELINES: . . 

- 

SAMPLE lt4MRIm: 
-lYl’D OF ANALYSES: : 

BlsafdAki & Hoshall 
NAsMemphis 
8500.024 
NhdEmriranrmrmlTesting,Inc. 
LEvdlII 
EPA199OSOW’. 
USEPA Gmtmzt Ldomo~~ ?@mn Ndod Emctiord 
&i&lines for orgazi ada Review, 1994; USEPA Gmtmt 
Ldxmzory I+vgmn Ndiond Ftmcliond Guiddines for Inorgmic 
&a Review, 1994 . . 

Soil ad Water 
Volatile Organics (VOA), Semivolatile Organics (SVOA), 
Organochlorine Pesticides/pcB’s (PKB), Total Metals 
and cyanide (MeAx), Herbicides (HERE!), organophosphorus 
Pesticides (OPPE), Total Petroleum Hydm&ms (TPH), 
Diesel Range Organics (DRO), Gasoline Range Organics (GRO) 

sDGNuMBm. 1395 

SAMPLES: 

client 
SamDie 
004M000101 
004MOOO201 
004M000202 
Om4oOo101 
Oo6Mooo102 
Ock5MOoo102RE 
006Mm201 
OO6MOoo301 

- OO6MOOO301DL 
oo6Mooo401 

c 
‘3 -501 7 .ri” oo6Mooo501RE 

OO6M000501DUP 

IA2 
Sarm>le 
122962151 
122%3152 
122964153 
122861155 
122862156 
122862RE 
122863157 
122864158 
122864DL158DL 
122865159 
122965154 
122954w 
122954DuP 

YizT Y =!iTFYy~ .’ 
Soil X 
soil :: :: 

G x x 
ii :: 

soil 
Soil x x x :: “x 
soil X 
soil 
soil ; c 

x x 
X f: 

Soil :: 
Soil 
soil :: :: 

x x x 
x x 

Soil x 
Soil X ; 



OO6N000501DUP 
OO6N000501RE 
OOfM000502 
OOfMOOO502RE 
OO6h4000502DUP 
OO6M000601 
OO6M000601DUP 
006MOOO6OlRE 
OO6N000601 
OO6N000601DUP 
006NOOO6OlRE 
oom50395 
0077-050495 
03 lMOOOlO1 
031M000101RE 
038MOOOlOl 
038MOOOlOlDUP 
038MOOO201 
038MOOO201DUP 
038MOOO201RE ’ 
038MOOO301 
038MOOO3OlDUP 
038MGOO3OlMS 
038MOOO3OlMSD 

client 
SamDle 
004M000101 
004MooO20 1 
004MOOO202 
OO6M000101 
OO6MOcjO102 
OO6M000201 
OO6MOoO301 
006MOOO401 
006MOOO50 1 
acmmOO501 
006MOOO502 
a000601 
OO6N000601 
031M000101 
038MOOOlOl 
038MOOO201 
038MOOO30 1 
038MOOO3OlMS 
038MOOO3OlMSD 

122966DW155DUP Soil 
122955R3z* Soil 
122%7150 Soil 
122956RE* Soil 
122%7DUP156DUP Soil 
122%8157 Soil 
122968DUP157DUP Soil 
122957RE* soil 
122%9158 Soil 
122%9DUP158DUP Soil 
122958REZ* Soil 
122867 Water 
122973 Water 
122866160 ..Soil 
122866RE soil 
122970159 Soil 
122970DUP Soil 
122971160 Soil 
122971DUP16ODUP Soil 
122%ORE* Soil 
122972161 Soil 
122972DUP161DUP Soil 
122972Ms 
122972MsD 

Lab 

i%r 
122952 
122953 
122855 
122856 
122857 
122858 
122859 
122954 
122955 
122956 
122957 
122958 
122860 
122959 
122960 
122%1 
122%1Ms 
122%lImD 

Soil 
Soil 

22 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
soil 
Soil . 

iii . 

Ei 
soil 
soil 
Soil 
Soil 

Y 
X 

X 

X 

:: 
X 
X 
X 

X 

X 

X 

X 
X 
X 

X 
X 

X 

X 
X 

:: 

X 
X 
X 
X 



*,-- 
c N = FIELD DUPIJCAT& T = TRIP BLANK, DL = DILUTION, RE = REiANALYSIS, 
I DUP = DUPLICATE ANALYSIS, MS = MATRIX SPWE, MSD = MATRIX SPIKE DUPLICA’IE 

(*) = ONLY THIS ANALYSIS FOR ‘II-E SAMPLE WAS SUBMIT-ED ON THE SPREADSHE.~ 
L 

DATA REVIEWER(S): AmyL.Hogan~LSmith 



Data Qualifier D8finftbnS: 

J - The associated numerical value is an estimated quantity. 

R - The data are unusable (the compoundkwlyte 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 compoundlanalyte was analyzed for, but not detected. 
The sample quantitation limit is an estimated quantity. 



DATA QUALJFICATION SUMMARY 
. 

NEqInc. - 1395 organics and Inurganics 

SAMPLES: 004M000101,004MbOO201,004M000202,OO6M000101,OO6M000102, 006MOOO201, 
OO6M000301,OcmmO4O1,OO6Ma0O501,OO6N000501,OO6MwO50~ 006MOOO601, 
OO6N000601,007IO50395,007I-O50495,031M000101,038M000101, 038MOOO201, 
038M000301,038M000301MS, 038MOOO3OlMSD, 006MOOO102RE, 006MOOO301DL, 
006MOOO5OlRE, 006MOOO5OlDUP, 006NOOO501DUP, 006NOOO501RE, 
006MOOO502RE, OO6MOOO502DUP, 006MWlDUP, -lRE, 
006NOOO6OlDUP, 006NOOO601RE, 031M000101RE, 038M000101DUP, 
038MWO201DUF’, 038MOOO2OlRE, 038MOOO3OlDUP 

VOLA T-E ORGANIC!? 
. 

I*> Holding Tibnes: 

All Holding Time criteria wre met No action was rqukd. 

All GCIMS Tuning criteria were met. No action was necessary. 
w 

Ill.) Ca&mtion: 

Initial Calibration: 

All Initial Calibration criteria wxe met. No action was necessary. 

Continuing Calibration: 

ThePercentDiff~ (%Dk) of the follohxlg cmpounds exceded the 25% Qc limit fix the 
continuing calibration nm on 5/16/95 at 09~31 on inSrumS HP597OH: 

l7izke 
31.8% 
32.0% 

4-methyl-2-m 26.6% 
24xxmone 28.1% 

The positive and xlodeet results for acetone in acsochd samples OO6MOOO101,OO6MOoO102, 

-- 
OO6MOOO201,OO6MOOO301 arxl031M000101 m flagged as cstimate!d (J) and (UJ). ‘Ihe results for the 
othercompounds,~chconsistedarhrelyof~~~flaggedas~. 

1 . . 
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The Percent Differem (%D) of chlox-omethane (25.6%) excmkd the 25% gC limit for the continuing 
calibration run on 505195 at lo:48 on instmmmt HP597OK. The associated sample for this calibration 
007lX50395 was a trip blank No action was taken 

The Percent Difkenm (%D) of chloromethane (29.3%) exceeded the 25% QC limit forCthe continuing 
calibration run on 5/17/95 at lo:15 on insmment HP597OK The asscciakd sample for this calibration 
007lX50495 was trip blank No action was taken . 

IV.) Blanks: 

Method Blanks: 

Acetone and bromomethane were detected at 4.0 ugkg and 1.0, respectively, ugkg in soil method blank 
VBLKO51695H, ANALYZED AT 13:33. All positive results for acetone in associated samples 
006M000101,OO6M000102,OO6M000201,OO6M000301 and 031M000101 less than 10X the blank 
amount~flaggedas~~(U)withthe~ionlimitbeingraisedtothelevelofcontamination 
in each sample. Thexe wre no positive results for the other compound in the associated samples. No 
fintber action was newsmy. 

Acetone was detected at 2.0 u& in soil method blank VBLKO51695H an&z& at 20~53. AI1 positive 
results for this compound in associated samples 004M000101,004M000201,OO6M000102RE, 
oo6M000501,OO6MooO502,OO6M000601,OO6N000501,OO6NOOOO6O1, 031MOOO101RE, 038MOOO201 
and 038MOOO301 less than 10X the blank amount wre flagged as undetected (U) with the detection limit 
being raised to the level of cmtarkation in each sample. 

Trip Blanks: 

-4 

Methylene chloride wds detected at 1.0 ug/L in trip blanks 007TQ50395 and 007’TD50495. All positive results 
forthisco~~inallsamp1esforthisSDGlessthanlOXtheblankamountwereflaggedas~ected 
(v) with the detection limit being raised to the level of contamination in each sample. 

ncs: 

w Surrogate Rewveries: 

The Percent Recovery (%R) of toluened8 (168%) exe&xi the 84-138% QC limits for sample 
031MOOOlOlRE All positive results for this sample wre flagged as estimated (J). 

VI.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

NoMS/MSDanalyses~@ormedfmthis~oninthisSDG. Noactionwastaken 

VII.) Field Duplicates: 

There were no calculable Relative Percent Diffkrences (RPD’s) for field duplicate sample pairs 
006MOOO501/ 006NOOO501 and -1 / 006NOOO601. No action was requkd. 

2 



VIII.) Intemaf standards PeAoImance: 

The Percent Recoveries (o/aR’S) of 1,4ditbr0benzene (49.7%) and ChlOrO~d5 (37.5%) ‘H;Ixe below 
the 5@2OO% QC limits for sample 031MOOOlOl. All positive and non-detect results for the associated 
~~~~inthissample~flaggedasestimated(~and(U~.. 

. 

The Percent Recoveries (%R’s) of bromochl0romethane (32.5%) and chloro~d5 (48.5%) were below 
the 50-200% QC limits for sample OO6MOOO102. All positive and rmktect results for the associated 
compoundsxreflaggedasestimkd(J)and(UJ). 

The Percent Remverb (o/OR’s) of bromochlorobenzene (31.O%), 1,4&fhoroknzne (28.3%) and 
cbloro~d5 (26.3%) were below the 5O-2OO% QC limits for sample OO6MOOO102RE. All positive and 
nondetect results for this sample wtz flagged asehnated (J) and (UT). 

‘Ihe Percent RBZO~SY (%R) of chlarobenzened5 (24.8%) wan below the 5@2OO?Yo QC limits for sample 
. 031MOOOlOlRE Ail positive and non-detectresultsfortheassoci.atedmmpoundsinthissamplewae 

fliSggd~estimatd(J)and(UJ). 

-. .= 

The Percent Recovery (%R) of chlorobemmed5 (45.3%) was below the 5O-200% QC limits for sample 
038MOOO301. All positive and non-detect results for the associated uqmmds mre flagged as estimated 
0 and C-W. . . 
IX> TCL Compound Identifi&ion: 

‘, [ AllTCLcriteriawereme~sonoactionwasnecesmy. 

X) Compmd Quantitation and Reported contract Rquired Quantitation Limits (CRQL’s): 

AllCRQLcriteriawxmet. Noactionwasrequired 

XI.) Tentatively Identified Compounds (TIC’s): 

XII.) System Pe&mance: 

AllcriteriawmrneJsonoactionwasnecessary. . 

XlIL) ChVrall -oofData/General: 

Sample 031MOOOlOlRE was analyzed 49 minutes afk the 12 hour tuning QC limit. All positive and 
non-detectresultsforthis~le~flaggedas~(~and(W). Forthisream~theoriginal 
analysis for 031MOOOlOl is umsickzd by the validabr to be of pref&le data quality. Since all of tk. 
internal standards failed percent recovery criteria for sample OO6MOOOlMRE, the original analysis for 
this sample is considered by the validator to be of prefkrmble data qualiv. All remain& labaatory@ 
wre acqtable with qualification. 



?hemethodblanks~listedantbtspeadsheets,butthepositivedetectionsoftargetco~~~ 
not record Two method blanks were labeled VBLKO51695I-L Tk data fkom the Form 1 of the earlier 
analysis mre entered on the spreadsheet during validation 

L 

SEM7VOU TILE ORGANIC3 

I*> Holding Times: 

All Holding Time criteria wre met No action was necessary. 

AllGUMSTuningcriteriaweremet,sonoactionwasnecessary. 

III.) Calibration: 

Initial Calibration: 
. . 

The Percent Relative standard Deviations (‘SRSD’s) of hexactiorocycl~ene (35.2%) and 
2,4dinitropheno1(32.1%) exceeded the 30% QC limit for the initial calibration run on 4/28/95 on 
instnmmt HP597OF. Jhere were no positive results for these compounds in the associated sampks. No 
action was required 

Continuing Calibration: 

The Percent Difkences (%D’s) of the following compoti exceeded the 25% QC limit for the 
continuing calibration nm on 511 l/95 at 11:35 on insmxnent HP597OF: 

2Jklxybis(1&0ro~pane) 30.2% 
2-nitroaniline 25.8% 

The results for these vunds in asscciated samples OO6MOOO201,OO6MOOO30~, OO6M000401, 
OO6M000101,OO6M000102 and 031M000101, which consisted entirely of nonxktects, wre flagged as 
estimatg (UJ). 

TkPer0XltDifferences (?4Ds) of the following wnpoti exceeded the 25% QC limit for the 
continuing calibration run on 5/19/95 at 07:50 on instrument HP597OF: 

Ihe Percent l.xkews (%Dk) of the following cxxq!ounds eYCc&ed the 25% Qc limit for the 
continuing calibration run on 5/24/95 at 12:57 on instnrment HP597OF: 

4 



2&=Ywl-chiaropropane~ 
*nimti-n-propylamine 
2,4-dini~he!nol 
4,kdini~2-methylphenol 
bdbenzylphthal= 
di-n-octylphthalate 

273% 
32.7% 
73.4% 
32.7% 
28.3% 

. 

52.1% 

All positive and non-detect results for these compounds in,associated samples O@IMOOOlOl, 
0@4M000201,004Mooo202,OO6M000501,OO6N000501,OO6MOOO502, -1, 006NOOO6Q1, 
038MOOO101, 038MOOO201 and 038MOOO301 were flagged as estimated (J) and (vr>. 

IV.) Blanks: 

Method Blanks: 

Di-n-butylphthalate ws deteckd at 400 @kg in soil n&hod blank SBIJCO50995F. There were no 
positive results for this compound in associated samples OO6MOOO101,OO6M000102,OO6MOOO201, 
OO6M000301,006M000401 and 031M000101. No action was quired. 

Di-n-butylphthalate was detected at 480 ug/kg in soil mthod blank SEXKO51295F. All positive results 
for this compmd in associated smplles 004MOOO101,004M000201, 004M000202,OO6M000502, . 

p-.. OO6M000501,OO6M000601,OO6N000501,OO6N000601,038M000101, 038MOOO201 and 038MOOO301 
less than 10X the blank amount wre flagged as undetected (U) with the detection limit being raised to 
the level of mxamination in each sample. only samples 004MOOO101 and 006MOOO501 required data 

; qualification 
-x 

v-) Surrogate llfmveries: . 

The Percent Recovery (?AR) of 2,4,&ribromophenol exceeded the 19-122% Qc limits far the following 
SampIeS: 

OO6MOOO101 124% 
OO6M000102 137% 
006MOOO20 1 131% 
Oo6MOOO301 180% 
OO6MOOO401 157% 
031M000101 149% 

Since only one surrogate remmy failed for each sample, no action was quired 

The Percent Recowy (%R) of phenol-& exmeded the 24-l 13% QC limits for the following samples: 

006MOOO502 115% 
038MOOO301 116% 

m--.. Since only one surrogate recovery failed for each sample, no action ws rquired 
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VI.) Matrix SpWMatrix Spike Duplicate (MS / MSD): 

The Relative Percent Diffs (RPD) for aceqhex (46%) exweded the 19% QC limit for spiked 
sample-s 038MOOO3OlMS and 038MOOO3OlMSD. The positive result for this cornpod in associated 
sample 038MOOO301 wds pxwiouly flagged by the laboratory as e&mated (J). NO fixrtlier action was 
taken 

‘Ibe RPD for pyrene (114%) exceeded the 36% QC limit for spiked samples 038MOOO3Olh4S and 
038MOQO301MSD. The positive result for this compound in associated sample 038MOOO301 was flagged 
as estimated (J). 

The Percent Recovery (%R) for pyrene in spiked sample 038MO003OlMSD (409%) exceeded the 
35-142% QC limits. ‘The positive result for this con-&pod in associated sample 038MOOO301 was 
previously flagged as esthted (J). No fkther action was requkd. 

VII.) Field Duplicates: 

The Relative Percent DifEkrenCes (RPIYS) for flu)E&ene (84%) and pyrene (71%) exceeded the 60% 
QC limit for soil field duplicate samples OO6MOOO501 and OO6lWOO501. The positive results for these 
two compounds in these two field duplicate samples were flagged as e&mated (J). 

?here were no calculable RPD’s for field duplicate samples 006M000601 and OO6N000601. No action 
was nexssary. 

VIII.) IntexTd standards PerfoIman~: 

All Internal Standard Performance criteriawremet. Noactionwasrequired. 

IX) TCL Compound Identification: 

X) Cmnpmd Quantitation and Reported Contract Reqkd Quantitation Limits (CRQL’s): 

All CRQLcriteriawremet,sonoactionwasrequired 

Xl.) Tentatively Identified Compounds (TICS): 

AllTICcrittiaweremet,sonoactionuastakerL 

XU.) System Perfomunce: 

All laboratory data wre acqtable with qualiiwtion 
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r PESTICIDEWC”‘s 

I.) Holding Times: 

The number of day beIwen sample date and exlmction date for the following samples~exczeeded the 
14 day QC limit: 

*. OO6MOOO501RE ?F 
OO6MOOO502RE 22 
-1RE 22 
OO6NOOO501RE . 
006NOOO6OlRE ii 
038MOOO2OlRE 22 

a.1 Instnrment Performance: 

All -t Perf omanceuiteriammet. Noactionwasrequkd. 

&Z-. g III.) Calibration: 

All Calibration criteria wre met. No action was rquired. 

IV.) Blanks: 

Method Blanks: . . 

There were no positive detections in the method blanks, so no data qualification wts necessary. 

V.) Surrogate Rizcoveries: 

The Percent Recovfzries (YRk) of surrogates in the following Samples exceeded the 30-150% QC limits: 

izlialt 
%R %I3 

OO6MOOO301 184 302 
OO6MOOO30lDL 192 230 
OO6M000401 176 
031MOOOlOl 311 
038MOOO301 226 

All positive results far these samples wre flagged as estimated (J). 

7 . . 
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VI.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

Sample 038MOOO301 was used for the MS / MSD analysis for this SIX. Due to severe matrix effects, 
no results for these samples wre reported Btxause of this, all results for this sample wzre fla& as 
estimated IAmatory Control Samples (LCSs) were also analyzed All recovery criteria for these 
samples were met. No further action ws taken 

VI.) TCL Cornpo~~~I Identification: 

Pesticide/pcB Identification Summary (PIS): 

All PIS criteria were met. No action was required. 

VIII.) Field Duplicates: 

The Relative Percent DifEmmm (RPD’s) fix die&in (22%), 4,4’-DDD (53%) and 4,4’-DDT (8.7%) were 
tithin the 60% QC limit for field duplicate samples 006MOOMOlRE and 006NOOO5OlRE No action 
was taken 

The Relative Percent Diff&e~~ (RPD) for dieldrin (158%) for field duplicate samples OO6M000601RE 
and 006NmlRE exceeded the 60% QC limit. The positive results for this compound in these two 
samples wre previously flagged as estimated (J). No fi.t&er action was taken 

IX) Pesticide Cleanup Check 

Florisil Cartridge Check: 

Gel Pemeation Chromatography (GPC): 

AllGPCcriteriaweremet,sonoactionwasnecmary. 

w overall Assessment of Da.ta&nelal: 

The initial laboratory data mre not available for the ree sample. No comparision of the tw 
analyses could be nude. 

All positive and non-detect results for the re+zmcte!dsamplesinthisSDG~flaggedasestimatedQ 
and(ul)duetoholdingbine~. AU laboratoxy data were acceptable with qualificatior~ 

ORGA NOPHOSPHOR Us PE9TICIDES 

I-> Holding Tii: 

All Holding Time criteria wxe met. No action was reqired 
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n-1 IllmJmnt Perfo-: 

All Instmment Performance titeziaxremet. Noactionwasnecessary. 

III.) Calibration: 
s 

Initial Calibration: 

The Percent Relative standard Kkviation (%RSD) of nxrphos (61.2%) exceeded the 20% QC limit for 
the initial calibration run on 5/12/95. The non-detect results for this cornpod in associated samples 
006M000101,OO6M000102,OO6M000201,OO6M000301,OO6M000401 and 031M000101 were flagged as 
estimated (UJ). 

The Percent Relative Standard Deviation (%RSD) of mexphos (69.4%) exce&.d the 20% QC limit for 
the initial calibration run on 5/23/95. The noxxktect results for this compound in associated samples 

’ ’ OO6M000501,OO6N000501,OO6MOOO502, 006U000601,OO6N000601,038MDOO201,004M000101, 
004M000201,004M000202,038MOOO101 and 038MOOO301 wwe flagged as e&mated (UJ). 

Continuing Calibration: 
. . 

-. 
The Percent Differences (%Dk) of the following compounds exceeded the 25% QC limit for the 
continuing calibration run on 504195 at 01:08: . . 

m 
68.3 
38.1 
63.2* 

ET 
36:7* 
2900* 

* Theo/pD’sforthesecompoundswrefi-omtheseumdaywlurnn. 

The positive and non-detect results for these compounds in associated samples OO6M000101, 
OO6h4000102,OO6M000201,OO6M000301,OO6M000401 and 031M000101 wre flagged as estimated (J) 
and (vr). 

The Pczrcent Differences (%D@s) of the following conqxxmds cxeeded the 25% QC limit for the 
continuing calibration nm on 5/24/95 at 19156: 

%a 
27.7 

tokuthion 115 

- s 
27.1’ 
38ooo* 

% .;.J * The”/aD’sforthesecompounds~~mthesecondarycolurnn 



me results for these ~rnp.m& in associated samples OO6MWO501,OO6N000501,006M000502, 
OO6M000601,OO6N000601, 038M000201,004h4000101,004M000201,004M000202,038M000101 and 
038MOOO301, which consisted entirely of non-detects, were flagged as estinuted (vr). 

The Percent DifTerences (%D’s) of the following compounds exceeded the 25% QC limit for the 
continuing calibration run on 5/25/95 at 07:5 1: 

%Q 
alpha mevwhos 26.1 
tokuthion 158 
fwlfbthion 45.0 
Sti@lOS 29.3 
sulpf~ 
guthion E 

s 
32:4 
290000* 

fensolfiIthion .. 29.6* 
guthion 32.5* 
cOumaphOS 25.9* 
m 

* The O/is for these compmds wxe taken fkom the secondary column 

The results for these -oxnpounds in associated samples 004M000101,004M00020 1,004MOOO202, 
038MCKKJlOl and 038MOOO301, ulhich consisted entirely of nondetects, were flagged as estimated (UJ). 

Method Blanks: 

All Method Blank criteria wre met. No action was required 

v-1 Surrogate Recoveries: 

All Surrogate Recovery criteria for the method ws met. No action was requind ’ 

VI.) .Marrix SpikdMatrix Spike Duplicate (MS / MSD): 

The Relative Percent Diff- (RPDs) for the following cornpmds exceeded the 15% QC limit for 
spiked samples 038MOOO3OlMS and 038M000301MSDz 

?ZE 17% 
17% 

guthion 26% 

The nondetect results fbr these compounds in associated sample 038MOOO301 wxtz pmiously flag@ as 
thmated(uJ). Nofintheractionwasnecessary. 

10 



*f- I . 
The Percent Rewveries (Y&s) of the following wmpmds urznz outside the 50-140% QC limits for 
samples 038MOOO3OlMS and 038MOOO3OlMSD: 

F 
Ei 

MsQ L 
%lR 

0 0 
merphos 0 . 0 
tokuthion 175 . . 195 
fknsohthion 159 
guthion 150 

The non-detect results for naled and mzrphos in associated sample 038MOOO301 WZR rejected (R). There 
were no positive results for the remain& the wmpouncis in the associated sample. no f&her action 
wasrequired. 

VII.) TCL Compmd Iderrtificatim 

=- All Compound Identifimtion criteria were met. No action was quired. 

s‘ 
9. 

VIIl.) Field Duplicates: 

There wre no calcuable Relative Percent Differences (RPD’s) far field duplicate samples OO6M000501 
and OO6N000501. No action was required . . 

There wre no calcuable RPD’s for field duplicate samples OO6M000601 and OO6N000601. No action 
was necessary. 

IX) overall hes!men t of Data/General: 

Nakd and merphos wre rejected in sample 038MOOO301 due to O?h recoveries in the MS / MSD’s. 
All remainhg laboratory data were acceptable with qualification 

_- 

HERBICIDES 

1.) Holding Times: 

AllHoldingTiititeriawaemet. Noactionms~ 

II.) -t Performance: 

All -t Perfornxmce criteriawnmet Noactionwasnecessary. 

11 



III.1 Calibration: 

Initial Calibration: 

The P&t Relative Standard Deviation (%RSD) of MCPP (21.6%) exceeded the 20% & limit for the 
primary column for the initial calibration nm on 5/16/95. Since only one wmpound exceeded the 20% 
limit and it w less than 30%~ no action wd5 necessary. 

-‘Ibe %RSD’s for MCPP (58.6%), MCPA (X5%), 2,4,5-T (21.4%) and 2,4-DB (35.3%) exwxied the 
20% QC limit for the secondary wlunm fw the initial calibration nm on 5/1695. The results for these 
wmpmds in associated samples OO6M000101,OO6M000102,OO6M000201,OO6M000301,OO6M000401 
and 031M000101, which wnsisted entirely of nor&kc& wtml?flaggedasesti~ed(uJ). 

Continuing Calibration: 

Ihe Percent Difference (WI) of 2,4-DB (68.7%) exceekd tk 25% QC limit for the wntinuing 
calibration nm on 5/17/95 at 10:49 on the xwndary wlunm. ‘lhe results for 2,4-DB m previously 
qualified in the associated samples based on the initial calibration No fkther action was required 

The Percent Difference (%Dj of 2,4-DB (83.5%) on the secondary column exceeded the 25% QC limit 
for the continuing calibration run on 5/17/95 at 16~12. The results for 2,4-DB vxre previously qualified 
in the associated Samples based on the initial calibration. No fixther action W required 

The Percent Difference (?&I) of dalapon (38.1%) on the primary column exceeded the 25% QC limit for 
the continuing calibration run on 5/25/95 at 1915. The results for this wmpmd in associated samples 
004M000101,004M000201,004M000202,OO6M000501,OO6N000501, OO6M000502,OO6M000601 and 
006NOOO601, which consisted entirely of non-detects, m flagged as estimated (UJ). 

The Percent Differences (Y’s) of dalapn (51.1%) and 2,4-DB (82.8%) on the secondary column 
exceeded the 25% QC limit for the wntinuing calibration run on 5/25/95 at 1915. The non-detect results 
for these wnpmds in associated sample 004M000101 use flagged as e&mated (UJ). 

The Percent Diffexnces (%Dk) for the following wmpounds exaxded the 25% QC limit for the 
continuing calibration run on 5/26/95 at 04:lO: 

dabon 
2,4-D 
silvex 
2,4,5-T 
2,4-DB 
dinoxb 

%I2 
51.3 
549 
27.2* 
29.0* 
28.6* 
113* 
28.7* 

* The O/is for these wmpounds were from the sewn&y column 

12 



Tbe positive and non-detect results for these compounds in associated samples 006MOOO501, 
OO6NOOO501, OO6M000502,OO6M000601,OO6N000601,004M000201,004M000202, 038MOOO101, 
038MOOO201 and 038MOOO301 were flagged as estimated (q and (UJ). 

The Percent Differences (%Dk) for the following wmpounds exceded the 25% QC hi? for the 
wntinuing calibration nm on 5/26/95 at 18:58: 

%I2 
259 

2,4,5-T 38.5* 
2,4-DB %.l* 

* The%Dkforthesewrnpxmds~hmthesewndarywlumn. 

These wmpomcls in the associated samples - previously qualikd. No ikrtlxr action wds necessary. 

The Percent Differences (%Ds) for the following wmpounds e-xcedd the 25% Qc limit for the 
wntinuing calibration nm on 5/27/95 at 01:59: 

%R 
42.4 

Qlapan 33.1* 
2,4,5-T 25.8* 
2,4-DB 112* 

* The O/IS far these wrnpmds were from the sewn&q wlumn 

The results for these! wrnpounds in am&ted samples 006M000501DUP, 006?4000501DUP, 
oo6M000502DUP, OO6MOOOfXI1DUP and OO6N000601DUP, which wnsisted e&rely of now, 
mere flagged as estimated (UJ). 

‘Ihe Percent Differences (%D’s) for the following wmpmds cxcee&d the 25% QC limit for the 
wntinuing calibration run on 5/27/95 at 08:35: 

- 

5 
L-2 ::, ’ 

dalapon 111* 
MCPA 25.6 
MCPA 49.9* 
cfkamba 327* 
MCPP 56.5’ 
dicllloropop 38.5* 
2,4-D 46.3* 
silvex 38.2* 
2,4,5-T 48.4* 
2,4-DB 142* 
dinoseb 29.8* 

PiI2 
42.4 

13 . . 



The positive and non-detect results for these compounds in associated samples oo6M000501DUP, 
OO6NOOO5OlDUP, 006MOOO502DUP, 006MOOO6OlDUP, 006N000601DW, 038MOC’O101DuP, 
038MOOO2OlDUP and 038MOOO3OlDUP = flagged as estimated (n and (VJ). - 

The Percent Differences (%D’s) for the following wmpoun& exceeded the 25% QC limit for the 
wntinuing calibration run on 5/27/95 at 16:33: 

dabon 
dinoseb 
dinoseb 
dicamba 
dichloropmp 
2,4-D 
silvex 
2,4,5-T 
2;4-DB 

xl2 
53.0 
67.1* 
31.1 
35.9* 
37.6* 
41.7* 
44.5* 
46.2* 
50.0* 
216* 

* The O/&D?5 for these wmpound were from the wnfhatiom column. 

The results for these wmpoti in all associated duplicate samples wr=re previously qualified No fin-her 
action w reqked. 

l-v.1 Blanks: 

Method Blanks: 

All Method Blank criteria LXX met. No action LKLS requkd. 

v-1 Swogate Rewveries: 

The Percent Rewveries (%Rk) of the surrogate in the following samples exceeded the 3@150% QC 
hIitS: 

OO6MOOO501 
006MOOO5OlDUP 
OO6NOOO501DUP 
038M000101DUP 
006MOOO502 
006MOOO601 
Oo6MOOO502DuP 
OO6M000601DUP 

%iEi 
271 
257 
156 
163 
172 
227 
159 
200 

14 



,P, 
F 

All positive results for these samples wre flagged as estimated (J). 

Vl.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

The Relative Percent Difierenazs (RPDs) for the following co@& exceeded the 20% QC limit for 
spiked samples 038MOOO3OlMS and 038MOOO3OlMSD 

. 22 
silvex 89 
2,4,5-T 99 
2,4-DB 200 

87 
110 

.a The results for these compounds in associated sample 038MOOO301, which consisted entirely of 
nondetec@weIzflag&asestimated(UJ). 

The Percent Recoveries (%Rk) of the following compourxis vkere outside the 1~150% QC limits for 
samples 038MOOO3OlMS and 038MOOO301MsD: 

dicamba 
MCPP 
MCPA 
2,4-D 
silvex 
2,4,5-T 
2,4-DB 
dinoseb 

\ 
MS 
SIR 
0 

20 
300 

1100 
500 
0 

364. 

%R 

ii 
400 
280 
360 
420 
168 
540 

There wre no positive detections of these compounds in associated sample 038MOOO301. The non- 
detect results for dalapon, dicamba and 2,4-DB wre rejected (R). 

The Relative Percent DifEkrenm (RPDk) for the following compomds exceeded the 20% QC limit for ‘. 
samples 038M000301DUPMS and 038MOO0301DUPh6D1 

122 
silvex 74 
dinoseb 32 

The results for these compounds in associated sample 038MOOO301DUP, which cm&ted entirely of non- 
detects,u-aeaaggedasestirxlated(uJ). 

:- 
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The Percent Remveries (Y&k) of the following cmpunds wtzre outside the lO-150% QC limits for 
samples 038M000301DUPIVfS and 038M000301DUPMSD: 

dicamba 
MCPP 
MCPA 
234-D 
silvex 
2,4,5-T 
2,4-DB 
dinoseb 

0 
0 

520 
220 

1260 
0 
0 

244 

%& - 
0 
0 

580 
320 
560 
580 
0 

118 
176 

There were no positive detections of these compounds in am&ted sample 038MOOO3OlDUP. 
The non-detti results for dalapon, dimmba, 2,4-DB and 2,4,5-T in this sample wre rejected (R). 

VII.) TCL Compmd kkntification: 

All Compound Identifkation criteria wre met. No action was required. ’ 

VIII.) Field Duplicates: 

There wre no calculable FZelative Percent Difkenm (RPLYs) for field duplicate samples 
OO6M000501DUP and OO6NooO501DUP. No action was required. 

The Relative Percent DXkrence (RPD) for 2,4-D (113%) exceeded the 60% QC limit for soil field 
duplicate samples 006MOOO501 and 006NOOO501. The positive results for this cornpound in these two 
samples wre previously flagged as estimated (J). No fkrther action was necessary. 

The Relative Percent Difference (RPD) for MCPA (17%) ws within the 60% QC limit for soil field 
duplicate samples 006MOOO601 and 006NOOO601. No action was necessary. . . 

The Relative Percent Diff- (RPD) for MCPA (57%) was within the 60% QC limit for soil field 
duplicate samples OO6M000601DUP and 006NOOO601DUP. No action was necessary. 

Ix) overall Assessment 0fDawGeneral: 

Samp1e.s OO6MOOO501,OO6N0501,OO6M000502,OO6M000601,OO6N000601,038M000101, 
038MOOO201 and 038MOOO301 wzre analyzed twice due to decmsed CCV responses a&r their first nm 
Thesecondsetofanalyses(denotedbytheDUPsuffix)incurredthesameproblemalso. Theoxigiml 
analyses ate considered by the validator to be of preferrable data quality since both sets of analyses 
resulted in the same problem. 
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?he nondetect results for 2,4-DB, dalapon and dicamba in sample 038Mooo301 and 2,-DB, 2,4,5-T, 
dakqon and dicamba in sample 0380003OlDUP wzre rejected due to 0% recover& in their respective 
MS / MSD’s. All other laboratory data were acceptable with qualification 

c 
TOTAL METALS md CYANDE 

I.> Holding Times: 

All Holding Time criteria wre met. No action MIS mpired. 

n.1 Calibration: 
s 

All Calibration criteria wre met No action was mpired. 

III.) Blanks:’ 

The following blank results represent the highest detections associated with the samples and wre used 
for data qualification: 

iz$F lUllI ?Egg %? 
PBS wbalt 0:60 tngkg 
CC34 silver 6.40 ug/L 2-z 
PBS tin 3.23 m&q lk2 

PBS = preparation Blank (Soil), CCB = Continuing CaMnation Blank 

All results greater than the IDL but less than 5X the blank amount (Action Lwel, m&g for soil samples) 
for which the contaminated blank uas an associated calibration or laboratoxy preparation blank wre 
flagged as undekcted (U). 

The following analytes had negative results with absolute values greater than the IDL’s 

cadmium T 
cCB3 lead -2.30 ug5 i30 
CCBl thallium -3.40 llgL 3.40 
CCBl zinc -20.4 t.qjL 20.4 

CCB = continuing Calihtion Blank 

All asscciated positive sample results less than 5X the absolute value of the negative blank result were 
flaggedasestimated(J)andallassociatednoAewts wereflaggedas-(UJ). 



IV.) ICP Interfizrence Check Sample Results: 

All Interference Check Sample criteria were met. No action was required. 

v.1 ICP Serial Dilution Analysis: 

AIlserialDilutionniteria~met,sonoactionwasnecessary. 

.vI.) xLi.boratory control Szmples (KS): 

All IAmatory Conuol Sample criteria were met. No action was req.&d. 

VII.) Duplicate Sample Analysis: 

The Relative Percent Diffm (RPD) for lead (86.1%) exceeded the 35% QC limit for soil sample 
038MOOO3OlMD. The positive and nondetezt results for this analyte in all associated samples in this 
SDGmreflaggedasehnated(J)and(UJ). 

VIII.) Matrix Spike Recoveries: 
. 

The Percent Remveries (%Rs) of the following cmnpounds wm below the 75-E% QC limits for 
spiked sample 038MOOO3OlMS: 

antimony 41.1% 
SeleIliUlTl 73.4% 
silver 30.3% 

The positive and nondetect results for these analytes in all samples in this SDG were flagged as 
estimated (Jy) and (UJ). 

IX) Field Duplicate-s: 

The Relative Percent Differences (RPIYs) for the following analytes wue calculated for field duplicate 
samples OO6M000501 and OO6N000501: 

izzE 
beryllium 
ChromiUlTl 

wbalt 

izr 
IliCk 

tin 

55% 
11% 
16% 
loo/o 
27% 
1.1% 
9.7% 
15% 
33% 

All RPD’s were within the 60% QC limit for soil samples. No action was nezemry. 

., : 
: m.-..-: 

-4 
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j 
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The Relative Percent IDiffereflces (RPD’s) for the following analytes were calculated for field duplicate 
samples 006MOOO601 and 006NOOO601: 

arsenic 

gzm 

cadmium 

Chl-OIIli~ 

cobalt 

coppa 
lead 
Ilkkd 

vanadium 

zinc 

62% 
76% c 

50% 
69% 
15% 

28% 

38% 
82% 
39% 
48% 
17% 

w Furnace Atomic Absorption QC: 

Methd of !bndard Addition: 

?he meflicient of correla.tion for arsenic in samples OO6M000101 (0.873) and 006MOOO501 (0.984) were 
below the 0.995 QC limit. The positive results for this analyte in these samples wre flagged as 
estimated (J). 

Post Digestion Spike Recovery 

The Percent Recoveries (%R’s) of thallium in the following samples were below the 85- 115% QC limits: 

OO6M000102 
Oo6MOOo201 
006MOOO401 
031M000101 
WMOOO2O 1 
004MOOO202 
OO6NOOO501 
006NOOO601 

81% 
81% 
81% 
65% 
83% 
78% 
73% 
81% 

All results for thiS adyte in these Samples, which czOn&ed emIire!ly of nOnde!tq were! prwi0uSly 

flaggedasestimated(J)and(uJ). Nofurtheraction~taken. 

The Perent Fkcoveries (WCs) of lead in Samples OO6NOOO501(76%) and 006M000401 (83%) were 
below the 85-l 15% QC limits. ‘Ik positive results for this adyte in these two Samples were prevkmly 

flaggedasestimated(J). Nofbheractionwasnecesmy~ 

L .; .:g 
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-he Percent Recoveries (%R’s) for selenium in samples 031M000101 (125%), 004M000101 (117%) and 
OO6M000101 (117%) exceeded the 85-115% QC limits. Since there were no positive detections of 
selenium in these samples, no action was necessary. 

XI.) Sample Resulg Calculationkmmiption Verification: 

Allcriteriaweremet,sonoactionwastaken. 

XII.) Quarterly Verification of IIlsmLntalparameters: 

Allcriteriavmeme~sonoactionmstaken 

XIII.) overall Assessmentofl3atalGeneral: 

All laboratory data were acceptable with qualification. 

TOTAL PETROLEWHYDRK4RBONS 

I.> Holding Times: - 

Allsampleswereextractedandanal~withintherequiredholdingtimes. NoachonwreqUired 

D-) Lnstnrment Performance: 

All Insmnnent Performance criteria wre met. No action was nemszuy. 

III.) Calibxation: 

All Calibration criteria wre met. No action was necessary. 

IV.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks, so no data qualification was neceky. 

V.) bboratory Control Samples (ES): 

AllLCSRecovexycriteriawremet. Noactionwasrequkd. 

VI.) Matrix Spike / Matrix Spike Duplicate (MS / I&D): 

AllA4S/MSDcriteriaweretmt. Noactionwasneceswy. 

VII.) TCL Compound Identification: 

All Compound Identification criteria were met. No action was reqirired 
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VIII.) Field Duplitxtes: 

There wre no field duplicates associated with this SDG. 

Ix> Ovd Assessment ofData/M: 

All data wexc acceptable without quahfication 

DLtTYiL RANGE ORGANIC3 

1.) Holding Tii: 

All samples were extracted and analyzed within the mquired holding tims. No action was required. 

. II.) Instnrment Perfonnamx: 

All Irlmm?mt Performance criteria wre met. No action was necewry. 

m.1 Calibratiorx . 

=- All Calibration criteria mrz met. No action wm necessary. 

IV.) Blanks: + .> ~ 
c : _ Method Blanks: 

IIEIZ were no positive detections in the method blanks, so no data qualification was rosary. 

v.1 Surrogate Recoveries: 

The surrogate Percent Recovuy (%R) in saqle 031MOOO301 ws zero percent (0%) due to sample 
dilution No action was reqiml 

VI.) Matrix Spike”/ Matrix Spike Duplicate (MS / MSD): 

AllMS/MSDcriteriaweremet Noactionwneceswy. . . 

VII.) TCL hnpomd Identification: 

All Cmnpound IWcation c&e& wre met. No action ms quired. 

VIII.) Field Duplicates: 

‘Ibe Relative Percent Difkmm ws zero penxmt (0%) fm field duplicate samples OO6MOOO501 and 
Oo6NOOO501, which was within the 60% Qc lit No action was necessary. 

fL .:--j 
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There v.cre no calculable RPD’s for field duplicate samples OO6M000601 and 006NOOO601. No action 
was required. 

Ix> overall Assessment of Data0nera.l: _ * 

All data wre acceptable without qualification 

GASOU’E RANGE ORGANIC!? 

I.1 Holding Tii: 

Allsample.swereexmctedandanalytedwithintherequkdholdhgtimes. Noactionwasrequkd. 

n.> II-Emma PerfoImaru: 

All Il-lmmmt Performance criteria mere met.. No action was xwxswy. 

m.) Calibration: 
w 

All Calibration criteria were met. No action was necessary. 

N.1 Blanks: 

Method Blanks: 

There were no positive detections in the xmthod blanks, so no data qualification was necessary. 

v.1 Surrogate Rewveries: 

The Surrogate Percent Recoveries (%R’s) in samples 03 lMOOOlO1 (37%) and 004MOOO202 (49?A) wre 
below the 50-15O?h Qc limits. The results for these samples, which tinsisted entirely of nondeta 
wre flagged as estimated (UJ). . . 

vi.) @atrix Spike 1 Matrix Spike Duplicate (MS / MSD): 

AllMS/MSDcriteriawremet. Noactionwasnecesmy. 

VII.) TCL Compound Identification: 

All Compound Iderrtification criteria wxe m% No action was reqked. 

VIII.) Field Duplicates: 

‘Ihere v-me no calculable Relative Percent Diff- 
and OO6NOOO501. No action was necessary. 

(RPD’s) for field dt@kate samples OO6MOOO501 
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There wre no calculable Relative Percent IIifSerences (RPD’s) for field duplicate samples 006MOO060] 
andOO6NOOO601. Noactionwasnecesay. 

Ix> overall Assmment of Data/General: 
. 

All data wre acceptable with qualification 
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r 
DATALCPZ 

10/02/95 
NAS MEMPHIS 

NAS MEMPHIS, RFI, ASSEMBLY B 
Primary Sarrples 

: 

1395 SWlE ID ------- 

w nai OIIICIXAL ID ----- 
0 LA8 SAWLE ID --- 

SAMPLE DATE ----- 
c2 DATE EXTXACTEU -- 
cdrl DATE ANALYZED --- 
Q )(A,R,X ---------- 

c.2 
W,,S --------e-m 

CAS II Psrenwter 

99900-02-6 TPH - Diesel Range Orgsnics 

004-H-0001-01 
004n000101 
122951 
05/04/95 
05/18/95 
D5/19/95 
Sedmt 
w/Kg 1 

11000. 

004-M-0002-01 
004H000201 
122952 
05/04/95 
05/18/95 
05/19/95 
Seckmt 
w/Kg I 

41000. 

004-M-0002-02 
004HOOO202 
122953 
05/04/95 
05/18/95 
05/19/95 
Sechnt 
w/Kg A 

29000. * 

DO6-n-0001-01 
Do6M000101 
122855 
05/03/95 
05/10/95 
05/12/95 
sedmt 
w/Kg A 

11000. 

++* Validation Complete l ** , 

&+0001-02 
)06M000102 
122856 
35/03/95 
D5/10/95 
D5/12/95 
sechnt 
w/Kg A 

4500. u 

Page: 4 

lime: 16:59 

106-M-0002-01 
l06)(000201 
22857 
15/03/95 
15/10/95 
15/13/95 
Lechnt 
WKg A 

4700. u 
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DATALCPZ 

10/02/95 

1395 SAMPLE ID -------: 
HDD Md DRJCIYM ID -----: 

a 
LAB SAMPLE JD ---: 

c5, 
UllPLE DATE -----: 
DATE EXTRACJED --: 

cl DATE AJJALIZED - --: 
CL7 M,RJX -----e---v: 

i? 
WJTS -----m----w: 

tA4 # Paramctcr 

WOO-02-6 TPH - Diesel Range Organics 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

006-N-0006-01 
006N000601 
122958 
05/04/95 
OS/W95 
05/20/95 
sedmt 
w/Kg A 

5700. IJ 

Primary Samples 

031-M-0001-01 
031H000101 
122860 
05/03/9s 
05/10/95 
05/13195 
sedmt 
w/K!4 A 

360000. 

038-n-0001-01 
038H000101 
122959 
05/04/95 
05/18/95 
0.5/20/95 
Sedmnt 
m/Kg A 

82000.' 

l ** Validation Comnlct+? l *+ 

138-u-0002-01 
138MOOO2O1 
122960 
85/04/95 
85/10/95 
E/20/95 
5ccbmt 
w/Q L 

)38-M-0003-01 
~38M000301 
122961 
)5/04/95 
n/18/95 
E/20195 
;edmt 
&t/Kg A 

23000. 

Page: 6 

Tim: 16:59 



DATALCPZ 

lO/O2/95 

13% SUQLE ID -------a 
RERR ORJCJNAL ID -----a 

LAB SAJR’LE tD ---J 
WR'LE DATE -----a 
DATE EXTRACTED --) 
DATE ARMYZED ---) 
m,RJX ------e-e-, 

w,rs ----*------) 

CM # Paruncter 

94-75-7 2.4-D 
94-02-6 2,4-D0 
88-15-7 Dinoscb 
93-76-5 2.4.5-T 
93-72-l 2,4,5-TP (Silvcx) 
75-W-0 Dalapon 

1916-00-9 Dhmba 
120-36-f Dich\orprop 
94-74-6 MCPA 
93-65-2 MCJ'P 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

004-M-0001-01 
004n000101 
122951 
05/04/95 
05/23/95 
05/25/9s 
S&t 
w/Kg I 

9.4 u 
9.5 UJ 
4.7 u 
5.8 
0.95 u 

23. UJ 
0.94 u 
9.4 u 

940. u 
940. u 

Primary Samples 

004-M-0002-01 
004H000201 
122952 
05/04f95 
05/23/95 
05/26/95 
Seht 
w/Kg A 

9.4 UJ 
9.5 UJ 
4.7 UJ 
0.95 UJ 
0.95 UJ 

23. UJ 
0.94 u 
9.4 u 

5300. 
940. u 

)04-H-0002-02 
304H000202 
122953 
35/04/95 
D5/23/95 
35/26/95 
secht 
w/Kg I 

36.' J 
9.5 UJ 
4.7 UJ 
0.95 UJ 
0.95 UJ 

23. UJ 
0.94 u 

23. 
1100. 
940. u 

306~!4-0001-01 
306#000101 
122855 
35/03/95 
OS/16195 
Q5/31/95 
khtlt 
w/K0 

9.4 u 
9.5 UJ 
4.7 u 
0.95 UJ 
0.95 u 

23. U 
0.94 u 
9.4 u 

940. UJ 
940. UJ 

006-M-0001-02 
006M000102 
122856 
05/03/95 
OS/l6195 
05/31/95 
secimt 
WU A 

9.4 u 
9.5 UJ 
4.7 u 
0.95 UJ 
0.95 u 

23. U 
0.94 u 

'9.4 u 
940. UJ 
940. UJ 

page: 7 

lime: 16:59 

106-R-0002-01 
30&000201 
122857 
)5/03/95 
35/16/95 
35/31/95 
sechnt 
w/Kg A 

9.4 u 
9.5 UJ 
4.7 u 
0.95 u 
0.9s UJ 

23. U 
0.94 u 
9.4 u 

940. UJ 
940. UJ 

*++ Validation Cmlete +** 



DATALCPZ 

10/02/95 
NAS MEMPHIS 

NAS MEMPHIS, RFI, ASSEMBLY B 
Primary Sarrples 

13% SAWLE JD -------a 
IJERO ORJGJJJAL ID -----a 

3 LAB SA)(PLE ID ---a 
2 SAW’LE DATE -----> 

3 DATE EXTXACIEJJ --3 

2 

DATE AJJAJmIZED ---a 
)IAnJX -----me---, 

w*T* ----------.., 

7 

CAS # Parmeter 

94-Z-T 2.4-D 
94-82-6 2-kDB 
88-85-7 Dinoseb 
93-76-5 2.4.5-T 
93-72-l 2,4,5-TP (Silvex) 
75-W-O Dalspon 

1918-00-9 Dicmba 
120-36-S Dlchlorprop 
94-74-6 JKPA 
93-65-2 MCPP 

, 

006-M-0003-01 
006M000301 
122858 
05/03/95 
OS/l6195 
05/31/95 
sedmt 
w/Kg A 

9.4 u 
9.5 UJ 
4.7 u 
0.95 UJ 
0.95 u 

23. U 
0.94 u 
9.4 u 

940. UJ 
940. UJ 

006-M-0004-01 
006M000401 
122859 
05/03/95 
05/16/95 

~z!A:95 
wf Kg A 

9.4 u 
9.5 UJ 
4.7 u 
0.95 UJ 
0.95 u 

-23. U 
0.94 u 
9.4 u 

940. UJ 
940. UJ 

D06-H-0005-01 
006M000501 
122954 
05/04/95 
05/23/95 
05/26/95 
sedmt 
'a/Kg A 

22.9 J 
33. J 

4.7 UJ 
0.95 UJ 
2.5 J 

23. UJ 
0.94 u 
9.4 u 

940. u 
940. u 

)06-N-0005-01 
D06N000501 
122955 
05/04/95 
E/23/95 
D5/26/95 
5edmt 
w/U A 

49. J 
9.5 UJ 

IS. J 
0.95 UJ 
0.95 UJ 

23. UJ 
0.94 u 
9.4 u 

940. U 
940. u 

106-M-0005-02 
106MOOO502 
I22956 
~5/04/95 
E/23195 
E/27/95 
iectnnt 
&i/Kg A 

130. J 
9.5 UJ 
4.7 UJ 
0.95 UJ 

. 0.95 UJ 
23. UJ 
0.94 u 
9.4 u 

940. u 
940. u 

page: 6 

lime: 16:59 

06-n-0006-01 
06n000601 
22957 
s/04/95 
5/23/95 
b/26/95 
Iedmt 
Ig/Kg A 

9.4 US 
9.5 UJ 
4.7 UJ 
0.95 UJ 

12. J 
23. UJ 

0.94 u 
9.4 u 

11000. J 
940. u 

l ** Validatiork Complete ++* 

c 



NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

Page: 9 

Tim: 16:59 

DATALCPt 

10/02/95 

Primary Samples 

031-n-0001-01 
031t4000101 
122860 
05/03/95 
05/16/9S 
05/31/95 
Secht 
w/Kg A 

038-H-0001-01 
03&4000101 
122959 
05/04/95 
05/23/95 
05/26/95 
Seht 
'a/Kg A 

038-H-0003-01 
038M000301 
122961 
05/04/95 
05/23/95 
05/26/95 
sedmt 
w/Kg A 

13% SA)PlE JD -------a 
HERR ORlCINAL ID -----a 

IA6 SAMPLE ID ---> 
SAWLE DATE -----J 
DATE EXTXACTED --a 
DATE AXALYZED ---> 
m,RJ,J -----me---, 

UlJTS ---------a-) 

CAS t Parwter 

006-N-0006-01 
006N000601 
122958 
05/04/95 
05/23/95 
05/26/95 
Secht 
w/Kg A 

038-M-0002-01 
038nOOO201 
122960 
05/04/95 
05/23/95 
05/26/95 
secbmt 
w/Kg c 

94-75-7 2.4-D 
94-02-6 2.4.DB 
88-85-7 Dinaseb 
93-76-5 2.4.5-l 
93-72-l 2,4,5-W (Silvex) 
75-99-O Dalapcm 

1918-00-9 Dkmba 
120-36-S Dichlorprop 
94-74-6 MCPA 
93-65-2 MCPP 

9.4 UJ 
9.5 UJ 
4.7 UJ 
0.95 UJ 
0.95 UJ 

23. UJ 
0.94 u 
9.4 u 

13000. 
940. u 

22. 
9.5 UJ 

24. 
0.95 UJ 
0.95 u 

23. U 
7.2 
9.4 u 

940. UJ 
940. UJ 

9.4 UJ 
9.5 UJ 
4.7 UJ 
0.95 UJ 
0.95 UJ 

23. UJ 
0.94 u 
9.4 u 

940. u 
940. U 

9.4 UJ 
9.5 UJ 
4.7 UJ 
0.95 UJ 
0.95 UJ 

23. UJ 
0.94 u 
9.4 u 

940. u 
940. u 

9.4 UJ 
9.5 UR 
4.7 UJ 
O.% UJ 
0.95 UJ 

23. UR 
0.94 UR 
9.4 u 

940. u 
940. UJ 

+*+ Validation Complete ++* 



DATALCPZ 

lO/d2/9S 

13% *LE J,, ----___ 

*TM ORJCJJJAL ID ----- 

Q LAS SAMPLE ID --- 

z 

WPLE DATE ----- 
)uTR,X ------a--- 
u(J,S -------em_- 

,- 

csr Parameter 

Sg Antimony 
AS Arsenic 
BA Barb 
BE Berylliun 
CD Cadniun 
CR Chromiun 
co Cobalt 
CUCappcr 
PB Lead 
HO Mercury 
WI Nickel 
SE Scteniun 
AC Silver 
TL rhdlliw 
v vanadiun 
i!R 2rnc 
SN Tin 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

Primary Samples 

004-M-0001-01 
004w000101 
5-122962s 
05/04/95 
Sedmnt 
HWKG A 

14. UJ 
9.3 

294. 
0.96 U 
0.84 UJ 

14.4 
14.9 
17.4 
18.2 J 
0.14 u 

27.6 
0.56 UJ 
0.84 UJ 
0.56 UJ 

33.8 
69. 

4.2 U 

004-R-0002-01 
004H000201 
5-122963s 
05/04/95 
Sechnt 
#G/KG A 

16.3 UJ 
9.9 

221. 
0.73 u 
0.98 UJ 

26. 
9.3 J 

25.8 
43.8 J 

0.16 U 
18.9 
0.65 UJ 
0.98 UJ 
0.65 UJ 

20.8 
78.4 
4.9 u 

004-W-0002-02 
004M000202 
5-122964s 
05/04/95 
Secht 
MC/KG A 

13.5 UJ 
2.9 

178.' 
0.6 ll 
0.81 UJ 

14.1 
4.9 J 

15.3 
16.3 J 
0.15 

15.8 
0.54 UJ 
1.2 UJ 
0.54 UJ, 

13.4 J 
56. 

5.1 u 

l ** Validatllon cfmnnl~~~, l ** 

106-n-0001-01 
1o6M000101 
)-12286lS 
15/03/95 
sedlmt 
'IO/KG A 

12.2 UJ 
7. J 

159. 
0.37 u 
0.7-3 UJ 

39.2 
8. J 
8.1 

346. J 
0.12 u 
8.8 J 
0.44 UJ 
0.74 UJ 
Q.49 UJ 

14.1 
20.2 J 

3.7 u 

@6-w-0001-02 
Kl6u000102 
1-122862s 
~5/03/95 
iedmt 
{G/KG A 

13.4 UJ 
8.2 

137. 
0.47 u 
0.81 UJ 

10.7 
10.2 J 
13.8 
41.8 J 

0.13 u 
16.9 
0.54 UJ 
1.3 UJ 
0.54 UJ 

19.1 
44.4 

7.4 u 

Page: 10 

lime: 16:59 

)06-M-0002-01 
1O6m000201 
b-1228638 
)5/03/95 
iechnt 
IGIKG A 

13.5 UJ 
16.6 

361. 
0.94 u 
0.97 J 

12.7 
32.4 
19.8 
29.4 J 

0.14 u 
31.4 

0.54 UJ 
1. UJ 
0.54 UJ 

40. 
49.1 

4.6 U 



OATAlCP2 

10/02/95 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

Primary Samples 

Page: 11 

Time: 16:59 

1395 -LE ,D ----_--; 
WETAl oRIclluL 1D -----: 

LAN SNPlE ID ---: 
SAlPLE DATE -----: 
M,R,# -------m--: 
u(,,s --------m--; 

CAS # Parmeter 

SB Antimony 
AS Arsmic 
BA Bariun 
BE Bcrylliun 
co cschliun 
CR Chranlun 
co tobdt 
CUCopptr 
PB Lead 
HG Ncrcury 
WI Nickel 
SE Sclmlun 
AC Silver 
TL Thrlliun 
v vmediun 
tn Llnc 
SW Tin 

006-M-0003-01 
00&000301 
0-122864s 
05/03/95 
sechnt 
BG/KC A 

14.1 UJ 
11. 

176. 
0.54 u 

10.3 
57.8 

9.8 J 
24.9 

122. J 
0.14 u 

14.1 
0.56 UJ 
1.1 UJ 
0.56 UJ 

18.4 
184. 

4.2 u 

006-M-0004-01 
006H000401 
O-1228655 
05/03/95 
sechnt 
MC/KC L 

15.1 UJ 
5.4 

233. 
0.66 u 
0.91 UJ 

13.9 
11.9 J 
12.3 
13. J 
0.15 u 

15.6 
0.61 UJ 
0.91 UJ 
0.61 UJ 

20.6 
32.6 

4.5 u 

006-M-0005-01 
006M000501 
5-122965s 
05/04/95 
sectrnt 
MC/KC I 

15.5 UJ 
5.4 J 

215. 
0.74 u 
0.93 UJ 

13.4 
17.9 
18.2 
21.5 J 

0.15 u 
26.9 

0.62 UJ 
0.93 UJ 
0.62 UJ 

30. 
47.5 

7.8 u 

006-N-0005-01 
006N000501 
S-1229665 
05/04/95 
scdrnt 
MO/ KG A 

14.9 UJ 
9.5 

192. 
0.63 u 
0.89 UJ 

12.1 
13.6 J 
18. 
23.7 J 

0.15 u 
23. 

0.6 UJ 
0.89 UJ 
0.6 UJ 

26.2 
53.7 

5.6 U 

DOis-n-0005-02 
006M000502 
s-1229678 
[35/04/95 
sezhmt 
MC/KG I 

13.2 UJ 
8. 

137. 
0.44 u 
0.79 UJ 
9.3 
7.4 J 

17.5 
11. J 
0.13 u 

19.8 
0.53 UJ 
1.6 UJ 
0.53 UJ 

18.3 
43.6 

5.7 u 

)06-R-0006-01 
IO6I4000601 
i-122968s 
35/04/95 
sdmt 
IIGIKG A 

13.6 UJ 
41.8 J 

638. J 
2. 
1.9 J 

22.5 
46.5 
33.7 
94. J 

0.14 u 
58.2 

0.71 J 
0.99 UJ 
0.54 UJ 

83.2 
77.9 

8.7 U 

+++ Validation Complete +++ 



r 
OATALCPZ 

10/02/95 

13% 
-ml 

CZJ 
C-J 

tn 
? 4 

iAs I Parameter 

SB Antimony 
AS Arsmic 
BA Barium 
BE Bsrylliun, 
CD Cbiun 
CR Chradun 
CD Cobalt 
CU Copper 
PB lead 
HO Mercury 
II Nickel 
SE Selmlun 
AG Silver 
1L rhrlllun 
v vanadilJn 
ZN Zinc 
SN Tin 

WlE ,D ---o--v 
ORlClNAL ID ----- 
IAB SAMPLE IO --- 
SAM’lE DATE ----- 
M,R,X -----e-e__ 
WlfS ------m_-__ 

‘-a. 

c I 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

Primary Samples 

006-N-0006-01 
006N000601 
5-122969s 
05/04/95 
Sechnt 
MC/KG 

14.3 UJ 
22.1 J 

285. J 
1.2 u 
0.93 J 

19.3 
35. 
23. 
39.1 J 

0.14 u 
39.3 

0.57 UJ 
0.86 UJ 
0.57 UJ 

50.8 
65.8 

4.3 u 

D31-M-0001-01 
031M000101 
D-1228665 
E/03/95 
sedrmt 
IIC/KG I 

13.9 UJ 
4.8 

96.4 
0.29 U 

13.8 
75.7 

7.7 J 
52.1 

1040. J 
0.18 

22.9 
0.56 UJ 
1.8 UJ 
0.56 UJ 

13.8 J 
856. 

10.5 u 

338-M-0001-01 
338t4000101 
j-1229705 
B/04/95 
iecimt 
G/KC II 

14.1 UJ 
8.9 

109.' 
0.55 u 
1.1 J 

19.9 
9.4 J 

22.4 
73. J 

0.2 
22.9 

0.56 UJ 
1.2 UJ 
0.56 UJ 

25.8 
85.4 

4.2 U 

138~H-0002-01 
138&!000201 
i-122971s 
K/04/95 
k&m 
IG/KG A 

13.6 UJ 
6.8 

102. 
0.45 u 
0.81 UJ 

11.9 
6. J 

14.5 
22.2 J 

o.i4 u 
14.1 
0.54 UJ 
1.1 UJ 
1.57 J 

19.2 
47.8 

4.1 u 

t38-cl-0003-01 
~38M000301 
i-122972s 
t5/ 04/95 
technt 
K/KG 

13.7 UJ 
10.1 

116. 
0.56 U 
0.83 J 

14.9 
10.1 J 
16.6 
43. J 

0.16 
16.3 
0.55 UJ 
1.1 UJ 
0.55 UJ 

21.2 
58.9 

4.1 u 

Page: 12 

Time: 16:59 

+*+ Va11Aation Cmmlc?t:c! +++ 



rs . . 
s 

. . . . 
f 

P
 

,“r 

E
 F 

. . 



OATAlCP2 

10/02/95 
NAS MEME'HIS 

NAS MEMPHIS, RFI, ASSEMBLY B : 
Primary Samples 

Page: 14 

lime: 16:59 

!SAlN’LE 10 -------I 
DRlGINM ID -----I 
LAB SAMPLE ID ---Y 

.-.. 

t;; 

URLE DATE -----I 
DATE EXTRACTED --I 

-.2 DATE ANALTZED ---a 
MTR,X ----------, 

-2 w*TS -----------, 

CAS X Parameter 

CN Cyanide 

- 
006 
006 
122 
051 
OS/ 

scd 
W 

- 

l-n-0003-01 
M000301 
'858 
03195 
09195 
10195 
hnt 
Kg A 

0.58 U 

006-n-0004-01 
006n000401 
122859 
05/03/95 
05/09/95 
05/10/% 
Sedmt 
WKg A 

0.69 U 

I 

006~n-0005-01 
006m000501 
122954 
05/04/95 
05/09/95 
05/10/95 
sedlmt 

L 

0.98 u 

)06-N-0005-01 
l06NO00501 
122955 
mo4/95 
35/09/95 
H/10/% 
mht 
*JJKg A 

0.66 u 

106-M-0005-02 
106MOOO502 
122956 
wo4/95 
t5/09/95 
K/10/95 
iechnt 
ng/Kg A 

0.89 

106-M-0006-01 
t06I4000601 
22957 
I5/04/95 
I5/09/95 
~5/10/95 
:edmt 
q/Kg A 

0.61 U 

++* Validation Cmml~~t~! f*+ 



DATALCPZ 

10/02/95 

NAS MEME'HIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

13% SAWLE 10 -------3 
HETAl-CN OUIGlNAL ID -----a 

LAN SAWLE ID ---a 
!UN’lE DATE -----B 
DATE EXTRACTED --B 
DATE AllAlnED ---B 
)(ATI,X ----------, . uy,,s ------..----, 

us I Parameter 

CW Cyanide 

DO6-N-0006-01 
DO6NOOO601 
122958 
D5/04/95 
DS/09/95 
05/10/95 
Seht 
w/Kg m 

0.5 u 

Primary Samples 

031-M-0001-01 
031M000101 
12286 
05/03/95 
05/09/95 
05/10/95 
Se&rat 
m/Kg A 

0.5 u 

031-M-0001-01 038-H-0001-01 
031n000101 036M000101 
122860 122959 
05/03/95 05/04/95 
05/09/95 05/09/95 
05flDl95 05/10/95 
sedmnt stit 
fw/Kg A m/U 1 

0.5 u 0.5 u 

D38-n-0002-01 
038!!000201 
122960 
D5iW95 
05/09/95 
05/10/95 
sedmt 
w/Kg c 

0.62 U 

Page: 15 

Time: 16:59 

138-H-0003-01 
13I3H000301 
122961 
E/04/95 
)5/09/95 
15110/95 
Mmt 
&Kg A 

0.62 U 

. 

++* Validation Complete +** 



DATALCPZ 

10/02/95 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

Primary Sarrples 

. Page: 16 

Time: 16:59 

-I-- 

13% SAMPLE ID -------> 
-JO&' PEST OR1GIXAL ID -----a 

3 
LAB SAMPLE ID ---a 

71 
SAWLE DATE -----> 
DATE EXTXACTEU --> 

c'1 DATE ANALYZED ---a 
-3 )UL,R,X ----------, 

-- ; w,TS ----em-----, 

CM I Paruneter 

66-50-O Guthion 
35400-43-2 sulprofos 

2921-88-2 Chloropyrifos 
S6-72-4 comtphos 

8065-48-3 Demeton,O 
333-41-S Diarlnon 

62-73-t Dichlorvos 
298-01-4 D!#Ulfoton 

13194-48-4 Ethoprop 
115-90-Z femulfothlon 
55-36-9 fenthion 

15&50-S Mcrphos 
7786-34-7 nwin$lhos, Alpha 
300-76-5 Waled 

298-00-O Methyl parathion 
298-02-Z Phbrttt 
299-84-3 Runet 

22246-79-9 Sttrophos (TetrachLorovinphos) 
56643-46-4 Tokuthion 

327-96-O Trichloronete 
126-75-D Dmton,S 

,_--. 

‘. 

L-- +++ Validation Complete l ** 

c ii c II 

-t- 
OOG-H-0001-01 
OObUOOOlOl 
122951 
OS/Oh/95 
OS/l9195 
OS/26195 
Se&W 
a/Kg . II 

UJ 
UJ 
U 
UJ 
U 
U 
U 
U 
U 
UJ 
U 
UJ 
UJ 
UJ 
UJ 
U 
U 
UJ 
UJ 
U 
U 

004-M-0002-01 
OObMOOO201 
122952 
05/06/95 
05/19/95 
05/24/95 
sechnt 
WKg r 

UJ 
UJ 
U 
UJ 
U 
U 
U 
U 
U 
UJ 
U 
UJ 
UJ 
UJ 
U 
U 
U 
UJ 
UJ 
U 
U 

OOL-I+0002-02 DDb-R-OOGl-01 );)6-M-0001-02 
00bR000202 00&000101 )06M000102 
122953 122855 122856 
OS/Oh/95 D5/03/95 15/03/95 
05/19/95 05/10/95 ~5/10/95 
05/26/95 05/13/9S a5/13/95 
sechnt smt sedrmt 
us/Kg A WKg A w/Kg A 

110. . UJ 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 

UJ 
U 
UJ 
U 
U 
U 
U 
U 
UJ 
U 
UJ 
UJ, 
UJ 
U 
U 
U 
UJ 
UJ 
U 
U 

100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
loo. 
100. 
100. 
100. 

U 
U 
U 
UJ 
U 
U 
UJ 
U 
U 
U 
U 
UJ 
UJ 
UJ 
U 
U 
U 
UJ 
U 
U 
U 

U 
U 
U 
IJJ 
U 
U 
UJ 
U 
U 
li 
U 
UJ 
UJ 
UJ 
U 
U 
u: 
UJ 
U 
U 
U 

106-H-0002-01 
106!4000201 
22857 
15/03/95 
Is/lo/95 
l5/13/95 
x?cht 
g/Kg A 

U 
U 
U 
UJ 
U 
U 
UJ 
U 
U 
U 
U 
UJ 
UJ 
UJ 
U 
U 
U 
UJ 
U 
U 
U 



OATALCPZ 

10/02/95 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

Page: I7 

lime: 16:59 
Primary Samples 

1395 U)(PLE ,,, - -----_: 
W PEST ORIGINAL ID -----: 

UN SAMPLE ID ---: 
WLE DATE -----: 
DATE EXTRACTED --: 
DATE ANALYZED ---: 
)uITRIX --e-----mm; 
u(,TS --e--------j 

CAS # Parameter 

86-50-Q Duthion 
35400-43-2 Sulprofos 

2921-88-2 Chloropyrifos 
M-72-4 colsMphos 

8065-40-3 Dune+n,O 
333-41-S Diazinon 

62-n-7 Dichlorvos 
298-04-4 Dirulfoton 

13194-48-4 Ethuprop 
115-W-2 feneulfothion 
55-38-9 fenthion 

150-50-5 Uerphos 
7786-34-7 llcvinphos, ALpha 
300-76-S Naltd 

298-W-O Methyl parathion 
29EbD2-2 Phoratt 
299-84-3 Rome1 

22248-79-9 Stirophos (Tetrechlorovinphos) 
34643-46-4 lokuthion 

327-98-O lrichloronate 
126-75-D Demet0n.S 

D06-M-0003-01 
006M000301 
122858 
D5/03/95 
05/10/95 
D5/13/95 
seljmt 
ug/Kg 1 

110. U 
110. U 
110. U 
110. UJ 
110. U 
110. U 
110. UJ 
110. U 
110. U 
110. U 
110. U 
110. UJ 
110. UJ 
110. UJ 
110. U 
110. U 
110. U 
110. UJ 
110. U 
110. U 
110. U 

006-M-0006-01 
OO6MOOObOl 
122859 
05/03/95 
05/10/95 
05/13/95 
S&t 
WKg 1 

110. U 
110. U 
110. U 
110. UJ 
110. U 
110. U 
110. UJ 
110. U 
110. U 
110. U 
110. U 
110. UJ 
110. UJ 
110. UJ 
110. U 
110. U 
110. U 
110. UJ 
110. U 
110. U 
110. U 

006-n-0005-01 
006H000501 
122954 
OSfObf95 
05/19/95 
05/25/95 
sechnt 
WKg I 

120.* u 
120. U 
120. U 
120. U 
120. U 
120. U 
120. U 
120. U 
120. U 
120. U 
120. U 
420. UJ 
120. U 
120. UJ 
120. U 
120. U 
120. U 
120. UJ 
120. U 
120. U 
120. U 

006-N-0005-01 
006N000501 
122955 
05/04/95 
05/19/95 
05/24/95 
secbmt 
WKg 1 

120. U 
120. U 
120. U 
120. U 
120. U 
120. U 
120. U 
120. U 
120. U 
120. U 
120. U 
120. UJ 
120. U 
120. UJ 
120. U 
120. U 
120. U 
120. UJ 
120. U 
120. U 
120. U 

DO&M-0005-02 
D06M000502 
122956 
D5/04/95 
DS/l9/95 
DS/24/95 
S&t 
w/Kg I 

110. U 
110. U 
110. U 
110. U 
110. U 
110. U 
110. U 
110. U 
110. U 
110. U 
110. U 
110. UJ 
110. U 
110. UJ 
110. U 
110. U 
110. U 
110. UJ 
110. U 
110. U 
110. U 

)06-M-0006-01 
~06HOOO601 
122957 
~5/04/95 
~5/19/95 
15/24/95 
mimt 
IgfKg A 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
UJ 
U 
U 
U 
UJ 
U 
U 
U 

++* Validation Comnlete ++* 



I 

t 

DATALCPZ 

10/02/95 
NAS MEMPHIS 

NAS MEMPHIS, RFI, ASSEMBLY B 
Primary Samples 

13% 
6 PEST 

c3 

c3 
-- 

cs 

-.J 

SAWPLE 1,) -------a 
ORIGINAL ID -----D 
LAB SAM’LE ID ---B 
!iAWLE DATE -----a 
DATE EXTRACTED --> 
DATE ANALYZED ---5 
)(ATR,X --------em, 
WITS a-..-----mm-, 

CAS # ?arameter 

66-50-O Guthim 
35400-43-2 Sulprofos 

2921.88-2 Chloropyrifos 
56-72-L coueephos 

8065-48-3 Dawton,O 

333-41-S Diazinm 
62-73-l Dichlorvos 

296-04-4 Dlrulfoton 
13194-48-4 Ethoprop 

115-90-2 fensulfothion 
55-38-9 fenthion 

150-50-s lhqhas 
7186-36-7 l4evinphos, Alpha 
300.76-5 wad 
296-W-O Methyl parathion 
298-02-Z Photrtt 
29%'~M-3 Romtl 

22248-79-9 Stiraphor (Tttrachlorovinphos) 
34643-46-4 Tokuthion 

327-96-0 Ttichloronatt 
126-75-O DesWm,S 

006-N-0006-01 
006N000601 
I22950 
OSfObf95 
D5/19/95 
05/24/95 
Sedmt 
w/Kg II 

120. U 
120. U 
120. U 
120. U 
120. U 
120. U 
120. U 
120. U 
120. U 
120. U 
120. U 
120. UJ 
120. U 
120. UJ 
120. U 
120. U 
120. U 
120. UJ 
120. U 
120. U 
120. U 

031-M-0001-01 
031n000101 
122860 
05/03/95 
05/10/95 
05/13/95 
secht 
w/Kg n 

110. U 
110. U 
110. U 
110. UJ 
110. U 
110. U 
110. UJ 
110. U 
110. U 
110. U 
110. U 
110. UJ 
110. UJ 
110. UJ 
110. U 
110. U 
110. U 
270. J 
110. U 
110. U 
110. U 

038-n-0001-01 
D38l4000101 
122959 
[35/04/95 
D5/19/95 
DSfZbf95 
sechnt 
&I Kg A 

130.’ UJ 
130. UJ 
130. U 
130. UJ 
130. U 
130. U 
130. U 
130. U 
130. U 
130. UJ 
130. U 
130. UJ 
130. UJ 
130. UJ 
130. U 
130. U 
130. U 
130. UJ 
130. UJ 
130. U 
130. U 

338-n-0002-01 
13&l000201 
122960 
35/06/95 
35/19/9S 
D5/2b/95 
sechnt 
w/Kg c 

138~M-0003-01 
138n000301 
122961 
E/04/95 
95/19/95 
~5/26/95 
iechnt 
N/Kg A 

110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 
110. 

U 110. 
U 110. 
U 110. 
U 110. 
U 110. 
U 110. 
U 110. 
U 110. 
U 110. 
U 110. 
U 110. 
UJ 110. 
U 110. 
UJ ' 110. 
U 110. 
U 110. 
U 110. 
U 110. 
UJ 110. 
U 110. 
U 110. 

UJ 
UJ 
U 
UJ 
U 
U 
U 
U 
U 
UJ 
U 
UR 
UJ 
UR 
U 
U 
U 
UJ 
UJ 
U 
U 

Page: 18 
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DATALCPZ 

lD/O2/95 

CAS X Parameter 

319-84-6 dpha-BHC 
319-85-7 bet.-Uac 
319-86-8 ddta-BHC 

58-89-9 game-BHC (Lindiine) 
76-44-8 Heptrchlor 

309-00-Z Aldrin 
1024-57-3 Heptachlor epoxide 
959-98-8 Endoaulfan I 

60-57-I Oicldrin 
72-55-9 4,4'-DDE 
72-20-b Endrin 

33213-65-9 Endosulfen II 
72-54-8 4,4'-DDD 

1031-07-b Endoklfen sulfate 
50-29-3 4,4'-DDT 
72-43-S Iiethoxychlor 

53494-70-5 Endrin ketone 
7421-36-3 En&in mkkhyde 
5103-71-9 alpha-Chlordane 
5103-74-2 #amn-Chlordene 
8D81-35-2 Toxaphene 

12674-11-E Aroclor-1016 
11104-28-Z Aroclor-1221 
11141-16-S Aroclor-1232 
53469-21-9 Ardor-1242 
12672-29-6 bclor-1248 
11097-69-l Aroclor-1254 
11096-82-3 Aroclor-1260 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

004-n-0001-01 
004w000101 
122951 
D5/04/95 
05/11/95 
06/03/95 
se&mt 
UC/KG II 

2.4 u 
2.4 u 
2.4 u 
2.4 u 
2.4 u 
2.4 v 
2.4 u 
2.4 u 

13. 
4.7 u 
4.7 v 
4.7 u 
9.2 
4.7 u 
7.3 

24. u 
4.7 v 
4.7 u 
2.4 u 
2.4 u 

47. u 
47. u 
47. v 
47. v 
47. u 
47. v 
47. v 
47. v 

Primary Samples 

DDd-n-0002-01 
004MOOO201 
122952 
05/04/95 
05/11/95 
06/03/95 
s-t 
VWKG A 

2.4 u 
2.4 v 
2.4 u 
2.4 u 
2.4 u 

10. 
4. 
2.4 u 

76. 
24. 

4.7 u 
4.7 u 

20. 
4.7 u 
6. 

24. v 
4.7 u 
4.7 u 
2.4 v 
2.4 v 

4r. u 
47. u 
47. v 
47. v 
47. v 
47. u 
47. u 

180. 

004~H-0002-02 006-n-0001-01 306-M-0001-02 006-W-0002-01 
004n000202 0O6H000101 ~06n000102 00bn000201 
122953 122855 122856 122857 
05/04/95 05/03/95 35/03/95 05/03/95 
05/11/95 05/09/95 35/09/95 05/09/95 
06/03/95 05/17/95 D5/17/95 05/13/95 
secbmt scdai\t sedmt se&m 
UC/KG 1 UG/KG A uG/KG A UC/KG A 

2.3 u 
2.3 U 
2.3 V 
2.3 U 
2.3 V 
2.3 U 
2.3 V 
2.3 v 

11. 
5.7 
4.4 u 
4.4 u 
4.8 
4.4 u 
4.4 v 

23. v 
4.4 u 
4.4 u 
2.3 V 
2.3 U 

b4. v 
64. u 
44. v 
44. v 
44. u 
44. u 
44. v 
77. 

+++ Validation Clcmmlete +++ 

2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 

34. 
4.1 
4.1 
4.1 
4.1 
4.1 
9.3 

21. 
4.1 
4.1 
2.1 
2.1 

41. 
41. 
41. 
41. 
41. 
41. 
41. 
41. 

U 
U 
U 
U 
U 
V 
V 
U 

V 
V 
U 
V 
V 

U 
U 
U 
U 
U 
U 
U 
V 
U 
ir 
U 
U 
V 

2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 

'2.3 
9.5 
b.4 
4.4 
4.4 
4.4 
4.4 
4.4 

23. 
b.4 
4.4 
2.3 
2.3 

44. 
44. 
44. 
44. 
44. 
44. 
44. 
44. 

U 
U 
U 
U 
U 
u 
U 
U 

U 
U 
U 
U 
V 
U 
U 
U 
U 
U 
U 
U 
V 
V 
U 
U 
U 
U 
U 

Page: 19 
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2.3 v 
2.3 U 
2.3 u 
2.3 u 
2.3 V 
2.3 u 
2.3 U 
2.3 U 
4.5 u 
b.5 u 
4.5 v 
4.5 u 
4.5 u 
4.5 u 
4.5 u 

23. V 
4.5 u 
4.5 u 
2.3 U 
2.3 V 

45. u 
45. u 
45. v 
45. u 
45. u 
45. u 
45. u 
45. u 



DATALCPZ 

10/02/95 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

Primary Samples 

13% !WlF’lE ID -------a 
PEST GGlGIlUl. ID -----) 

a LAU BM’LE ID ---> 

a 
SAMPLE DATE -----> 

CD 
DATE EXTRACTED --a 
DATE ABALYZED ---S 

w w,R*Jf ------v-m-, 

-3 W,,S -----------, 

hrr’r Parmeter 

319-84-6 alpha-BRC 
319-85-,7 beta-BBC 
319-86-8 delta-BHC 

M-89-9 galwM-BHC (Lintlane) 
76-44-f) Heptuhlor 

309-@J-2 Aldrin 
1024-57-3 Heptachlor epoxide 
959-96-6 Endosulfan 1 

60-57-l Dicldrin 
72-55-9 4,4’-DDE 
72-20-a En&in 

33213-65-9 Brsiosulfan II 
72-54-I) 4,4’-ODD 

1031-07-8 Endorulfan sulfate 
50-29-3 4,4'-DOT 
72-43-5 bhethoxychlor 

53494-70-5 Endrin ketone 
7421-36-3 lEndrirt 8Idefwda 
5103-71-9 alpha-Chlordane 
5103-74-Z gm-Chlordane 
8001-35-Z loxaphene 

12674-11-2 Aroclor-1016 
111W21-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-l Aroclor-1254 
11096-82-5 Aroclor-1260 

D06-M-0003-01 
006HO00301 
122858 10 
D5/03/~5 
D5/09/95 
05/13/95 
sechllt 
UC/KG A 

22. U 23. 
22. U 23. 
22. U 23. 
22. U 23. 
22. V 23. 
22. V 23. 
22. U 23. 
22. U 23. 
73. DJ 170. 
35. DJ so. 
43. U 45. 
43. V 45. 

6000. DJ 720. 
43. V 45. 
22. DJ 86. 

220. V 230. 
43. V 45. 
43. V 45. 
22. U 23. 
22. V 23. 

430. U 450. 
430. V 450. 
430. V 450. 
430. V 450. 
430. U GSO. 
430. U 450. 
430. V 450. 
430. U 450. 

D06-M-0004-01 
D06n000401 
122859-10 
D5/03/95 
05/09/9S 
DS/13/95 
Sechnt 
UC/KG I 

V 

U 
U 
U 
V 
U 
V 
U 
DJ 
DJ 
U 
U 
DJ 
V 
DJ 
U 
V 
U 
V 
U 
U 
U 
V 
U 
U 
U 
U 
V 

D06-W-0005-OlRE 
J06MOOO501RE 
122954RE 
D5/04/95 
D5/26/9S 
D6/02/95 
Secht 
UGfKG A 

2.5 UJ 
2.5 UJ 
2.5 VJ 
2.5 UJ 
2.5 UJ 
2.5 VJ 
2.5 UJ 
2.5 VJ 

30. J 
6.4 J 
4.9 UJ 
4.9 VJ 

12. J 
4.9 UJ 

12. J 
25. UJ 

4.9 UJ 
4.9 UJ 
2.5 UJ 
2.5 UJ 

49. VJ 
49. VJ 
49. UJ 
49. VJ 
49. UJ 
49. UJ 
49. UJ 
49. UJ 

)06-N-0005-OlRE 
106N000501RE 
l22955RE 
15/04/95 
35/26/95 
!wo2/9S 
wdmt 
N/KG II 

2.5 UJ 
2.5 UJ 
2.5 UJ 
2.5 UJ 
2.5 VJ 
2.5 UJ 
2.5 VJ 
2.5 UJ 

24. J 
4.8 UJ 
4.8 UJ 
4.8 UJ 
7. J 
4.8 VJ 

11. J 
25. UJ 

4.8 UJ 
4.8 UJ 
2.5 VJ 
2.5 VJ 

48. VJ 

46. VJ 

48. VJ 
40. VJ 
48. UJ 
48. VJ 
48. UJ 
48. UJ 

)06-H-0005-02RE 
M6HOO0502RE 
122956RE 
15104195 
~5/26/9S 
)6/02/95 
iechnt 
JG/KG L 

2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 

. 2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
4.4 UJ 
4.4 UJ 
4.4 VJ 
4.4 UJ 
4.4 VJ 
4.4 UJ 
4.4 UJ 

23. UJ 
4.4 UJ 
4.4 UJ 
2.3 VJ 
2.3 UJ 

44. UJ 
44. UJ 
44. UJ 
44. UJ 
44. UJ 
44. UJ 
44. UJ 
44. UJ 

Page: 20 
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106~M-0006-OlRE 
10&000601RE 
122957RE 
)5/04/95 
)5/26/9S 
)6/02/95 
SdIlt 
JG/KG A 

2.3 UJ 
2.3 UJ 
2.3 VJ 
2.3 VJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 

14. J 
4.5 UJ 
4.5 UJ 
4.5 VJ 
4.5 VJ 
4.5 VJ 
4.5 UJ 

23. UJ 
4.5 VJ 
4.5 UJ 
2.3 UJ 
2.3 VJ 

45. UJ 
45. UJ 
45. UJ 
45. UJ 
45. UJ 
45. UJ 
45. UJ 
45. UJ 



DATALCP2 

10/02/95 

13% SAM'LE ID -------I 
PEST ORlGINAL ID -----I 

LAB SAWLE ID ---) 
SAWlE DATE -----a 
DATE EXTRACTED --I 
DATE AJlALK!ED ---> 
MfR,X .---.-.,---, 
u(,,s -.--.------, 

CAS # Peremeter 

319-84-6 alpha-BHC 
319-85-7 betr-BHc 
319-86-8 delta-BHC 

58-89-9 geem-BHC (lindme) 
76-44-8 Heptschtor 

309-W-2 Aldrin 
1024-57-3 Heptechlor epoxide 
959-98-8 Emdosulfan I 

60-57-l Die\drin 
R-55-9 4,4*-DDE 
72-20-8 Endrln 

33213-65-9 Erxbsulfan II 
72-54-8 4,4’-DDD 

1031-07-8 Endosulfen sulfate 
50-29-3 4,4'-DOT 
72-43-5 tithoxychlor 

53494-70-s Endrln ketone 
7421-36-3 En&in rldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 geme-chlordane 
8001-35-'2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11!4j-16-5 Arocbr-1232 
i346?-?l-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-l Aroclor-1254 
11096-82-5 Aroclor-1260 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

Primary Samples 

006-N-0006-OlRE 
006NOOO6OlRE 
122958RE-10R 
05/04/95 
05/26/95 
06/02/95 
.scctrnt 
W/KG I 

24. UJ 
24. UJ 
24. UJ 
24. UJ 
24. UJ 
24. UJ 
24. UJ 
24. UJ 

120. DJ 
47. UJ 
47. UJ 
47. UJ 
47. UJ 
47. UJ 
47. UJ 

240. UJ 
47. UJ 
47. UJ 
24. UJ 
24. UJ 

470. UJ 
470. UJ 
470. UJ 
470. UJ 
470. UJ 
470. UJ 
470. UJ 
470. UJ 

031-M-0001-01 D38-WOODl-01 
031M000101 D38M000101 
122860-10 122959-10 
05/03/95 D5/04/95 
m/09/95 D5/11/95 
05/13/95 D6/02/95 
Seht sedmt 
UC/KC A UC/KG A 

23. 
23. 
23. 
23. 
23. 
23. 
31. 
23. 
32. 
20. 
45. 
45, 
12. 
45. 
45. 

230. 
76. 
45. 
23. 
23. 

450. 
450. 
450. 
450. 
450. 
450. 
450. 
450. 

U 
U 
U 
U 
U 
U 
DJ 
U 
DJ 
DJ 
U 
U 
DJ 
U 
U 
U 
DJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

26.' U 
26. IJ 
26. U 
26. U 
26. U 
26. u 
26. U 
26. U 

220. DJ 
95. DJ 
51. U 
51. U 

460. DJ 
51. U 

180. DJ 
260. U 

51. U 
51. U 
26. U 
26. U 

510. U 
510. U 
510. U 
510. U 
510. U 
510. U 
510. U 
510. U 

+++ Validation Comnlc?te ++* 

D38-M-OOOt-OlRE 13844-0003-01 
038W00020lRE 338H000301 
122960RE-5RE 
D5/04/95 

122961-10 
35/04/95 

D5/26/95 D5/11195 
D6/02/95 D6/02/95 
Sedmt 5&t 
UC/KG A UC/KG A 

11. UJ 
11. UJ 
11. UJ 
1%. UJ 
11. UJ 
11. UJ 
11. UJ 
11. UJ 
44. DJ 
72. DJ 
22. UJ 
22. UJ 
37. DJ 
22. UJ 
47. DJ 

110. UJ 
22. UJ 
22. UJ 
11. UJ 
11. UJ 

220. UJ 
220. UJ 
220. UJ 
220. UJ 
220. UJ 
220. UJ ’ 
220. UJ 
220. UJ 

26. UJ 
26. UJ 
26. UJ 
26. UJ 
26. UJ 
26. UJ 
26. UJ 
26. UJ 

150. DJ 
70. DJ 
51. UJ 
51. UJ 

130. DJ 
51. UJ 
87. DJ 

260. UJ 
51. UJ 
51. UJ 
26. UJ 
26. UJ 

510. UJ 
510. UJ 
510. UJ 
510. UJ 
510. UJ 
510. UJ 
510. UJ 
510. UJ 

Page: 21 

lime: 16:59 

, 



Primary Samples 

DATALCPZ 

lD/O2/95 

$i 
-LE ,D _..__.. 
ORIGlNAL ID ----- 
LAB !ZAXi’LE ID --- 

rJ URLE DATE . . . . . 

CA DATE EXTRACTED -- 

La DATE ADALYZED --- 

i” W,,f -.-..a..... 

CAS I Parameter 

lOD-95-2 Phenol 
111-44-4 bls(2-Chloroethyl)ether 
95-57-8 2-Chlorophenol 

561-73-l l,3-DichIorobentene 
106-46-7 l,4-Dichlorobenzene 
95-50-l 1,2-Dichlorobenrene 
95-48-7 2-Wethylphenol Co-Cresol) 

108-60-1 2,2’-oxybls(l-Ch1oropropane) 
106-44-5 4-Nethylphenol (p-Cresol) 
62164-7 I-Htroeo-di-n-propylamlne 

67-72-l Nexachloroethane 
98-95-3 Nitrobenzene 
78-59-l Irophorone 
88-75-5 t-Nltrophenol 

1%67-9 2.4~Dimethylphenol 
111-91-l blr(2-Chloroethoxy)methane 
120-83-2 2,4-Dichlorophenol 
120-S82-1 1,2,4-TrIchlorobentene 
91-20-3 Naphthalene 

106-47-8 A-Chloroani tine 
87-68-3 Hexachlorobutadiene 
59-50-T 4-Chloro-3-methylphcnol 
91-57-6 P-Wethylnaphthalene 
77-47-4 tkrach1orocyclopentediene 
88-06-2 2,4,6-Trichloropheno1 
95-95-b 2,4,5-Trichlorophenol 
91-58-f 2-Chtoronaphthalene 
88-74-4 2-N1 troani I bte 

131-11-3 Difeethylphthalete 
208-96-8 Acenaphthylene 
606-20-2 2,6-Dinitrotoluene 

W-09-2 3-Nltroaniline 
83-32-9 Acenaphthene 
51-28-5 2.4.Dinitrophenol 

100-02-7 4-Nltrophenol 
132-64-9 Dibenzoiuran 
ttl-14-2 2,4-Dfnltrotoluene 

-- 

u- 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

Page: 22 

lime: 16:59 

004-M-0001-01 
004H000101 
122962 
05/04/95 
OS/l2I95 
05/24/95 
Sedmt : 
UC/KG I 

490. 
490. 
490. 
490. 
490. 
490. 
490. 
490. 
490. 
490. 
490. 
490. 
490. 
490. 
490. 
490. 
490. 
490. 
490. 
490. 
490. 
490. 
490. 
490. 
490. 

1200. 
490. 

1200. 
490. 
490. 
490. 

1200. 
490. 

1200. 
1200. 

: 49D. 
490. 

U 
U 
U 
U 
U 
U 
U 
UJ 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
u 
U 

004-n-0002-01 
DDGMOOD201 
122963 
D5/04/95 
05/12/95 
05/24/95 
Sedrmt 
UC/KG A 

500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 

1200. 
500. 

1200. 
500. 
500. 
500. 

1200. 
500. 

1200. 
1200. 
500. 
500. 

U 
U 
U 
U 
U 
U 
U 
UJ 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 

304-n-0002-02 
304M000202 
122964 
~5/04/95 
D5/12/9S 
W/24/95 
5-t 
UC/KC A 

U 
U 
U 
U 
U 
U 
UJ 
U 
UJ 
U 
U 
u : 
U 
U 
U 
U 
U 
U 
U 
U 
II 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 

DO6-n-0001-01 
006n000101 
122D6l 
D5/03/95 
Q5/09/% 
D5/ll/9S 
sedmt 
UC/KG A 

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. 

IOQO. 
420. 
420. 
420. 

1000. 
420. 

1000. 
1000. 
420. 
420. 

U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 

)06-R-0001-02 
~06u000102 
122862 
15/03/95 
E/09/95 
)5/11/95 
sedmt 
JC/KG A 

400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
960. 
400. 
960. 
400. 
400. 
400. 
960. 
400. 
960. 
960. 
400. 
400. 

U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U’ 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 

)06-M-0002-01 
106H000201 
122863 
15/03/95 
E/09/95 
35/11/% 
Sechnt 
JC/KG A 

410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 

1000. 
410. 

1000. 
410. 
410. 
410. 

1000. 
410. 

1000. 
1000. 
410. 
410. 

U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 

l ** Validath iomplete l *+ 



DATALCP2 

10/02/95 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

Primary Samples 

Page: 23 

lime: 16:59 

13% SAJtf'LE 10 -------> 
SYM ORIGINAL ID -----> 

IN SAWN ID ---> 
SAWLE DATE -----2 
DATE EXTRACTED --) 
DATE ANALYZED ---) 
MVR,j( . . . . ..---.. 
W,TS . . . ..--..--. 

CAS 8 Perameter 

84-66-2 Diethylphthalate 
7005-72-3 C-Chlorophenylphenylether 

M-73-7 Fluorene 
100-01-6 4-Nitroaniline 
534-52-l 4,6-Dlnitro-2-methylphenol 

116-30-6 W-Nftrosodiphenylamine 
101-55-3 4-~Brmophenylphenylether 
118-74-l Hexechlorobenrene 
87-86-5 Pentachlorophenol 
85-01-8 Phenanthrene 

120-12-T Anthracene 
86-74-8 Garbmole 
84-74-2 Di-n-butylphthalate 

206-44-o Flti@enthene 
129-00-o Pyrene 
85~6B-7 Butylbenrylphthalatc 
91-94-1 3,3'-Dichlorobentidine 
56-55-3 BentoWenthracene 

218-01-9 Chrysene 
117-81-l bii(2-Ethylhexyi)phthalatc (BElIP) 
117-84-O Di-n-octylphthalate 
205-99-2 Bcnto(b)fluoranthene 
207-08-9 Uenro(k)fluorenthene 

50-32-8 Benzo<a)pyrene 
193-39-5 Indeno(1,2,3-cdjpyrene 
53-70-3 Dibenzo(a.h)anthracm 

191-24-2 BenroCg,h,i)perylene 

ooz-n-pool-01 
004!4000101 
122962 
05/04/% 
05/12/95 
05/24/95 
Sedmt 
UG/KG A 

490. U 
490. U 
490. U 

1200. U 
1200. UJ 
490. U 
490. U 
490. U 

1200. U 
490. U 
490. U 
490. U 
490. U 
490. U 
490. U 
490. UJ 
490. U 
490. U 
490. U 

w. J 
490. UJ 
490. U 
490. U 
490. U 
490. ’ u 
GPO. U 
490. U 

004-M-0002-01 
D04H000201 
122963 
DS/D4/95 
D5/12/95 
b5/24/95 
sedmt UC/KG A 

500. U 
500. U 
500. U 

1200. U 
1200. UJ 
500. U 
500. U 
500. U 

1200. U 
500. U 
500. U 
500. U 
500. U 

79. J 
73. J 

500. UJ 
500. U 
500. U 
500. U 
140. J 
500. UJ 
500. U 
500. U 
500. U 
500. U 
500. U 
500. U 

D04-H-0002-02 
DO4M0002D2 
122964 
D5/04/95 
D5/12/95 
D5/24/% 
s!t&nnt 
UC/KG I 

450.: u 
450. U 
450. U 

1100. U 
1100. UJ 
450. U 
450. U 
450. U 

1100. U 
450. U 
450. U 
450. U 
450. U 
450. U 
450. U 
450. UJ 
450. U 
cso. U 
450. U 

47. J 
450. UJ 
450. U 
450. U 
450. U 
450. U 
450. U 
450. U 

006-M-0001-01 
Do6mO0101 
122661 
D5/03/% 
DS/O9/95 
DSfllf95 
sedmt 
UC/KG A 

420. U 
420. U 
420. U 

1000. U 
1000. U 
420. U 
420. U 
420. U 

1000. U 
420. U 
420. U 
420. U 
420. U 
420. U 
420. U 
420. U 
420. U 
420. U 
420. U 

60. J 
420. U 
420. U 
420. U 

46. J 
420. U 
420. U 

42. J 

)06-H-0001-02 
)06M000102 
122862 
15/03/95 
35/09/95 
35/11/% 
sedmt 
JGfKG A 

400. U 
400. U 
400. U 
960. U 
960. U 
400. U 
400. U 
400. U 
960. U 
400. U 
400. U 
400. U 
400. U 
41. J 

400. U 
400. U 
400. U 
400. U 
coo. U 
400. U 
400. U 
COO. U 
400. U 
400. U 
400. U 
400. U 
400. U 

D06-R-0002-01 
006M000201 
122863 
D5/03/95 
D5/09/95 
05/11/95 
scchnt 
UC/KG A 

410. 
410. 
410. 

1000. 
1000. 
410. 
410. 
410. 

1000. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 
410. 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

+++ Val.jdat:ion CMmnlef-P ++* 



DnrAlcPZ 

10/02/95 
NE3 MEMPHIS 

NAS MEMPHIS, RFI, ASSEMBLY B 
Page: 24 

Time: 16:59 
Primary Samples 

006-M-0004-01 006-M-0005-01 DO6-N-0005-01 lO6-U-0005-02 106-k-0006-01 
006H000401 006M000501 006N000501 ~06MOOO502 l06M000601 
122065 122965 122966 I22967 I22968 
05/03/95 05/04/95 05/04/95 wo4/95 l5/04/95 
05/09/95 05/12/95 05/12/95 W12/95 E/12/95 
05/11/95 D5/24/95 05/26/95 L5/24/95 W24/95 
Sedmt Sechmt sat kdmt iechnt 
UG/KG A UG/ KG II UGIKG 1 IG/KG L lG/KG A 

1395 SAUPLE IQ -------> 
NM ~IGINAL ID -----> 

;3 IA8 UWPLE ID ---) 

c3 
SMF’LE DATE -----I 
DATE EXTRACTEO --a 

b-i 
DATE ANALYZED ---> 
M,l,X -------‘--) 

La W,TS -----------, 

‘drrs I! Parameter 

108-95-2 Phenol 
ill-bb-b bis(Z-Chloroethyl)cthcr 
95-57-a 2-Chlorophenol 

541-73-I 1,3-Dichlorobmmne 
W-46-7 l,l-Dichlorobenrenc 
95-50-l l,2-Dichlorobenzme 
95-48-7 2-Methylphenol (o-Cresol) 

108-60-l t,2'-oxybistl-Chloropropanpenc) 
106.bb-5 b-Uethylphenol (p-Cresol) 
621.6b-7 I-Nitroso-di-n-pro&mine 

67-72-l Hcrach~oroethene 
98-93-3 Nitrobenrene 
78-59-l Isophorane 
88-75-S 2-Hi trophenol 

105-67-9 2,5-Dimethylphenol 
111-91-l bir(2-Chloroethoxy)mthane , 
120-83-2 2,4-Dichlorophenol 
120-82-l 1,&C-Trichlorobenrene 
91-20-3 Naphthntene 

W-47-8 4-Chlor&miltnc 
87-68-3 Hemchiorobutadiene 
59-50-7 4-Chloro-3-methylphenol 
91-57-6 2-Ucthylnaphthalcne 
77-47-4 Himch~orocyclopntaditm 
88-06-2 ?,4,6-lrichlorophenol 
9%95-4 2,4,S-Trichlorophenol 
91-58-7 2-Chloronaphthslene 
88-74-4 2-Nitroaniline 

131-11-3 Dimethylphthelate 
208-96-8 kenaphthylene 
606-20-2 2,6-Dinitrotoluene 

99-W-2 3-Witroaniline 
83-32-9 Acenaphthene 
51-21-S Z,b-Oinitrophenol 

100-02-T 4-Nftrophenol 
132-64-9 Dlbuuofuran 
121-14-2 2,4rJ~itrotoluene 

006-M-0003-01 
006M000301 
122864 
05/03/95 
05/09/95 
05/11/95 
Secht 
UG/KG I 

U 
U 
U 
u 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
8. 

2500.' U 
2500. U 
2500. U 
2500. U 
2500. U 
2500. u 
2500. U 
2500. UJ 
2500. U 
2s;oo. UJ 
2500. U 
2500. u 
2500. U 
2500. U 
2500. U 
2500. U 
2500. U 
2500. U 
2500. U 
2500. U 
2sDD. U 
2500. U 
2500. U 
2500. U 
2500. U 
6100. U 
2500. U 
6100. U 
2500. U 
2500. U 
2500. U 
6100. U 
2500. U 
61DD. UJ 
6100. U 
2500. U 
2500. U 

460. U 440. U 
460. U 440, U 
460. U 440. U 
460. U 440. U 
460. U b40. U 
460. U 640. U 
b60. U 440. U 
460. UJ b40. UJ 
460. U b40. U 
460. UJ 440. UJ 
b60. U 140. U 
460. U b40. U 
C60. U 440. U 
460. U 410. U 
b60. U 460. U 
460. U 440. U 
460. U 640. U 
460. U 640. U 
460. U 440. U 
460. U bb0. U 
460. U 440. U 
460. U 440. U 
460. U 440. U 
460. U 4bO. U 
460. U 440. U 

1100. U 1100. U 
460. U 440. U 

1100. U 1100. U 
460. U 440. u 
460. U 440. U 
460. U 440. U 

1100. U 1100. U 
52. J 440. U 

1100. UJ 1100. UJ 
1100. U 1100. U 
460. U 440. U 
460. U 440. U 

- 

450. U 
450. U 
650. U 
650. U 
450. U 
450. U 
450. U 
450. UJ 
450. U 
450. UJ 
450. U 
650. U 
650. U 
450. U 
b50. U 
450. U 
CSO. U 
450. U 
650. U 
450. U 
450. U 
650. U 
b50. U 
450. U 
450. U 

1100. U 
450. U 

1100. U 
b50. U 
450. U 
450. U 

1100. U 
450. U 

1100. UJ 
1100. U 
450. II 
450. U 

J 

c Ill 

+** ValifIation Pmnnlato +++ 



DATALCPZ - 

10/02/95 

13% SAUPLE 10 -------I 
svrm ORIGINAL 10 -----a 

LAB SAMPLE ID ---a 
SAM’LE DATE -----1 
DATE EXTRACTED --a 
DATE ANALYZED ---a 
)(ATI,J( ------..---, 
m,,s -----------, 

CAS 8 Parameter 

84-66-2 Dicthylphth.slate 
7005-72-3 C-Chlorophenylphenylethcr 

86-73-7 Fluorene 
100-01-6 4-Nitroeniline 
534-52-l bS,6-Dinitro-2-methylphenol 

86-30-6 N-litrosodiphenylamine 
101-55-3 C-Brunophenylphenylether 
118-74-l Hexachlorobenrcnc 
87-86-5 Pentwhlorophenol 
85-01-8 Phenmhrene 

120-12-7 Anthmcene 
86-74-l carfss2olc 
84-74-2 Di-n-butylphthalstc 

206-44-o Fluoronthens 
129-W-O Pyrene 
85-68-I Btitylberuylphthalate 
91-94-l. 3,3@-Dichlorabentidine 
56-55-3 Betuo(e)anthracem 

218-01-9 Chrysene 
117-81-t bia(Z-Ethylhexyl)phthrlate (BEHP) 
117-84-O Of-n-octylphthaletc 
205-W-2 Benzo(b)fluoranthene 
207-08-9 Benzo(k)fluormthens 

50-32-U Oenzo(e)pyrene 
193-39-S Indmo(t,2,3-cd)pyrene 
53-70-3 Dibenzo(a,h)anthrscene 

191-26-2 Benro(g,h,i)perylene 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

006-n-0003-01 
006M000301 
122864 
o5/03/95 
05/09/95 
05/11/95 
Sedmt 
UGfKG I 

3900. U 
3900. U 
3900. U 
9500. U 
9500. U 
3900. U 
3900. U 
3900. U 
9500. U 

460. J 
3900. U 
3900. U 
3900. U 
2900. J 
2400. J 
3900. U 
3900. U 
1800. J 
2300. J 
1800. J 
3900. U 
2200. J 
1700. J 
2000. J 
1200. J 
3900. U 
1300. J 

Primary Samples 

306-H-0004-01 
30&4000401 
122865 
55/03/95 
05/09/95 
05/11/95 
Se&w 
tlG/KG A 

390. U 
3w. U 
390. U 
950. U 
950. U 
JW. U 
390. U 
390. U 
950. U 
390. U 
390. U 
390. U 
390. U 
390. U 

38. J 
390. U 
390. U 
390. U 
390. U 

62. J 
390. U 
390. U 
390. U 
390. U 
390. U 
390. U 
3w. U 

306~I4-OOOS-01 
~06M000501 
122965 
w04195 
35112195 
15124195 
Pechmt 
JGIKG I 

2500. l u 

2500. U 
2500. U 
6100. U 
6100. UJ 
2500. U 
2500. U 
2500. U 
6100. U 
2500. U 
2500. U 
2500. U 
25DD. U 

350. J 
310. J 

2500. UJ 
2500. U 
2500. U 
2500. U 
2500. U 
2500. UJ 
2500. U 
25oo. U 
2500. U 
2500. U 
2500. U 
2500. U 

106-1-0005-01 
106N000501 
I22966 
15104195 
3511219f 
J5/24/95 
mhnt 
JO/KG 

460. 
bf50. 

70. 
1100. 
1100. 
b60. 
460. 
b60. 

1100. 
520. 
120. 
85. 

46o. 
860. 
650. 
460. 
460. 
370. 
420. 
180. 
660. 
330. 
310. 
340. 
190. 
82. 

210. 

U 
U 
J 
U 
UJ 
U 
U 
U 
U 

J 
J 
U 
J 
J 
UJ 
U 
J 
J 
J 
UJ 
J 
J 
J 
‘J 
J 
J 

106-M-0005-02 106~l4-0006-01 
~06M000502 106M00060 1 
I22967 122968 
wo4/95 Li/Ob/95 
)5/12/95 15112195 
35/26/95 15124195 
bxhnt Iedmt 
&/KG A JGfKG A 

b40. U 450. U 
440. U 450. U 
460. U 450. U 

1100. U 1100. U 
1100. UJ 1100. UJ 
b40. U 450. U 
640. U 650. U 
440. U 450. U 

1100. U 1100. U 
4bO. U 450. U 
440. U 450. U 
440. U 450. U 
460. U 450. U 
440. U 450. U 
440. U 450. U 
440. UJ 450. UJ 
(60. U 450. U 
440. U b50. U 
440. U b50. U 
440. U 450. U 
CbD. UJ 450. UJ 
440. U 450. U 
640. U 450. U 
440. U 450. U 
440. U 450. U 
b40. U 450. U 
440. U 450. U 

Page: 25 

lime: lb:59 
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DATALCPZ 

10/02/95 
NAS MKMPHIS 

NAS MEMPHIS, RFI, ASSEMBLY B , 
Page: 26 

lime: 16:59 

13% -lE ,D --- ---- 
!wM cc ORIGlNAL ID -----: 

LAB SAM’LE ID ---: 
0 SAJS’LE DATE -----: 
cl DATE EXTRACTED --: 

(21 DATE ANALYZED ---: 
c3 MTH,J( ----------: 

>-. m,rs ----am---_-: 

CAS X Psrwter 

108-95-2 Phenol 
l?l-61-4 bisC2-Chloroethyl)ether 
92-57-8 t-Chlorophenol 

541-73-l 1,3-0ichlorobenrene 
M-46-7 1,4-Dichlorohenzene 
95-50-l 1,2-Dichlorobenzene 
95-48-7 2:Methylphenol (o-Cresol) 

108-60-l 2,#2*-oxybis(l-Chloropropane) 
106-44-5 4-Methylphenol (p-Cresol) 
621-64-7 N-Nftroso-di-n-propylamine 

67-72-l Nexachloroethane 
98-95-3 Nitrohentene 
78-59-l lsophorone 
88-75-s i?-Nitrophenol 

105-67-9 2,4-Dinthylphenol 
111-91-1 bir(2-Chloroethoxy)nth.me 
120-83-2 2,4-Dichlorophenol 
120-82-l tf,2,4-frichlorobenrcne 
91-20-3 Waphthalene 

106-b7-8 4-Chloroaniline 
87-68-3, Nexachlorobutediene 
59-50-7 4-Chloro-3-nrthylphenol 
91-57-6 2-Tkthylnaphthslene 
77-47-4 Hcxachlorocyclopentadiene 
88-06-2 2,4,6-Trichlorophenol 
95-95-C 2,4,5-Trichlorophend 
91-58-7 2-Chlormnphthalene 
88-74-4 2-Nitroaniline 

131-11-3 Dimethylphthslate 
208-96-8 Acenaphthylcne 
606-20-2 2,6-0initrotoluene 

W-09-2 3-NitrosniIine 
83-32-9 Acenaphthene 
51-28-5 2,4-Dinitrophenol 

100-02-7 C-Nltrophenol 
132-64-9 Dibenrdfuran 
121-14-2 2,4+$itrotoluene 

:. :‘,I, .:; : 
. 

‘V. 

006-N-0006-01 031-H-0001-01 038-H-0001-01 D38-H-0002-01 
006N000601 031H000101 03&4000101 036M000201 
122969 122866 122970 122971 
05/04/95 05/03/95 05/04/95 D5/04/95 
05/12/95 05/09/95 05/12/95 DS/12/95 
05/26/95 05/11/95 05/24/95 #/24/95 
Seckmt Secht Secbmt Sechnt 
UC/KG n UG/KG n UGfKG A UG/KG A 

470. 
470. 
470. 
470. 
470. 
470. 
470. 
470. 
4TO. 
470. 
470. 
470. 
470. 
470. 
470. 
470. 
470. 
470. 
470. 
470. 
470. 
470. 
470. 
470. 
470. 

1100. 
470. 

1100. 
470. 
470. 
470. 

1100. 
470. 

1100. 
1100. 
470. 
470. 

U 
U 
U 
U 
U 
U 
U 
UJ 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 

Primary Samples 

3900. U 
3900. U 
3900. U 
3900. U 
3900. U 
3200. U 
3900. U 
3900. UJ 
3900. U 
3900. U 
3900. U 
3900. U 
3900. U 
3900. U 
3900. U 
3900. U 
3900. U 
3900. U 
3900. U 
3900. U 
3900. U 
3900. U 
3900. U 
3900. U 
3900. U 
9400. U 
3900. U 
9400. UJ 
3900. U 
1100. J 
3900. U 
9400. U 

750. J 
9400. U 
9400. U 
3900. U 
3900. I’ 

460.. U 
460. 
460. 
660. 
460. 
460. 
460. 
660. 
460. 
460. 
460. 
460. 
460. 
460. 
460. 
460. 
460. 
460. 

60. 
460. 
460. 
460. 
b60. 
460. 
460. 

1100. 
460. 

1100. 
460. 

93. 
460. 

1100. 
310. 

1100. 
1100. 

150. 
460. 

U 
U 
U 
U 
U 
U 
UJ 
U 
UJ 
U 
U 
U 
iJ 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
J 
UJ 
U 
J 
U 

2300. 
2300. 
2300. 
2300. 
2300. 
2300. 
23W. 
2300. 
2300. 
2300. 
2300. 
23W. 
2300. 
2300. 
2300. 
2300. 
2300. 
2300. 
2300. 
23DD. 
2300. 
2300. 
2300. 
2300. 
2300. 
55w. 
2300. 
5500. 
2300. 
2300. 
2300. 
5500. 
2300. 
5500. 
s5co. 
2300. 
2300. 

U 
U 
U 
U 
U 
U 
U 
UJ 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 

**+ Validation Comnlete +++ t 

)38-M-0003-01 
)38M00030 1 
I22972 
~5/04/95 
)5/12/95 
~51241% 
5&t 
JG/KG A 

2300. 
2300. 
2300. 
2300. 

’ 2300. 
2300. 
2300. 
2300. 
2300. 
2300. 
2300. 
2300. 
2300. 
2300. 
2300. 
2300. 
2300. 
2300. 
2300. 
2300. 
2300. 
2300. 
2300. 
2300. 
2300. 
5600 - 
2300. 
5600. 
2300. 
2300. 
2300. 
5600. 
640. 

5600. 
5600. 

270. 
2300. 

U 
ll 
U 
U 
U 
U 
U 
UJ 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
UJ 
U 
J 
U 



DAlALCP2 

lD/D2/95 

1395 U)QLE ,g ------- 
SVM ORIGINAL ID ----- 

LAB SAH’LE ID --- 
SAM’LE DATE ----- 
DATE EXTRACTED -- 
DATE AXMYZED ---’ 
W,R,X -T-*--e-mm: 
w,rs --v--------: 

CAS # Parameter 

84-66-2 Dicthylphthalatc 
7005-72-3 4-Chlorophenylphenylcthcr 

86-73-7 Ftuorene 
100-01-6 4-litroaniline 
534-22-l 4,6-Dinitro-2-methylphenol 

86-30-6 Y-Witrosodiphenylwine 
101-55-3 4-Bruaophenylphenylethcr 
118-74-1 Hcxachlorobenrene 
87-86-S Pentachlorophenol 
6501-d Phenanthrene 

120-12-7 Anthracene 
86-74-B Carbrrole 
84-74-2 Di-n-butylphthalate 

206-44-O FtuoPanthene 
129-W-O Pyrene 
65-68-7 ButylbenrylphthaLatc 
91-94-l 3,3*-Dlchlorobenridine 
56-55-3 Benro(a)anthracene 

218-01-9 Chrysene 
117-81-7 bis(2-Ethylhexyl)phthalate (iEHP) 
117-84-O Di-n-octylphthalate 
205-99-2 Buuo(b>flwranthene 
207-08-9 Benzo(k)fluoranthene 
SO-32-B Bento(r)pyrene 

l93-39-5 Indmo(l,2,3-cd)pyrene 
53-70-3 Dibento(a,h)anthracene 

191-24-2 Benro(g,h,i)perylene 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

006-N-0006-01 031su-0001-01 
006N000601 031w000101 
122969 122866 
05/04/95 05/03/95 
05/12/95 05/09/95 
05/24/95 05/11/95 
Sedmt Sechnt 
UC/KC I UC/KG I 

470. U 3900. 
470. U 3900. 
470. U 420. 

1100. U 9400. 
1100. UJ 9400. 
470. U 39w. 
470. U 3900. 
470. U 39w. 

1100. U 9400. 
470. U 1800. 
470. U 620. 
470. U 430. 
470. U 3900. 
470. U 20000. 
470. U 19000. 
470. UJ 850. 
470. U 3900. 
470. U 16000. 
470. U 21000. 

67. J 2300. 
470. UJ 3900. 
470. U 30000. 
470. U 24000. 
470. U 26000. 
470. U 14wo. 
470. U 5300. 
470. U 14000. 

Primary Samples 

U 
U 
J 
U 
U 
U 
U 
U 
U 
J 
J 
J 
U 

J 
U 

J 
U 

038-H-0001-01 
038M000101 
122970 
05/04/95 
05/12/95 
Q5/24/95 
sat 
UC/KG I 

460. 8 U 
460. 
260. 

1100. 
1100. 
460. 
460. 
460. 

1100. 
1900. 
400. 
340. 
460. 

4700. 
4700. 

380. 
460. 

3200. 
3600. 

410. 
460. 

5000. 
2100. 
3900. 
1500. 
630. 

1400. 

U 
J 
U 
UJ 
U 
U 
U 
U 

J 
J 
U 

J 
U 

J 
UJ 

038~W-0002-01 038-M-0003-01 
038MWO201 038M000301 
122971 122972 
05/04/95 05/04/95 
05/12/95 05/12/95 
05/24/95 05/24/95 
sechnt sedlmt 
UC/KG A M/KC I 

2300. U 2300. 
2300. U 2300. 
2300. U 510. 
5500. U 5600. 
5500. UJ 5600. 
2300. U 2300. 
2300. U 2300. 
2300. U 2300. 
5500. U 9600. 
2300. U 1600. 
2300. U 470. 
2300. U 2300. 
2300. U 2300. 

330. J 3800. 
260. J 33Do. 

2300. UJ * 23W. 
2300. U 2300. 
2300. U 1900. 
2300. U 2100. 
UW. U 630. 
2300. UJ 2300. 
2300. U 1900. 
2300. U 1600. 
23W. U 1700. 
2300. U 730. 
2300. U 350. 
2300. U 630. 

U 
U 
J 
U 
UJ 
U 
U 
U 
U 
J 
J 
U 
U 

J 
UJ 
U 
J 
J 
J 
UJ 
J 
J 
J 
J 
J 
J 

Page: 27 

Time: 16:59 

l ++ Validation Complete l ** 
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DATALCPZ 

10/02/95 
NAS MEMPHIS 

NAS MEMPHIS, RFI, ASSEMBLY B 
Primary San-ples 

13% SAW'LE ID - - - - _ - - , 

ClrPH ORIGINAL ID me---> 

c LAB SANPLE ID ---> 
r- i SAMPLE DATE -----1 

c7 
DATE EXTXACTED --a 
DATE MALItED ---1 

L.-G MlB,X -------v-e, 
L2 m,rs -w-e-------, 

CAS # Pwmeter 

99900-02-L Petroleun Hydrocarbons, YPH 

006-N-0006-01 
006N000601 
122958 
05/04/95 
05/15/95 
05/15/95 
Sechnt 
WKg I 

031-M-0001-01 
031Mcl00101 
122860 
OS/D3/95 
05/11/95 
05/12/95 
Sedrmt 
mg/Kg A 

038-n-0001-01 
03l3t4000101 
122959 
05/04/95 
05/15/95 
05/15/95 
Sedmt 
WKg A 

420. 8 

038-W-0002-01 
038l4000201 
122960 
05/04/95 
05/15/95 
05/15/95 
sedmt 
w/Kg A 

l ++ Validatiorl Conmlete +++ 

138-M-0003-01 
~38M000301 
122961 
D5/04/95 
D5/15/95 
D5/15/95 
sedmt 
mg/Kg II 

360. 

Page: 30 

Time: 16:59 



DATAlCP2 

10/02/95 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

Primary Samples 

1395 SAWLE ID -------> 
wu CJBIGIXAL ID ----‘I 

LAB SAID'LE ID ---) 
SAH'LE DATE -----2 
DATE AXALYZED ---a 
,@TB,X ----------) 
u(,TS -----------, 

CM # Parameter 

74-87-3 Chloromethane 
74-83-9 Bromomethene 
75-01-4 Vinyl chloride 
75-00-3 Chloroethane 
75-09-2 Hethylene chloride 
67-64-l Acetone 
75-15-o CarDon disulfide 
7S-35-S 1,1-Dich1oroethene 
75-34-3 l,l-Dichloroethane 

540-59-O 1,2-Dichloraethene (total) 
67-66-3 Chloroform 

107-06-2 1,2-Dichlorocthane 
78-93-3 I!-Butanme (WEK) 
71-55-6 l,l,l-lrichloroethane 
56-23-5 Carbon tetrachloride 
75-27-4 Bromodichlorcmthene 
7B-87-S 1,2-Dichloropropne 

10061-01-S cir-l,3-Dichloropropene 
79-01-6 Trichloroethene 

124-41-l DiDmnoch1oromethsne 
79-00-S 1,1,2-Trichloroethane 
71-43-2 Bet~rene 

10061-02-6 tram-1,3-Dichloropropcnc 
752S-2 Brcmoform 

108-10-l 4.Methyl-t-Pentanone (WIBK) 
591-76-6 2-Wexanone 
127-16-C Tetrachloroethene 

79-34-S l,l,2,2-letrachloroethane 
lW-B&3 Tolume 
108-90-7 Chlorobentene 
100-41-4 Ethylbenzene 
100-42-S Styrm 

1330-20-7 Xylene (Total) 

004-M-0001-01 
004t4000101 
122962 
05/04/95 
OS/t6195 
sedmt 
UC/KG A 

15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
1s. 
15. 
15. 
15. 
15. 
15. 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

DO4-M-0002-01 004-M-0002-02 006-M-0001-01 
D04M000201 OObN000202 0O6wJ00101 
122963 122964 122861 
D5/04/95 05/04/95 05/03/95 
D5/16/95 05/17/95 05/16/95 
sednnt sectnnt secksnt 
JG/KG A UG/KG A UGIKG A 

15. 
15. 
15. 
15. 
15. 
19. 
15. 
1s. 
15. 
15. 
15. 
15. 
4. 

15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

14. u 
14.’ u 
14. 
14. 
14. 
59. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 

U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 

::: 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 

U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

.YJ 
UJ 
U 
U 
U 
U 
U 
U 
U 

)06-M-0001 
30&4000102 
I22662 
)5/03/95 
15/16/95 
kdmt 
JGIKG 

-02 

A 

12. 
12. 

1:: 
12. 
99. 

5. 
12. 
i2. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 

UJ 12. U 
UJ 12. U 
UJ 12. U 
UJ 12. U 
UJ 12. U 
J 12. UJ 
J 12. U 
UJ 12. U 
UJ 12. U 
UJ 12. U 
UJ 12. U 
UJ 12. U 
UJ 12. UJ 
U 12. U 
U 12. U 
U 12. U 
U 12. U 
U 12. U 
U 12. U 
U 12. U 
U 12. U 
U 12. U 
U 12. U 
U 12. U 
UJ 12. UJ 
UJ 12. UJ 
UJ 12. U 
UJ 12. U 
UJ 12. U 
UJ 12. U 
UJ 12. U 
UJ 12. U 
UJ 12. U 

Page: 31 

Time: 16:59 

)06-M-0002-01 
306l4000201 
122863 
~5/03/95 
15/16/95 
iedmt 
JGlKG A 

l ++ Validation Clrmml~t~ +++ 



DATALCPE 

10/02m 
NAS MEMPHIS 

NAS MEMPHIS, RFI, ASSEMBLY B 
Page: 32 

lime: 16:59 1 
3% 

4A 
-E ,D -------, 

a 
ORIGINAL ID -----> 
LA8 SAWLE ID ---I 

z 
UrrPLE DATE -----j 
DATE ANALYZED ---a 

a mTN*x ----------, 
6 W,TS -----------, 

CAS I Parameter 

74-81-3 Chloromthsne 
74-83-9 Brcnnoatethane 
75-01-t Vinyl chloride 
7500-3 Chloroethane 
7!i-W-2 Mcihylene chloride 
67-64-l Acetone 
75-15-O Csrbm disulfide 
75-35-4 l,l-Dlchloroethene 
75-34-3 l,l-Oichloroethane 

540-59-O 1,2-Oichloroethene (total) 
67-66-3 Chloroform 

107-06-2 l,i-Dlehtoroethme 
78-93-3 2-8utanone (REK) 
71-55-6 l;l,l-frlchloroethane 
56-23-S Carbon tctrachloride 
n-27-4 8romodichloranethane 
7&87-S 1,2-Dichloropropene 

10061-01-5 clr-1,3-Dichloropropene 
79-OT-6:frichloroethene 

124-48-l Dibromochlorunethane 
79-00-5 1,1,2-Trichloroethane 
71-63-2 Bentcnc 

10061-02-6 trms-1,3-Dichloropropene 
n-25-2 Bramforn 

108-10-l 4-l4cthyl-2-Pentenone (HIBK) 
591-18-6 2-Ntmwne 
127-18-4 ictrachloroethene 
79-34-S 1,1.2,2-Tetrachloroethane 

108-88-3 Toluene 
108-W-7 Chlorobenrene 
100-41-4 Ethylbenzene 
100-42-S Styrene 

1330-20-7 Xylem (Total) 

006-M-0003-01 
006n000301 
122864 
05/03/95 
05/M/95 
Serhnt 
UC/KC A 

12. U 
12. U 
12. U 
12. U 
12. U 
30. UJ 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. UJ 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. UJ 
12. UJ 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 

Primary Samples 

006-M-0004-01 
006M000401 
122865 
05/03/95 
OS/l 7/95 
Se&H 
UWKC A 

13. 
13. 
13. 
13. 
13. 
4. 

,13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 

U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

306-H-0005-01 )06-N-0005-01 I06-R-0005-02 
306H000501 )06NOOO501 106MDOO502 
122965 122966 122967 
05/04/95 J5/04/95 wo4/95 
35/17/95 J5/17/95 s/17/95 
sedmt iechnt itchnt 
JG/KC A JWKG A JWKG A 

15. 
15.' 
15. 
15. 
15. 
15. 
15. 
1s. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 
15. 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
t4. 
14. 
14. 
14. 
14. 
14. 
t4. 
14. 
14. 

::: 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u . 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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13. U 
13. U 
13. U 
13. U 
13. U 

' 16. U 
13. U 
13. U 
13. U 
13. U 
13. U 
13. U 
13. U 
13. U 
13. U 
13. U 
13. U 
13. U 
13. U 
13. U 
13. U 
13. U 
13. U 
13. U 
13. U 
13. U 
13. U 
13. U 
13. U 
13. U 
13. U 
13. U 
13. U 

a 

0 

1 

c 

I- 
0 

5 

L 

106-w-0006-01 
106H00060 1 
22968 
,5/04/95 
Wl7l95 
;edmt 
PC/KG A 

14. 
2. 

14. 
14. 
lb. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
$4. 
14. 
14. 
14. 
14. 
14. 
14. 
tc. 
14. 

U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 



DATALCPZ 

lD/O2/95 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

Primary Safrples 

1395 -LE ,D -______: 

VCN DNIGINAL ID w-_-e: 
LAB SAMPLE ID ---: 
-LE DATE -----: 
DATE ANALYZED ---: 
)uTI,X ----------; 
w,f* --------w-m: 

006-N-0006-01 
006N000601 
122969 
05/04/95 
05/17/95 
Sedmt 
UC/KG A 

031-n-0001-01 038-M-0001-01 038-H-0002-01 038-M-0003-01 
031H000101 038M000101 D38M000201 038!4000301 
122866 122970 122971 I22972 
05/03/95 05/04/95 05/04/% D5/04/95 
05/16/95. 05/17/95 05/17/95 D5/17/95 
Sedmt Sedmt submt sedmt 
UC/KG 1 UC/KG 11 lJG/KG n W/KG A 

CAS 8 Parameter 

74-87-3 Chloramethenc 
74-83-9 Brtnnawthane 
75-01-4 VInyI chloride 
75-00-3 Chlorotthanc 
75-09-2 Methylene chloride 
67-64-l Acetone 
75-15-o Carbon disulfide 
75-35-4 l,l-Dichloroethtne 
75-34-3 l,l-Dlchloroethane 

540-59-O 1,2-Dlchloruethene (total) 
67-66-3 Chloroform 

107-06-t 1,2-Dichloroethane 
78-93-3 t-Butmone (HEK) 
71-55-6 ?,?,I-Trichloroethsne 
56-23-5 Carbon tttrachloride 
75-27-C Braeodichloromethsm 
78-87-S 1,2-Dichloropropane 

10061-01-5 cls-1,3-Dichloropropene 
79-01-6 frichloroethene 

124-48-l Dfbromochloromethane 
79-W-5 1,1,2-lrichloroethme 
71-43-2 Bentene 

10061-02-6 trans-1,3-Dichlorapropene 
75-25-2 Bromoform 

108-10-l 4-Methyl-2-Pmtanme (WBK) 
591-78-6 P-Wexanone 
127-18-c Tttrachloroethene 
79-34-S 1,1,2,2-lttrschloroethme 

w-88-3 Toluene 
108-W-7 Chlorobenrtne 
loo-Cl-4 Ethylbenrene 
100-42-S Styrm 

1 
3 

O-20-7 Xylene (Total) 

c3 
*cl 
CA 
co 
(3 

14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

12. U 
12. U 
12. U 
12. U 
12. U 
12. UJ 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. UJ 
12. UJ 
12. UJ 
12. UJ 
12. UJ 
12. UJ 
12. UJ 
12. UJ 
12. UJ 
12. UJ 
12. UJ 
12. UJ 
12. UJ 
12. UJ 
12. UJ 
12. UJ 
12. UJ 
12. UJ 
12. UJ 
12. UJ 
12. UJ 

14. u 
14.' u 
14. U 
14. u . 
14. U 
8. J 

14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 

*u- +++ Validation Cowmlev~ +++ 

14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

14. U 
2. J 

14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
i4. U 
14. U 
14. u 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. UJ 
14. UJ 
14. UJ 
14. UJ 
14. UJ 
14. UJ 
14. UJ 
14. UJ 
14. UJ 
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VALIDATA 
Chemical Services, Inc. 

DATA VALIDATION !XJMMARY 
REPORT 

COMPANYI 
SlTE NAME: 
PROJECT NUMBERI 

* CONTRACTEDLAB: 
QAQC LEVEL: 
EPA SOWA4EXHOD: 
VALJDATION GUIDELINES: 

. 

SAMPLEMATRICES: 
TYPES OF ANALYSES: 

SIX NUMEER 

SAMPLES: 
ciient 
EfzEifi95 
038MOOO401 
038MOOO4OlRE 
038MOOO4-02 
038MOOO402RE 
038MOOO501 
038MOOO5OlRE 
038NOOO50 1 
038NOOO5OlFtE 
038MOOO502 
038MOOO502RE 
038MOOO601 
038MOOO601RE 

LA 
?%F 
123020 
123009RE 
123021 
123OlORE 
123022 
123OllRE 
123023 
123onRE 
123024 
123013RE 
123025 
123014RE 

Ensafe/Allm’& Hoshall 
NAsmhis 
8500.024 
National J&viroh Testing fnc. 
LcvtlIlI 
EPA199OSOW - 
USEPA Cbntrwt Ldon~oy hgrwn Ndiond Functiond 
Guidelines for Orgmic L&a Review, 1994; USEPA &mt 

LO!WJZZO~ Rvgnm Ndiord hmctiond GuWines for hwgm’c 
Lha Review, 1994 
Soii ad Water 
Volatile Organ& (VOA), Semivolatile Organics (SVOA), 
organochlorine PesticidedFCEI’s (P/P@, Total Metals and 
cyanide @WCN), Herbicides (HERB), Orpnophosphorus 
Pesticides (OPPE), Total Petroleum Hydrombons (TPH), 
Diesel Range ~ganics (DRO), Gasolirre~Range Organices (GRO) 

1398 

Ma& 
Water 
Soil 
Soil 
soil . 

El 
soil 
Soil 
Soil . 

E 
Soil 
Soil 

Y?-??P 
X X 

X 
X X 

X 
x x 

X 
X X 

X 
X X 

X 
x x 

X 

X 

X 

X 

X 

X 

FP . 
X 

X 

X 

X 

X 

X ; 



038MOOO701 
038MOOO7OlRE 
038MOOO702 
038MOOO702RE 
038MOOO801 
038MOOO8OlRE 
038MOOO802 
038MOOO802RE 
038MOOO7OlMS 
038MOOO70 IREMS 
038MOOO7OlMSD 
038MOOO7OlRD 
038MOOO7OlMD 
TRIPBUNK 

123015RE Soil 
123027 Soil 
123016RE soil 
123028 Soil 
123017RE Soil 
123029 Soil 
123018RE Soil 
123026MS Soil 
123015REMS Soil 
123026MSD Soil 
123015RFMSD Soil 
123026MD soil 
123115 W&7 

X 

X 

X 

X 

X 

X 

X 

svQBp/pcB 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 

M&Nf 
X X 

X X 

X X 

X X 

X X 

X 

X 

N = FIELD DUPLICA’IE E = EQUIP= BLANK, RE = REEXIRACTION, 
MS = MATRIX SPIKE, MSD = MATRIX SPIKE DUPLICATE, MD = MATRIX DUPLICATE 
RD = REEXTRACTION MATRIX SPIKE DUPLICATE 

038MOOO401 123009 
038MOOO402 123010 
038MOOO501 123011 
038NOOO501 123012 
038MOOO502 123013 
038MOOO601 123014 
038MOOO701 123015 
038MOOO702 123016 
038MOCG80 1 123017 
038MOOO802 123018 
038MOOO701MS 123015MS 
038MOOb701MSD 123015MSD 

Matrix 
Water 
soil 
Soil 
soil 
Soil 
Soil 
Soil 
soil 
Soil 
Soil 
Soil 
Soil 
soil 

DATA REVIEWER(S): ArrlyL.Hogan,ManinLSmith 

RELEASEsrciNAm gcg- 
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Data Qualifier Definitions: 

J - The afsociated 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 compoundknalyte was analyzed for, but not detected. 
The associated numerical value is the sample quantitation . 
limit. 

UJ - The compoundkmalyte was analyzed for, but not detected. 
The sample quantitation limit is an estimated quantity. 



DATA QUALIFICATION SUMMARY 

NET, Inc. - 1398 Organics and hqanics 

SAMPLES: 007EO50595,038M000401,038MOOO4O2,038MOOO501,038N000501, 038MOOO502, 
038M000601,038MOOO701,038MOOO701MS, 038MOOO701MSD, 038MOOO702, 
038M000801,038M000802, TRIP Bm 038MOOWOlRE 03800040m 
038MOOO501RE, 038NOOO5OlRE, 038M0OO801Rl$038MOOO802RE, 
038MOOO7OlREM!S, 038MOOO7OlRD 

VOU TEE ORGANIC3 

I*> Holding Times: 

All Holding Time criteria wx met. No action w requid 

All Tuning criteria wre met. No action was necessary. 

ItI.) Calibmtion: 

initial Calibration: 

All Initial Calibration criteria were met. No action was necessary. 

Continuing Calibration: 

The Percent Difx- (%I%) of the following copunds exceeded the 25% QC limit for the 
continuing calibration nm on 5/18/95 at 09107 on irmment HP597OR 

chloromethane 27.0% 
vinyl chloride 28.8% 

The results for these compounds in associated samples 038MOOO4O1,038N000501,038M000701, 
038MOOO702 and 038MOOO801, which consisted entidy of nodems, werefIaggedasestimated(uJ). 

The Percent Difkmx (%D) of chloro~ (37.2%) exceded the 25% QC limit for the cadming 
calibration run on 5/19/95 at 09z59 on i,nmmmt HP597OK The nondetect result for this ccqxmd in 
associated sample 038MOOO802 was flagged as estimated (vr). 

1 
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c--- The Percent Difference (%D) of bromoform (37.1%) exweded the 25% QC limit for the continuing 
calibration run on 5/20/95 at 07: 11 on irimment HP597OL. The non-detect result for this conqxund in 
associated sample 038MOOO601 was flagged as estimated (UJ). 

l-v.) Blanks: 
. 

Method Blanks: 

Acetone was detected at 3.0 ugkg in soil method blank VBLKO51895H. All positive results for acetone 
in associated samples 038M000401,038M000701,038M000702,038M000801 and 038NOOO501 less than 
10X the blank amount were flagged as undekcted (U) with the detection lit being raised to the level of 
contamination in each sample. 

d-Methyl-2-pentanone and 2kxanone were detected at 1.0 m@kg and 3.0 mgkg, respectively, in soil 
method blank VBIKO52095L There wre no positive results for these compounds in the associated 
sample. No action was required 

Trip Blanks: 

Methylene chloride was detected at 1.0 ug/L in the associated trip’blank for this SIX? There went no 
positive results for this cornpod in the samples in this SDG. No action was necessary. 

- 
Equipment Blank: 

g There were no positive detections in equipment blank 007EO50595. No action was necessary. 

TIC’s: 

‘Ibere were no TICS reported in the blanks for this SDG. 

v.> surrogate lxecoveries: 

All Surrogate Recovery criteria wre met. No action was requked 

VI.) Matrix SpWMatrix Spike Duplicate (MS / MSD): 

AllMS/MSDcriteriaweremet Noactionwasrequkd 

VII.) Field Duplicates: 

There were no cakulable Relative Percent Di@xnws for field duplicate samples 038MOOO501 and 
038NOOO501. No action wds requkd 

VIII.) Internal standards Performance: 

- x 
All Intemal standards Petformance criteria were met. No action was necessary. 

3 



W TCL Gxnpmd Identification: 

AllTCLcriteriaweremet,sonoactionwasnecessary. 

x> Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL’s): 

‘Ihe CRQL’s and analytical results for method blanks WLKO5 1695K, VEUKOS 1795H and VBLKOS 1895H 
wreincomxtonthespreadsheets. ‘IheFo~Ival~forthese3blanks~enteredonthespeadsheets 
during validation. 

All other CRQL criteria wzre met No fMher action was required 

XI.> Tentatively Identified Con-pounds (TIC’s): 

AllTICcriteriawxemet,sonoactionwastaken 

XII.) System Performance: 

Allcriteriawzmet,sonoactionwasneccxwy. 

XlIl.) overall Assessment of lM&eneA: 

All laboratory d&a wre acceptable with qualification. 

SWOU TILE ORGANZCS 

I-1 Holding Times: 

All Holding Time criteria were met. No action wds necessary. 

n-1 GUMS Tuning 

A1l~T~gcriteria~met,sonoactionwasnecessary. 

m-1 Calibration: 

Initial Calibration: 

The Percent Relative standard Deviations (%RSD’s) of hexachlorocyclqxntadiene (35.2%) and 
2,4-dinitrophenol(32.1%) exceeded the 30% QC limit for the initial calibration run on 4/28/95 on 
instrument HP597OF. There were no positive results for these compounds in the assockd samples. 
Noactionwasrequked 

3 



f? 
Continuing Calibration: 

The Percent Difference (Y&D) of 2,2’-oxybis(lchloropmpane) wire 26.8% which exceeded the 25% QC 
limit for the continuing calibration run on 5/23/95 at 13:55 on instnmmt HP597OF. Since the only 
associated samples for this calibration were method blanks, no action was requird L 

The Percent Difkenm (%Dk) of the following compounds exceeded the 25% QC limit for the 
continuing calibration run on 5/26/95 at 09:39 on ins@mmt HP597OF: 

Z,Tmybis(lchloropropam) 26.6% 
2,4dinitrophenol 28.7% 
butylbenzylphthalate 26.2% 
3,3dichlorobenzidine 43.8% 

Tbe positive and nondetect results for these cmqmmds in associated samplles 038MOOO401, 
038M000402,038M000501,038N000501,038M000502,038M000601, 038MOOO701,038M000702, 
038MOOO801 and 038MOOO802 were flaggedas estimated (J) and (UJ). 

The Percent Differem @&D’s) of the following compomds exceeded the 25% QC limit for the 
continuing calibration run on 5/17/95 at 11:57 on ktmment HP597OJ: 

- 2,2’-oxybis( 1 -chloropropane) 140% 
n-nitrosdi-n-propylamine 25.4% 
4,Gdinitr+2-methylphenol 34.8% 

8 t:. benzo(ghj)perylene 26.3% 

The associated sample for this calibration was a method blank No action was taken 

The Percent Differences (%D’s) of the following cmpounds exceded the 25% QC limit for the 
continuing calibration nm on 6/01/95 at lo:48 on imtrmmt HP597O.J: 

2,2’-ox@iilchloropropane) 
4-nitrophenol 
cartmole 
butylbenzylphthalate 
3,3dichloxdJenzidine 
bis(2ehtylhexyl)ate 
di-n-cctyl phthalate 

60.8% 
43.7% . 
25.1% 
25.0% 
26.0% 
32.3% 
38.5% 

The associated sample for this calibration was an equipment blank (007JZ.050595). No action was 
required 

IV.) Blanks: 

Method Blanks: 

Di-n-butylphthalate was detected at 490 ug/kg in soil method blank SBKO51895F. There were no 

L :I:: J positive results for this mnpouncl in the associated samples. No action was rquird. 

4 ? 



Equipment Blank: 

‘Ylkre wre no positive results for equipment blank 007EO50595. No action was necessary. 

v.> Surrogate Recmeries: 
L 

All Surrogate Recovery criteria wre met. No action was reqked. 

VI.) Matrix Spikm Spike Duplicate (MS / MSD> 

All MS / MSD criteria were met. No action was necessary. 

VII.) Field Duplicates: 

There wre no calculable Relative Percent Dif6krences (RPD’s) for soil field duplicate samples 
038MOOO501 and 038NOOO501, since all positive detections wre below the CRQL 

vm.) lnterrlal standards Performance: 

All Internal Standard Performance criteria were met. No action was requkd. 

IX) TCL Compound Identification: 

AllTCLcriteriawremet,sonoactionwasrquiml. 

w Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL’s): 

All CRQL criteria were met, so no action was req.&d 

XI.) Tentatively Identifkd Compounds (TICS): 

All TIC criteria were me< so no action was taken 

XII.) System Perfo-: 

Allcriteriawreme~sonoactionwasmxssary. 

XIII.) overall Asssment of Data/General: 

All laboratory data wzre amptable with qualification. 

PESTICIDEVKB ‘s 

I-1 Holding Times: 

The holding time fi-om sample date to extmction date for the following samples exceeded the 
14 day Qc limit: 

5 



038MOOO4OlRE 
038MOOO402RE 
038MOOO5OlRE 
038NOOO5OlRE 
038MOOO502.W 
038MOOO6OlFE 
038MOOO7OlRE 
038MOOO702.W 
038MOOO801RE 
038MOOO802RE 

?I? 
25 
25 
25 
25 
25 
25 

E 
25 

All positive and non-detect results for these samples wre flagged ‘hs estimted (J) and (UJ). 

w Instmment Performance: 

All Instnrment PerfollIxmce criteria were met. No action was required. 

III.1 Calibration: 
. 

- -- 
The Percent Difference (%D) for 4,4’-DDD (27.5%) exuxded the 25% QC limit for the continuing 
calibration run on 6/06/95 at 12:40. The results for this cmnpound in the associated samples wre 
previously flagged based on holding times. No kther action was required 

f IV.) Blanks: 
b 

Method Blanks: 

There wre no positive detections in the method blanks, so no data qualification was necessary. 

Equipment Blank: 

There were no positive detections in equipment blank 007JZO50595. No action was required. 

V.> Surrogate Rewveries: 

All Sux~ogate Recovery criteria wre met. No action was necessary. 

VI.) Matrix Spike / Matrix Spike Duplicate (us / MSD): 

The Relative Percent Difhmce (RPD) fix 4,4’-DDT (28%) exceeded the 27% QC limit for samples 
038MOOO7OlREMS and 038M000701REMSD. The result for this cornlxmd in associated sample 
038MOOO7OlRE uas pmiously flagged as ehmated based on the holding time. No fin-her action was 
required 

6 ! 



VII.) TCL Compound Identification: 

Pesticid0CB Identification Summary @‘IS): 

The Column Percent DifErence (%D) for sample 038MOOO5OlRE (78.6%) exceeded the’70% QC limit. 
The result for this compound in this sample w pnwiously flagged as estimated based on holding time 
criteria. No fintber action was requbxl 

VIII.) Field Duplicates: 

The Relative Percent Diffbences (RPD’s) for dieldrin (48%), 4,4’-DDD (4!9%) and 4,4’-DDT (2.3%) wre 
within the 60% QC limit for field duplicate samples 038MOOO5OlRE and 038NOOO5OlRE. No action 
mastaken 

IX) Pesticide Cleanup Check: 

fiorisil Cartridge Check 

Allcriteriawereme&sonoactionwastaken 

Gel Permeation Chromatography (GPC): 

All GPC criteria were me< so no action was necessary 

w overall Assessment of Datz&eneral: 

The initial analytical data wnz not submitted for validation All sample data wre from the reanalyses. 

All laboratory data were acceptable with qualification 

ORGA NOPHOSPHOR R PESTICIDB 

1.1 Holding Times: 

All Holding Time criteria wre met. No action was required 

n.1 Instrument PeAonEance: 

All Irwnmxnt Perfonwlce criteria wre met. No action was necessary. 



*F-p III.) Calibration: 
< ‘\ 

Initial Calibration: 

Tbe Percent Relative Standard Deviation (%RSD) of merphos (69.4%) exceeded the 20%-QC limit for 
the initial calibration run on 5/24/95. This %R!W was from the secondary dmm. The results for 
merphos in all samples of this SDG, which consisted entirely of nordetects, were flagged as estimated 
0. 

Continuing Calibration: 

The Percent DifErences (%Dk) of the following compounds exceeded the 25% QC limit for the 
continuing calibration nm on 5/25/95 at 17:59: 

rlaled 
n&d 
merphos 
Ilaerphos 
fensolfothion 

%lR 
28.8 
50.8 
45.6* 
78.0 
463000* 
32.2 

* The O/CDS for these compounds were taken from the secondary column 

The results for these compounds in associated samples 038MOOO4O1,038M000402,038M000501, 
038N000501,038M000502,038M000601,038M000701,038M000702, 038MOOO801 and 038MOOO802, 
which consisted entirely of nondetects, wre flagged as estimated (Ul). 

The Percent Differences (%D’s) of the following compounds exceeded the 25% QC limit for the 
continuing calibration nm on 5/26/95 at 16:30: 

The results for mephos in the associated samples wze previously flagged as estimated (WI). No lkther 
action was necessary. 

The Percent DifFerences (%0’s) of the following compmds exceeded the 25% QC limit for the 
continuing calibration run on 6/01/95 at 17:02: 

z %I2 
30.9 

-- 26.5 



ms 
alpha rnevinphos 
o,demeton 
&prop 
Phomte 
s,demeton 
diazinon 
disulfton 
ronnel 
f&on 
cblorpyrifos 
tokuthion 
fensolfothion 
sulpr0fi.x 
guthion 
COUmOPhOS 

Sal2 
42.1* 
37.4* 
60.3* 
33.6* 
28.7* 
31.4* 
27.2* 
33.4* 
43.v 
36.5’ 
x9* 
57.9 
26.9* 
73.4* 
25.4* 
36.6* 
48.7* 

* The O/333 for these compouncis wre taken fi-om the secondary column- 

The only associated sample for this calibration was equipment blank 007EO50595. No action was taken. . 

The Percent Ixfkxes (%D’s) of the following compounds exuxded the 25% QC limit for the 
continuing calibration run on 6/01/95 at 23:40: 

F 
naled 
=-Pbs 
dichlorws 
alpha mevinpbs 
o,- 

Phe 
s,demeton 
diazinon 
disuSoton 
methyl parathion 
ronnel 
fenthion 
CblOrpyrifos 

StiI-O#lOS 
sulprofa 
coumophoS 

?!a2 
27.7 
27.1* 
319000 

ZK 
42:3+ 
30.0* 
33.9* 
35.5’ 
28.8* 
25.6* 
37.5* 
40.9* 
26.3* 
26.7* 
50.5* 
27.1* 
48.7’ 

* Tbe o/~s for these compounds wre taken brn the secondary column 
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The only associated sample for this calibration w an equipment blank 007EO50595. No action ms 

l-v.> Blank c 

Method Blanks: 

All Method Blank criteria were met. No action was required 

Equipment Blank: 

‘here were no positive detections in equipment blank 007EO50595. No action was requried. 

v-1 Surrogate Recoveries: 

All Smogate RecoveIy criteria were met. No action was requimi 

VI.) Matrix Spike/Ma& Spike Duplicate (MS / MSD): . 

The Relative Percent DifkreHces (RPDk) for the following cmqmmds exuxded the 15% QC limit for 
spiked samples 038MOOO7OlMS and 038MOOO701MSD 

naled 18% 
dicbl~os 18% 
merphos 76% 

The non-detect results for these compounds in associated sample 038MOOO701 wexz previously flagged as 
estimated (LJJ) based on the continuing calibration. No furtlm action was v 

The Percent Recoveries (%Rk) of the following cxmpounds xre outside the 50-W!! QC limits for 
samples 038MOOO7OlMS anclO38MOOO7OlMSD: 

The result for this cmqouncl in associated sample 038MOOO701 was previously flagged as estimated (Ul) 
based on the continuing calibration No further action ws necessary 

VII.) TCL (Ikmlpound Identicatim 

All Compound Identification criteria were met. No action was rqukd. 

A VIII.) Field Duplicates: 
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lx) overall Assessment of Data/General: 

All labomtory data were acceptable with qualification. 

I*> Holding Times: 

All Holding Tii criteria were met. No action was required 

n.) Instmment Performance: 

All Jnsmment Ptiomance criteria wre met. No action was necessary. 

Initial Calibration: 

The Percent Relative Standard Deviation (%RSD) of MCPP (21.6%) on the prinmy cohmn exceeded the 
20% QC limit for the initial calibration run on 5/16/95. Since only one compound exceeded the 20% 
limit and was less than 30?/0, no action was nemsary. 

The %RSD’s for MCPP (58.6%), MCPA (54.5%), 2,4,5-T (21.4%) and 2,4-DB (35.3%) exceeded the 
20% QC limit for the secondary column for the initial calibration run on 5/16/95. All positive and non- 
detectresultsforthese~~~inallsamplesinthisSDG~flaggedasestimatedQand(UJ). 

Contimi.ng Calibration: 

‘Ihe Percent Difference (%D) of 2,4-DB (33.2%) on the secondary column exceeded the 25% QC limit 
for the continuing calibration nm on 5/23/95 at 20:28. Since the results for this compound in the 
am&ted samples wzre qualified based on the initial caIibration, no fkrther action was required 

Tbe Percent Difkenw (%D’s) of dalapon (32.6%) on the primary column and 2,4-DB (66.1%) on the 
sewndary column exceeded the 25% QC limit for the continuing calibration run on 504195 at 04:19. 
‘The only associated sample for this calibration was equipment blank WEO50595. No action ws taken. 

The Percent Difkenm (%D) of clalapon (49.5%) on the primary column exmeded the 25% QC limit for 
the cminuing calibration run on 5/24/95 at 17:05. The results for this compound in associated samples 
038M000401,038MOO@I02,038M000501,038N000501, 038MQOO502 and 038MOOO601, which 
consisted entirely of non-detects, wre flagged as estimatfzd (U?). 

The Percent DifFkrences (SDS) of the following cmpounds exceeded the 25% QC limit for the 
cmtinuing calibration nm on 5/24/95 at 17:05: 



silvex 
MCPA 
2,4-DB 

2i-Q 

38.1* 
33.3* 
48.8* 
73.8* c 

* The O/aD’s for these wmpounds m taken fkom the secondary wlumn 

Tbe nondetect results for these wmpounds in associated samples 038M000401,038M000402, 
038M000501,038N000501,038M000502 and 038MOOO601 were flagged as e&mated (UJ). 

The Percent Differences (%Dk) for the following wmpounds exqeded the 25% QC limit for the 
continuing calibration run on 5/25/95 at 01:04: 

=&--. 

Yiir2 
39.4* 

2,4-D 90.9* 

* The o/~s fw these wmpounds were hm the secondary column. 

‘he nondetect results for these wmpounds in associated samples 038M000701,038M000702, 
038MOOO801 and 038MOOO802 LWE flagged as estimated (UJ-). 

lie Percent Difkrences (%Dk) for the following wmpouncls exceded the 25% QC limit for the 
continuing calibration run on 5/25/95 at 08:26: 

s 
%Q 
47.6* 

silvex 25.6* 
2,4,5-T 41.3* 
2,4-DB 113* 

* The%Dkf~thesecompoundsulae~mthesecondarywlumn 

The positive ad non-detect results for these wmpourds in associated samples 038MOOO701, 
038M000702,038M000801 and 038MOOO802 = flagged as estimated (J-) and (UJ-). 

IV.) Blanks: 

Methcxl Blanks: 

All Method Blank criteria WIE met No action was rquird 

Equipment Blank: 

n There were no positive detections in equipment blank 007EXI50595. No action was quired 
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V.) Smogate Recoveries: 

All Surrogate Recovery criteria were met. No action was quired. 

VI.) Matrix Spike/Math Spike Duplicate (MS / MSD): 
L 

The Relative Percent Diffkences (RPDk) for the following wmpounds exceeded the 2O?h QC li@t for 
samples 038MOOO7OlMS and 038MOOO701MSD: 

F 
dicamba 
2,4-DB 
dinoseb 

27 
29 

The results for these compounds in associated sample 038MOOO701, which wnsisted entirely of 
non-detects, were flagged as estimated (UJ). 

The Percent Recoveries (Y0Rk) of the following wmpounds vme outside the lO-150% QC iimh for 
samples 038MOOO7OlMS and 038MOOO7OlMSD: 

z E f2 0 

0 0 

The non-detect result for dalapon in associated sample 038MOOO701 was previously flagged as estimated 
(UJ). No tinther action was required- 

VII.) TCL Compound Identifkation: . 

All Compound Identification criteria mere met. No action was req.&xi 

VlII.) Field Duplicates: 

There were no calculable Relative Percent Difkrmm (RPD’s) for field duplicate samples 038MOOO501 
and 038NOOO501. No action was required. 

Ix) overall Assessment of Data/General: 

All labomory data m acmptable with qualification. 

TOTAL METALS ad CYANIDE 

I*> Holding Times: 

AI1 Holding Time criteria mre met. No action was rquired 
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-. 
if- 

n-1 Calibration: 
-._. 

All Calibration criteria were met. No action was required. 
c 

II.1 Blanks: 

The following blank results represent the highest detections associated with the samples and were used 
for data qualification: 

C-i%6 
PBW 
PBS 
PBW 
PBS 
CcBl 
PBW 
CC34 

e 
Eiz 
beryllium 

r 
Se1enilRI-i 
vanadium 
tin 

t-h& 
2.20 UgL 
4.62 u#L 

0.33 m&g 
5.65 ug/L 

0.48 m&g 
2.10 LlgL 
5.92 ug/L 
23.8 UgyL 

4.62 
1.65 
5.65 
2.40 
2.10 
5.92 
23.8 

PBS = preparation Blank (soil), PBW = Preparation Blank (Water), 
CCB = Chtinuing Calibration Blank 

All results greater than the IDL but less than 5X the blank amount (Action Level, mgflcg for soil samples) 
for which the contaminated blank was an associated calibration or laboratory Preparation blank wxe 
flagged as undetected (U). 

The following analyte had a negative result with an absolute value greater than the IDL: 

CCB = Continuing Calibration Blank 

All associated positive sample results less than 5X the absolti value of the negative blank result wae 
flaggedasestimated(~andall~~~~flaggedasestimated(UJ). 

Equipment Blank: 

Arsenic was detected at 2.40 I.@, in equipment blank 07EO50595. 
previously qualified using the calibration blanks. 

AII results fbr this analyte were 
No f&her action was required. 

v ICP Interference Check Sample Results: 

_-. All Intehrene Check Sample criteria were met. No action was required 
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V-J ICP Serial Dilution Analysis: 

All Serial Dilution criteria were me< so no action was necessary. 

VI.) IAoratoly control Samples (LCS): L 

The Percent Recoveries (%R‘s) of antimony (269%), arsenic (68.70/o), mercuy (51.9%) and vanadium 
(77.8%) were outside the 80-120% QC hits for the soil LCS. The positive result for antimony in 
sample 038MOOO801 was flagged as e&mated (J). The positive and non-detect results for the other 
analytesinallsoil~lesinthissDG~flaggedasestimated(~andcuJ). 

VII.) Duplicate Sample Analysis: 

The Relative Percent DifEmmm (RPD’s) for chromium (84.5%), vanadium (66.8%) and zinc (63.8%) 
exceeded the 35% QC limit for soil sample 038MOOO7OlMD. The positive and non-detect results for 

VIII.) Matrix Spike Recoveries: 

‘The Percent Fbxmeries (‘XIX’s) of the following compounds mre below the 75125% QC limits for 
sample 038MOOO7OlMS: 

antimony 62.5% 
lead 63.5% -Fi’ 
silver 0.00% 

The positive results for silver in all samples in this SIX were flagged as estimated and the non-detect 
remits for this analyte wzre rejected (R). The positive and norxbect results for antimony and lead in all 
samplesinthisSDGwreflaggedasestimated(J)and(UJ). 

Ix) Field Duplicates: 

The Relative Percent Difhmxs (RPD’s) for the following anaIytes were calculated for field duplicate 
samples 038MOOO501 and 038NOOO501: 

iTzzzi 
berylliUtYl 
cadmium 
chromium 
dxilt 
copper 
lead 
nickel 
vanadium 
zinc 
tin 

13% 
75% 
15% 
5.4% 
66% 
63% 
20% 
38% 
50% 
9.5% 
5.5% 
36% 
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C‘ The results for barium, chromium and cobalt were flagged as estimated (J) in the two associated samples, 
038MOOO501 ad 038NOOO501 since the RPD’s exceeded the 60% QC limit. 

w Furnace Atomic Absorption QC: * 

Method of Standard Addition (MSA): 

AllMSAcriteriawtxemet. Noactionwasrqukd. 

Post Digestion Spike Recovery. 

The Percent Recoveries (%R’s) of thallium in the following samples wxe below the 85-l 15% QC limits: 

038Mm501 84.8% 
038MOOO502 82.0% 
038MOOO801 78.5% 

All positive and nondetect results for thallium in these samples were flagged as estimated (J) and (UJ). 

The Percent Recoveries (%R’s) for selenium in the following samples exuded the 85-l 15% QC limits: 

- z- 

5 ‘t 

038MOOO40 1 159% 
038MOOO502 132% 
038MOOO601 120% 

The results for this cxmpound in these samples consisted entixdy of nondetects, so no action was taken 

XI.) Sample FksulS Calculatio~ianscription Vedicatiox 

Allcriteriawreme&sonoactionwastaken. 

XII.) QLlarterly verification of - Palameters: 

Allcriteriawremet,sonoactionwastakm 

XIII.) overall Assessment of Data/General: 

All labomtory data were acmptable with qualification 

TOTAL PETROLEWHYDROGMBONS 

I.1 Holding Times: 

16 . 3 
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n.1 I.n!mmmt Performance: 

All Instmment Performance criteria were met. No action uas necessary. 

a.1 Calibration: 

Ail Calibration criteria were met. No action was necessary. . 

IV.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks, so no data qualification was necessary. 

v-1 LaboIatory ccmtrol Samples (Lcs): 

AIlLCSRemverycriteriawremet. Noactionwrequkd 

VI.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

All MS / MSD criteria were met. No action was necessary. 

VII.) TCL Compound Identifxation: 

All Compound Identification criteria wre met. No action was required 

VIII.) Field Duplicates: 

There mere no field duplicates associated with this SDG. No action ws taken 

Ix) overall Assessment of Data&m& 

All laboratory data wxe aoxptable without qualification 

DLl3n RANGE ORGANICY 

I.1 Holding Tii: 

Allsampleswxtzextractedandanalyzdwithinrrqiredholdingtimes. Noactionwasxquired 

n-1 Irlsmmmt PerfoITnance: 

All Ir-smmmt Performance criteria were met. No action was necessary. 

m.> Calibration: 

All Calibration criteria were met. No action was necessary. 
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c-‘. IV.) Blanks: 

Method Blanks: 

l-here were no positive detections in the method blanks, so no data qualification was nec&ary. 

Equipment Blank: 

‘lkre were no positive detections in equipment blank 007EO50595. No action was necmary. 

v-1 Surrogate Recoveries: 

All Surrogate Recovery criteria wxe met. No action was required. 

VI.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

AIlMS/MSDcritwiavmemet.. Noactionwsnemssay. 

VII.) TCL Cornpod Identificatim 

All Compound Identification criteria were met No action was required. 
- 

VIII.) Field Duplicates: 

There wre A0 cahlable Relative Percent Diff erences @I’D’s) for field duplicate samples 038MOOO501 
and 038NOOO501. No action was necemxy. 

IX) overall As- tofDa&GemA: 

No calibration was nm for the analysis of sample 007EO50595. Since the sample was an equipment 
blank, no action was taken. All labomtoxy data were acceptable without qualification 

GASOLINE RANGE ORGXNICS 

I.> Holding Times: 

All -t Performance cxiteriawexzmet. Noactionwasmxssary 

III.1 Calibration: 

All Calibration criteria were met. No action was necessary. A 
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w-1 Blanks: 

Method Blanks: 

There WE no positive detections in the method blanks, so no data qualification was neiessary. 

Equipment Blank: 

There acre no positive detections in equipment blank 007EO50595. No action was necessary. 

v.1 Surrogate Remveries: 

The Percent Recovery (%R) in spiked sample 038MOOO7OlMS (45%) was below the 50-150% 
QC limits. Since this sample was a malrix spike, no action uas taken 

VI.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

The Relative Percent DiCerence (RPD) was 31%, which exceeded the 20% QC limit for samples 
038MOOO7OlMS and 038MO007OlMSD. ‘Ihe positive result in the associated impiied sample 
038MOOO701 was flagged asestimated (J). 

l-he Percent Recoveries (‘?hR’s) in samples 038MOO7OlMS (29%) and 038MOOO7OlMSD (40%) LWIX 
below the 5@100% QC limits. The result in the associated sample was previously flagged as estimated 
(J). No fiather action ms necemry. 

VII.) TCL Compound Identification: 

All Compound Identification criteria wrq met. No action was required. 

VIE) Field Duplicates: 

‘Ihere mere no calculable Relative Percent IXkmces (RPD’s) for field duplicate samples 038MOOO501 
and 038NOOO501. No action was necessary. 

IX> overall Assessment of DataGeneral: 

All laboratory data were acceptable with qualification 
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r- DATALCPZ 

10/02/95 
NAS MEMPHIS 

NAS MEMPHIS, RFI, ASSEMBLY B 
Primary Samples 

Page: 35 

Time: 16:59 

1398 
~8Q15aod 

SAN'LE ID -------> 
ORICIW ID -----a 
l.AB SAmw lb ---a 

r,, SAMPLE DATE -----> 
c3 DATE NALIZED ---a 
e wfR*)( ----------, 

M,TS ------mm---> 

CAS # Parameter 

W9900-02-5 TPH - Gasoline Range Organics 

038-H-0007-01 
038M000701 
123015 
D5/05/95 
D5/10/95 
Sedmt 
WQI A 

038-M-0007-02 
038MOOO702 
123016 
OS/OS/95 
06/20/95 
Secht 
w/Kg A 

D38-M-0006-01 
336MOOO801 
123017 
B5/05/95 
36/20195 
secmnt 
w/Kg A 

+** Validatiou Complete l ** 

Cl 

)38-W-0008-02 
138MOOO802 
123018 
15/05/95 
%/20/95 
Eechnt 
WKg A 



3 . 
8 s! 



c 4 

. . 
8 z N

 



DATALCPZ 

10/02/95 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

Page: 38 

Time: 16:59 

1398 SUQLE fD -------a 
HERB ORlClNAL ID -----a 

LAB !NPLE ID ---) 
SAMwE DATE -----a 
DATE EXTRACTED --a 
DATE ANALYZED ---a 
“ArR,X -------s-m, 

: W,feJ -----------, 

CAS # Psrameter 

94-757 2,1-D 
94-82-6 2,C-DE 
88-85-7 Dinoseb 
93-76-5 2,1,5-l 
93-72-l 2,4,5-TP (Silvex) 
75-W-O Dalapon 

1918-00-9 Dices& 
120-36-s Dichlorprop 
94-74-6 HCPA 
93-65-2 MCPP 

038-M-0004-01 
038M000401 
123009 
05/05/95 
05/23/95 
05/24/95 
s*t 
w/Kg I 

9.4 U 
9.5 UJ 
4.7 U 
0.95 UJ 
0.95 UJ 

23. UJ 
0.94 U 
9.4 U 

940. UJ 
940. UJ 

Primary Samples 

038-W-0004-02 
D36MDOO402 
123010 
05/05/95 
05/23/95 
05/24/95 
sechnt 
WKg A 

9.4 u 
9.5 UJ 
4.7 u 
0.95 UJ 
0.95 UJ 

23. UJ 
0.94 u 
9.4 u 

940. UJ 
940. UJ 

038-H-0005-01 
038M000501 
123011 
05/05/95 
05/23/95 
05/24/95 
sedrmt 
w/Kg I 

9.4 U 
9.5 UJ 
4.7 U 
0.95 UJ 
0.95 UJ 

23. UJ 
0.94 U 
9.4 U 

940. UJ 
940. UJ 

038-N-OODS-01 
038N000501 
123012 
os/o5/95 
05/23/95 
OS/24195 
sectnrt 
w/Q 1 

9.4 u 
9.5 UJ 
4.7 u 
0.95 UJ 
0.95 UJ 

23. UJ 
0.94 u 
9.4 u 

940. UJ 
5200. J 

D38-H-0005-02 
D38M000502 
123013 
OS/OS/95 
05/23/95 
05/24/95 
sedmt 
w/Kg L 

9.4 u 
9.5 UJ 
4.7 u 
0.95 UJ 
0.95 UJ 

23. UJ 
0.94 u 
9.4 u 

940. UJ 
3600. J 

038~M-0006-01 
D38HOOO601 
123014 
05/05/95 
05/23/9S 
05/24/95 
secmnt 
w/Q! A 

9.4 u 
9.5 UJ 
4.7 u 
0.95 UJ 
0.95 UJ 

23. UJ 
0.94 u 
9.4 u 

940. UJ 
940. UJ 

*** Validation Complete l ** 



DATALCPZ 

10/02/95 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

Page: 39 

lime: 16:59 

1398 SAJ4F’LE ID -------a 
; MRB aRIClYAL ID -----3 

LAB SAMPLE ID ---a I 
1 

SAMPLE DATE -----3 

: 
DATE ERTRACTED --2 
DATE ANALYZED ---> 

. M,R,,f --------a-, 

c m,rs -----..-----, 

CAS # Parameter 

94-75-7 2.4-D 
94-82-6 2.4-00 
88-85-7 Dinoseb 
93-76-S 2,4.5-T 
93-72-l 2,4,5-TP (Silvex) 
75-99-O Ddapon 

1918-00-9 Dicamba 
120-36-5 Dlchlorprop 
94-74-6 HcPA 
93-65-2 MCPP 

,‘. ,-.: 

La 

038~t4-0007-01 
038M000701 
123015 
05/05/95 
05/23/95 
05/25/95 
Sedmt 
w/Kg 

9.4 UJ 
9.5 UJ 
4.7 UJ 
0.95 UJ 
0.95 UJ 

23. UJ 
0.94 UJ 
9.4 u 

940. UJ 
940. UJ 

Primary Sarrples 

038-M-0007-02 
038nOOO702 
123016 
05/05/95 
05/23/95 
05/25/9S 
sedmt 
w/Kg A 

9.4 UJ 
9.5 UJ 
4.7 u 
0.95 UJ 
0.95 UJ 

23. UJ 
0.94 u 
9.4 u 

940. UJ 
940. UJ 

038-M-0008-01 
03aM000801 
123017 
05/05/95 
O5/23/95 
os/25/9S 
Secbmt 
w/Kg A 

9.4 UJ 
9.5 UJ 
4.7 u 
0.95 UJ 
6. J 

23. UJ 
7.2 
9.4 u 

940. UJ 
940. UJ 

l ** Validatioti Complete l +* 

338-M-0008-02 
03@4000802 
123018 
05/05/9S 
E/23/% 
DS/ 2s/95 
sednnt 
w/Kg A 

9.4 UJ 
9.5 UJ 
4.7 u 
0.95 UJ 
0.95 UJ 

23. UJ 
0.94 u 
9.4 u 

940. UJ 
940. UJ 



DATALCPZ 

10/02/95 

1398 SAWLE ID -------> 
u3AL ORIGINAL ID -----z 

UB SAMPLE ID ---Y 
UlOlE DATE -----: 
m,RIX ---e----v-, 
U,TS ..----------, 

CAS # 'Parameter 

SE Antimony 
AS Arsenic 
IA Bsriun 
BE Beryllim 
CD cachlilml 
CR Chromic 
co Cobalt 
CUCopper 
PB Lead 
HO Mercury 
II Wickel 
SE Sclmiuin 
AG Silver 
TL rhalliun 
V Venadim 
zw zinc 
SN Tin 

NAS MEMF'HIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

038~H-0004-01 
03EiM000401 
l-123020s 
05/05/95 
sedlmt 
WC/KG A 

14.7 UJ 
18.3 J 

233. 
0.73 u 
1.3 J 

10.3 J 
la.3 
la.7 
la.7 J 
0.15 UJ 

21. 
0.59 u 
1.5 UR 
0.59 u 

33-a J 
57. J 

9.5 u 

Primary Samples 

038-H-0004-02 
03fflOOO402 
1-123021s 
OS/OS/95 
Secht 
NC/KG A 

13.9 UJ 
16.2 J 

196. 
0.64 u 
1.1 J 

10.9 J 
9.2 J 

19. 
16.7 J 
0.14 UJ 

13.2 
0.55 u 
1.4 UR 
0.55 u 

21.7 J 
50.9 J 

6.3 U 

038~n-0005-01 
[338!4000501 
l-1230223 
D5/05/95 
s&t 
HG/KG A 

13.4 UJ 
11.7 J 
94.6 J 

0.49 u 
1.9 

18. J 
8.5 J 

15.8 
19.3 J 
0.13 UJ 

12.9 
0.54 u 
1.3 UR 
0.54 UJ 

23. J 
46.4 J 
a.5 u 

338-N-0005-01 
J38N000501 
I-123023s 
os/o5/95 
kdmlt 
'lG/KG A 

13.9 UJ 
10.3 J 

209. J 
0.57 u 
1.8 
9.1 J 

16.4 J 
19.4 
28.5 J 

0.14 UJ 
20.4 

0.56 u 
1.4 UR 
0.56 u 

25.3 J 
49. J 
12.2 u 

038-M-0005-02 
D38M000502 
l-1230243 
OS/OS/95 
sedmt 
UC/KG A 

14.4 UJ 
1.3 UJ 

38.4 J 
0.29 U 
0.86 u 
5.8 J 
4.3 J 

15.4 
10.7 J 
0.14 UJ 
7.2 u 
0.58 U 
1.4 UR 
0.58 UJ 

10.3 J 
29.5 J 
'15.2 u 

Page: 40 

lime: 16:59 

138~H-0006-01 
338MOOO601 
t-1230259 
)5/05/9S 
iecimt 
WKG i 

13.9 UJ 
31.9 J 

550. 
1.1 u 
1.9 
6. J 

25.1 
la.2 
53.3 J 

0.24 J 
22.7 

0.56 U 
1.4 UR 
0.56. U 

36.1 J 
46. J 
10.7 u 

*** Validation Complete **+ 



DATALCP2 

10/02/95 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

Primary Samples 

1398 SAMPLE ID -------2 
3 VETAL ORlGlRAL ID -----> 

3 
LAB SM'lE ID ---) 
WlE DATE -----I 

3 MTRfiX ----m---m..) 

2 MlTS --------m--, 

>AS X dariuneter 

Sll Antimony 
AS Arsenic 
BA Bariun 
BE Beryltiun 
CD Cadniun 
CR Chromic 
co Cobalt 
CUCopper 
PB brad 
HO Mercury 
WI lick.4 
SE Silaniun 
AG Silver 
TL Tha\liun 
v vMadiun 
ZN Zinc 
SN Tin 

038-n-0007-01 
038nODO701 
l-1230265 
05/05/95 
secht 
HG/KG A 

13.2 UJ 
4.8 J 

111. 
0.33 u 
0.79 u 
5.5 J 
7.4 J 

10.6 
12.6 J 

0.13 UJ 
8.1 .I 
0.53 u 
1.3 UR 
0.53 u 

13.2 J 
21.5 J 
12.2 u 

038-H-0007-02 
038n000702 
1-123027s 
05/05/95 
seckmt 
MGIKG A 

13.7 UJ 
4.1 J 

91.4 
0.28 LI 
0.82 u 
3.7 J 
5.1 J 
7. 
a.1 J 
0.14 UJ 
6.8 u 
0.55 u 
1.4 UR 
0.55 u 
9.2 J 

19.1 J 
6.9 U 

038-H-0008-01 
038M000601 
1-123028s 
05/05/95 
sedrmt 
HGfKG n 

14. J 
24-i J 

549.' 
1.6 u 
3.4 

21-i J 

33.4 
20.4 
54.6 J 

0.14 UJ 

28.2 
0.56 U 
1.4 UR 
0.56 UJ 

51.6 J 
59.8 J 

15.9 u 

14.9 UJ 
22. J 

223. 
0.89 u 
1.1 J 

17.7 J 
22.7 
RI.3 
67.4 J 

0.15 UJ 
22. 

0.6. U 
1.5 UR 
0.6 U 

43. J 
St. J 
13.8 U 

Page: 41 
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03%M-0008-02 
03BMDOO8D2 
l-230291 1 
05/os/% 
secht 
MC/KG A 

+*+ Validatiorl Complete l ** 
I, 

c /I / 



DAlALCP2 

lo/O2195 

1398 SAMPLE ID -------a 
WETAL-Ul ORIGINAL ID -----a 

LAB SAM’LE ID ---I 
SAHPLE DATE -----a 
DATE EXTRACTED --I 
DATE ANALY2ED ---I 
M,R,X ----mm----, 
U,TS -----------, 

CAS # Parameter 

CN Cyanide 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

038-M-0004-01 
03&40d0401 
123009 
05/0!i/95 
05/09/95 
05/10/% 
sechnt 
WKg A 

0.56 U 

Primary Sarrples 

D38-M-0004-02 
D38MOOO402 
123010 
D5fOSf95 
D5/09/9S 
Ds/10/9S 
sechnt 
w&r I 

0.63 U 

038-H-0005-01 
03aM000501 
123011 
05/05/95 
05/09/95 
05/10/% 
seckmt 
WKg I 

0.31 u 

038-1-0005-01 
038NOOOS01 
123012 
05/05/% 
05/09/% 
05/10/95 
sectnrt 
w/Kg II 

0.64 u 

Di8-M-0005-02 
038MOOO502 
123013 
D5/05/95 
DS/D9/95 
OS/lo/95 
sedlmt 
w/Kg I 

0.58 u 

Page: 42 
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D38-M-0006-01 
038H000601 
123014 
D5/05/95 
DS/09/9S 
05/10/95 
S&t 
mg/Qr A 

0.75 u 

**+ Validation Complete l ** 
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OATALCPZ 

10/02/95 

1398 -LE ID -c-----: 
OP PEST GRICIYAL ID -----: 

LA8 SAHPLE ID ---: 
SAWLE DATE -----: 
DATE EXTRACTED --: 
DATE ANALY2ED ---: 
MTRIX ----s----e: 
m,TS -------a---: 

CAS t Parameter 

86-50-o Guthion 
35400-43-2 Sulprofos 

2921-88-2 Chloropyrifos 
56-72-4 ccuaaphos 

8065-48-3 Demetoll,O 
333-41-5 0i0zinorl 

62-73-7 Dichlorvos 
298-04-4 Disulfoton 

13194-48-4 Ethoprop 
115-90-2 Fensulfothion 
55-38-9 Fenthion 

150-50-5 Herphos 
7786-34-7 Hevinphos, Alpha 
300-76-5 uaitd 
298-00-O Methyl parathion 
298-02-2 Phoratt 

299-84-3 Rome1 

22248-79-9 Stirophos ffttrechlorovinphos) 
34643-46-4 Tokuthion 

327-98-O frichloronate 
126-75-O Demeton,S 

- 
> 
, 
t 
. 
c 
. 
l 

b 

NAS MEME'HIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

038-M-0004-01 
038M000601 
123009 
05/05/95 
05/23/95 
05/26/95 
sechnt 
w/Kg A 

120. U 

120. U 

120. U 

120. U 

120. U 

120. U 

120. UJ 

120. U 

120. U 

120. UJ 

120. U 

120. UJ 

120. U 

120. UJ 

120. U 

120. U 

120. U 

120. U 

120. U 

120. U 

120. U 

Primary Samples 

038-H-0004-02 
038MOOO402 
123010 
05/05/95 
05/23/95 
05/26/95 
‘5-t 
w/Kg 4 

110. U 

110. U 

110. U 

110. U 

110. U 

110. U 

110. UJ 

110. U 

110. U 

110. UJ 

110. U 

110. UJ 

110. U 

110. UJ 

110. U 

110. U 

110. U 

110. U 

110. U 

110. U 

110. U 

038-H-0005-01 
038!4000501 
123011 
05/05/95 
05/23/95 
05/26/95 
Sedlm 
'-w/Kg A 

110.' u 
110. U 

110. U 

110. U 

110. U 

110. U 

110. UJ 

110. U 

110. U 

110. UJ 

110. U 

110. UJ 

110. U 

110. UJ 

110. U 

110. U 

110. U 

110. U 

110. U 

rio. U 

110. U 

D38-N-0005-01 
038NO00501 
123012 
D5/05/95 
05123195 
05/26/95 
wlimt 
w/Kg 

U 

U 

U 

U 

U 

U 

UJ 

U 

U 

UJ 

U 

UJ 

U 

UJ 

U 

U 

U 

U 

U 

U 

U 

038-M-0005-02 
038IlOOO502 
123013 
05/05/95 
05/23/95 
05/26/95 
sedmt 
WKg A 

U 

U 

U 

u 

U 

U 

UJ 

U 

U 

UJ 

U 

UJ 

U 

UJ 

U 

U 

U 

U 

U 

U 

U 

Page: 44 
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338.H-0006-01 
33&4000601 
123014 
D5/05/95 
35/23/95 
35/26/95 
5e&mt 
w/Kg i 

120. U 
120. U 
120. U 
120. U 
120. U 
120. U 
120. UJ 
120. U 
120. U 
120. UJ 
120. U 
120. UJ 
120. U 
120. UJ 
120. U 
120. U 
120. U 

120. U 

120. U 

120. U 

120. U 

**+ Validation Complete *+* 



NAS MEMPHIS OATALCPZ 

10/02/95 

(3 
% 

c-3 
a-7 
i; 

CA5 ‘# Perwneter 

-LE ,,, ----v-m: 

DulCIMAL ID -----: 
IAN SAWLE ID ---: 
UlPLE DATE -----: 
DATE EXTRACTED --: 
DATE ANALYZED ---: 
w,R,,f ----m---e-; 
W,TS -m..m-_--_-w: 

86-50-o Guthion 
35400-43-2 Sulprofos 

2921-88-2 Chloropyrifos 
56-72-4 Comaphos 

8065-48-3 Demeton,o 
333-41-5 Oirrrinon 

62-73-7 Dichtorvos 
298-04-i Dbutfoton 

13194-48-4 Ethoprop 
115-90-2 Fensulfothion 
55-38-9 Fenthion 

150-50-5 Merphos 
7786-34-7 Nwit-@os, Alpha 

300-76-5 Naled 
298-00-O Htthyi parathion 
298-02-2 Phoratt 
299-86-3 Rome1 

22248-79-9.Stirophos (Tttr&zhtorovi@os) 
34643-46-4 Tokuthion 

327-98-O frichloromte 
126-75-O Demeton,s 

NAS MEMPHIS, RFI, ASSEMBLY B 

038-M-0007-01 
038I4000701 
123015 
05/05/95 
05/23/95 
05126195 
Sedmt 
wf Kg A 

110. u 
110. u 
110. u 
110. u 
110. u 
110. u 
110. UJ 
110. u 
110. u 
110. UJ 
110. u 
110. UJ 
110. u 
110. UJ 
110. u 
110. u 
110. u 
110. u 
110. u 
110. u 
110. u 

Primary Samples 

038-M-0007-02 
D38H000702 
123016 
05/05/95 
05123195 
D5/26/95 
Sec5mt 
wf Kg A 

120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 

U 
U 
U 
U 
U 
U 
UJ 
U 
U 
UJ 
U 
UJ 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 

038-M-0008-01 
D38R000801 
123017 
D5/05/95 
D5/23/95 
D5/26/95 
sedmlt 
wf Kg A 

110. * u 
110. u 
110. u 
110. u 
110. u 
110. u 
110. UJ 
110. u 
110. u 
110. UJ 
110. u 
110. UJ 
110. u 
110. UJ 
110. u 
110. u 
110. u 
110. u 
110. u 
110. u 
110. u 

l ** Validatiou Complete *++ 

)38-H-0008-02 
338MOOO802 
123018 
15/05/95 
15123195 
E/26/95 
iedmt 
&l/K9 A 

120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 
120. 

U 
U 
U 
U 
U 
U 
UJ 
U 
U 
UJ 
U 
UJ 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
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DATALCPZ 

10/02/95 

NAS MEWPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

Primary Satrp\es 

Page: 46 

lime: 16~59 

1398 SA)IPLE ,D -me -_--: 
PEST ORIGINAL ID -----: 

LAB BM’LE ID ---: 
SAHPLE DATE -----: 
DATE EXTRACTED --: 
DATE ANALYZED ---: 

. . . MTR*X _-_______: 
m!TS -------e-e-: 

CAS t Parameter 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 detta-BHC 

58-89-9 gmma-BHC (Lindane) 
76-44-8 Neptachlor 

309-00-2 Aldrin 
1024-57-3 Heptachlor epoxide 
959-98-8 Endosulfan I 

60-57-l Ditldrin 
72-54-9 4,4’-DDE 
72-20-8 Endrin 

33213-65-9 Endosulfan II 
728-54-8 4,4'-DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4.4’.DDf 
72-43-S HethoXychlor 

i3494-70-5 Endrin ketone 
7421-36-3 Endrin r&hydc 
5103-H-9 alpha-Chlordane 
5103-74-2 $ams-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Lroclor-1016 
11104-28-2 Aroclor-1221 
llj41-16-5 Aroctor-1232 
53469~21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-l Aroclor-1254 
11096-82-5 Aroclor-1260 

> 
l 

> 

l 

l 

l 1 

, 

c I 

038-M-OOOG-01RE 
03fM000401RE 
123009RE 
05/05/95 
05/30/95 
06/06/95 
sedmt 
UC/KG A 

2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 

12. J 
4.6 UJ 
4.6 UJ 
4.6 UJ 

11. J 
4.6 UJ 
4.6 UJ 

24. UJ 
4.6 UJ 
4.6 UJ 
2.4 UJ 
2.4 UJ 

46. UJ 
46. UJ 
46. UJ 
46. UJ 
46. UJ 
46. UJ 
46. UJ 
46. UJ 

038~M-0004-02RE 
038M000402RE 
123010RE 
05/05/95 
05/30/95 
W/06/95 
sechnt 
UGfKG m 

2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
4.5 UJ 
4.5 UJ 
4.5 UJ 
4.5 UJ 
4.5 UJ 
4.5 UJ 
4.5 UJ 

23. UJ 
4.5 UJ 
4.5 UJ 
2.3 UJ 
2.3 UJ 

45. UJ 
45. UJ 
45. UJ 
45. UJ 
45. UJ 
45. UJ 
45. UJ 
45. UJ 

038~H-0005-OlRE 
038!4000501RE 
123011RE 
05/05/95 
05/30/95 
06/06/95 
secbmt 
UGfKC I 

2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 

26. J 
6.8 J 
4.4 UJ 
4.4 UJ 

11. J 
4.4 UJ 
8.4 J 

23. UJ 
4.4 UJ 
4.4 UJ 
2.3 UJ 
2.3 UJ 

44. UJ 
44. UJ 
44. UJ 
44. UJ 
44. UJ 
44. UJ 
44. UJ 

110. J 

M8-N-0005-OlRE 
336NOOD501RE 
123012RE 
35/05/95 
D5/30/95 
WW% 
secbmt 
JB/KB ! 

2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 

16. J 
4.6 UJ 
4.6 UJ 
4.6 UJ 
6.7 J 
4.6 UJ 
8.6 J 

24. UJ 
4.6 UJ 
4.6 UJ 
2.4 UJ 
2.4 UJ 

46. UJ 
46. UJ 
46. UJ 
46. UJ 
46. UJ 
46. UJ 
46. UJ 
46. UJ 

138~H-0005-OZRE 
)3Bl@oO502RE 
123013RE 
)5/05/95 
)5/30/95 
)6/06/95 
dnnt 
JGIKG I 

2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
4.4 UJ 
4.4 UJ 
4.4 UJ 
4.4 UJ 
4.4 UJ 
4.4 UJ 

.4.4 UJ 
23. UJ 

4.4 UJ 
4.4 UJ 
2.3 UJ 
2.3 UJ 

44. UJ 
44. UJ 
44. UJ 
44. UJ 
44. UJ 
44. UJ 
44. UJ 
44. UJ 

D38-M-OOOb-OlRE 
33BMD~bOlRE 
l23014RE 
55/05/95 
D5/30/95 
06/07/% 
Sedmt 
JC/KC h 

2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
3.4 J 
2.4 UJ 
2.4 UJ 

42. J 
10. J 
4.6 UJ 

4.6 lJJ . 
68. J 

4.6 UJ 
13. J 
24. UJ 

4.6 UJ 
4.6 UJ. 
2.4 UJ 
2.4 UJ 

46. UJ 
46. UJ 
46. UJ 
46. UJ 
46. UJ 
46. UJ 
46. UJ 
46. UJ 

1 

*** Validation Complete +*+ 



DATALCPZ 

10/02/95 

1398 SAWLE ID -------z 
PEST DRIClluL ID -----a 

z 

LAB SAMPLE ID ---> 
SAWLE DATE -----, 

r, DATE EXTRACTED --a 

ca 
DATE ANALYZED ---> 

i .iiJ 
)UTRIX -mm-------> 
WITS --------m-m, 

-cc? 
CAS X Parameter 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 

58-89-P Banma-BHC (lindane) 

76-44-8 Weptachlor 
309-00-2 Aldrin 

1024-57-3 Heptachlor epoxide 
959-98-8 Endosulfan I 

60-57-l Ditldrin 
72-55-9 4,4'-DDE 
72-20-8 Endr in 

33213&65-9 Endosulfan 11 
72-54-8 4,4'-DDD 

1031-07-8 Endorulfan sulfate 
50-29-3 4,4'-DDT 
72-43-S fiathoxychlor 

53494-70-S Endrin ketone 
7421-36-3 Endrin rldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 @mma-chlordane 
8001-35-2 Toxaphene 

12674-11-2 Arcclor-1016 
11104-28-2 Aroclor-1221 
11161-16~5 Amclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-l Aroclor-1254 
11096-82-S Aroclor-1260 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

038-H-0007-OlRE 
038I4000701RE 
123015RE 
05/05/95 
05/30/95 
06/06/95 
sedmt 
UC/KG A 

2.3 UJ 

2.3 UJ 

2.3 UJ 

2.3 UJ 

2.3 UJ 

2.3 UJ 

2.3 UJ 

2.3 UJ 

4.4 UJ 

4.4 UJ 

4.4 UJ 

4.4 UJ 
4.4 UJ 

4.4 UJ 

4.4 UJ 

23. UJ 
4.4 UJ 

4.4 UJ 
2.3 UJ 

2.3 UJ 
b4. UJ 

44. UJ 

46. UJ 

44. UJ 
44. UJ 

64. UJ 

44. UJ 

44. UJ 

Primary Samples 

038~M-0007-02RE 
0~8MOOO702RE 
123016RE 
05/05/95 
05/30/95 
06/06/95 
Sedrmt 
UC/KG A 

2.4 UJ 

2.4 UJ 
2.b UJ 

2.4 UJ 

2.4 UJ 

2.6 UJ 

2.4 UJ 

2-b UJ 

6.6 UJ 

4.6 UJ 

4.6 UJ 

4.6 UJ 
6.6 UJ 

4.6 UJ 
4.6 UJ 

28. UJ 

4.6 UJ 

4.6 UJ 
2.4 UJ 

2.4 UJ 

46. UJ 

46. UJ 

46. UJ 

66. UJ 

46. UJ 

46. UJ 

66. UJ 

46. UJ 

D38-W-0008-OlRE 
038MOOO801RE 
123017RE 
D5/05/95 
D5/30/95 
D6/06195 
sedmt 
tlG/KG A 

2.3 UJ 

2.3 UJ 
2.3 UJ 

2.3 UJ 
2.3 UJ 

2.3 UJ 

2.3 UJ 

2.3 UJ 

24. J 

4.5 UJ 
4.5 UJ 

b-5 UJ 

9.3 J. 

4.5 UJ 
4.5 UJ 

23. UJ 

6.5 UJ 

b.5 UJ 

2.3 UJ 

2.3 UJ 
45. UJ 

45. UJ 

45. UJ 

45. UJ 

45. UJ 

45. UJ 

45. UJ 

45. UJ 

138~M-0008-02RE 
338MOOO802RE 
123018RECRE 
35/05/95 
E/30/95 
D6/07/9s 
sedmt 
UG/KG A 

2.4 UJ 

2.b UJ 
2.4 UJ 

2-b UJ 

2.4 UJ 

2.4 UJ 
2.4 UJ 

2.6 UJ 
4.7 UJ 

9.1. J 

4.7 UJ 

4.7 UJ 
4.7 UJ 

4.7 UJ 

4.7 UJ 

24. UJ 
4.7 UJ 

4.7 UJ 
2.4 UJ 

2.4 UJ 

47. UJ 

47. UJ 

67. UJ 

47. UJ 

47. UJ 

47. UJ 

47. UJ 

67. UJ 

Page: 47 

Time: 16:59 

l ** Validation Complete **+ 



WY& I 
DATALCPZ 

10/02/95 

1398 WLE ID -------; 
SVM ORIGINAL ID -----: 

LAN SAMPLE ID ---: 
SAIWCE DATE m---w: 
DATE EXTRACTED --: 
DATE ANALYZED ---: 
mTR,,f s-e-------; 
w,Ts ---m---m---, 

CAS # Paramter 

108-95-2 Phenol 
111-44-4 bis(2-ChloroethytIether 
95-57-8 2-Chlorophewd 

541-73-1 1,3-Dichlorobenrene 
106-46-7 1,4-.Dichlorobenzene 
95-50-l 1,2-Dichlorobanzene 
95-48-7 2-Methylphenol (o-Cresol) 

108-60-l 2,2'-oxybiofl-Chloropropane) 
106-44-5 C-pethylphenol (p-Cresol) 
62l-64-7 ii-Witroso-di-n-propylamine 

67-72-l Hexachloroethane 
98-95-3 Nitrobanzene 
78-59-l fsophorone 
88-75-s 241 tropheflol 

105-67-9 2,4-Dimethylphenol 
111-91-I bir(2-ChloroethoxyMethane 
120-83-2 2,4-Dichlorophenol 
IZO-82-i 1,2,4-Trfchlorobenzc 
91-20-3 Waphthalene 

106-47-8 C-Chloroaniline 
87-68-3 Hexachlorobutadiene 
59-50-t C-Chlora-3-methylphenof 
91-57-6 2-Wethybmphthalene 
77-47-d HexachlorocycIopentadiene 
88-06-t 2,4,6-Trichlorophenol 
95-95-4 2,4,S-Trichtorophenol 
91-58-7 2-Chloronaphthalene 
88-74-4 2-litroaniline 

131-11-3 Dinethylphthalate 
208-96-8 Acenaphthylene 
606-20-2 2,6-Dinitrotoluene 

d 99-W-2 3-Witroaniline 
2 83-32-9 Acenaphthene 
j 51-28-5 2,4-Dinitrophenol 
2 100-02-7 b-Nitrophenol 
) 132-64-9 Dibenzofuran 
) 121-14-2 2,4-Dinitrotoluene 

038-n-OOOG-01 
O38MOOObOl 
123020 
05/05/95 
05/18/95 
05/26/95 
Sedmt 
UC/KC A 

470. U 
470. U 
670. U 
470. U 
470. U 
470. U 
470. U 
470. UJ 
470. U 
470. U 
470. U 
470. U 
470. U 
470. U 
470. U 
470. U 
470. U 
470. U 
170. U 
470. U 
470. U 
470. U 
470. U 
670. U 
470. U 

11DO. U 
470. U 

1100. U 
470. U 
470. U 
b70. U 

1100. U 
b7D. U 

1100. UJ 
1100. U 
470. U 
470. U 

038-H-0006-02 338-M-0005-01 
038H000402 038M000501 
123021 123022 
05/05/95 OS/OS/% 
05/18/95 35/18/95 
05/26/95 D5/26/95 
sedmt sedmt 
UC/KG A UC/KC I 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

Primary Samples 

460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. UJ 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
b60. U 

1100. U 
460. U 

1100. U 
460. U 
460. U 
460. U 

1100. U 
460. U 

1100. UJ 
1100. U 
460. U 
460. U 

4bO: U 
640. U 
460. U 
440. U 
440. U 
4bO. u 
460. U 
440. UJ 
440. U 
460. U 
660. U 
440. U 
440. U 
440. U 
440. U 
440. U 
440. U 
440. IJ 
440. U 
440. U 
440. U 
440. u 
440. U 
440. U 
440. U 

1100. U 
b40. U 

1lOO. U 
440. U 
440. U 
460. U 

1100. U 
440. U 

1100. UJ 
1100. U 
4bO. U 
440. U 

l *+ Validation Complete +** 

338-N-0005-01 
D38N000501 
123023 
D4/05195 
D5/18/95 
D5/26/95 
sethlt 
W/KG A 

440. U 
440. U 
bb0. U 
440. U 
440. U 
440. U 
440. U 
440. UJ 
440. U 
140. u 
440. U 
440. U 
440. U 
440. U 
440. U 
440. U 
460. U 
440. U 
440. U 
440. U 
bb0. U 
440. U 
460. U 
440. U 
4bO. U 

1100. U 
460. U 

1100. U 
460. U 
440. U 
440. U 

1100. U 
440. U 

1100. UJ 
1100. U 
bb0. U 
440. U 

Oj8-t4-0005-02 
038M000502 
123026 
05/05/9!i 
05/10/95 
05/26/95 
sedmt 
UC/KC A 

440. U 
440. U 
bb0. U 
440. U 
440. U 
440. U 
460. u 
440. UJ 
460. U 
440. U 
440. U 
610. U 
440. U 
460. U 
460. U 
440. U 
b40. U 
460. U 
460. U 
440. U 
440. U 
4bO. U 
440. U 
bb0. U 
460. U 

1100. U 
460. U 

1100. U 
460. U 
440. U 
bb0. U 

1100. U 
460. U 

1100. UJ 
1100. U 
460. U 
640. U 

Page: 48 

lime: 16:59 

138-M-0006-01 
~3CW4000601 
I23025 
15/05/% 
)5/18/95 
B/26/95 
Sedmt 
JG/KC A 

480. U 
480. U 
480. U 
480. U 
b80. U 
680. U 
680. U 
480. UJ 
680. U 
480. U 
480. U 
680. U 
480. U 
480. U 
480. U 
480. U 
480. U 
480. U 
680. U 
b80. U 
480. U 
680. U 
680. U 
b80. U 
680. U 

1200. U 
480. U 

1200. U 
400. U 
b80. U 
480. U 

1200. U 
CEO. u 

1200. UJ 
1200. U 
680. U 
b80. U 



DATALCPZ 

10/02/95 
NAS MEMPHIS 

NAS MEMPHIS, RFI, ASSEMBLY B 
Primary Samples 

Page: 49 

Time: 16:59 

1 

13m SAMPLE ID -------a 
!ivts DRIGINAL ID -----a 

0 
LAB SAMPLE ID ---!I 

c-3 
SAH’LE DATE -----a 
DATE EXTRACTED --J 

2 
DATE ANALYZED ---> 
MTR,X ----m----e) 

c.2 
““ITS --..-----a--, 

CiZ# Parameter 

84-66-2 Dfethylphthalate 
7005-72-3 &Chlorophenylphenylcther 

86-73-7 Fluorene 
100-01-6 t-Nitroaniline 
534-52-l 4,6-Dinitro-2-methyiphenol 

86-30-6 W-Nitrosodiphenylamine 
101-55-3 4-Bromphenylphenylether 
118-74-l Hexachlorobenzene 
87-86-S Pentachlorophenol 
85-01-8 Phtnahthrene 

120-12-7 Anthracene 
86-74-8 Carbazole 
84-74-2 Di-n-butylphthalate 

206-44-O Fluoranthene 
129-00-O Pyrene 
85-68-7 Butylbenzylphthalate 
91-94-1 3,3'-Dichlorobenzidine 
56-55-3 Benzo(a)anthracene 

218-01-9 Chrysene 
117-81-7 bis(E-Ethylhexyl)phthalate (BEHP) 
117-84-O Di-n-octylphthalate 
205-99-2 Benzo(b)fluoranthene 
207-08-9 Benzo(k)fluoranthene 

50-32-8 Benzo<a)pyrm 
193-39-5 lndeno(l,2,3-cd)pyrene 
53-70-3 liibenzo(a,h)anthracene 

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

.-. 

.’ 

038-M-OOOb-01 
038no00401 
123020 
05/05/95 
05/18/95 
05/26/95 
sedmt 
UC/KG A 

670. 
470. 
470. 

1100. 
1100. 
470. 
470. 
470. 

1100. 
470. 
470. 
470. 
470. 
470. 
470. 
470. 
470. 
470. 
470. 
470. 
670. 
470. 
470. 
470. 
670. 
470. 
670. 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

038-H-0004-02 038-M-0005-01 338-N-0005-01 
03MOO0402 03&4000501 D38NOOOSO1 
123021 123022 123023 
05/05/95 05/05/95 wo5/95 
05/18/95 05/18/95 D5/18/95 
05126195 05/26/95 D5/26/95 
seclmt Sechnt 5echnt 
UG/KG A UG/KG A LIG/KG A 

460. 
460. 
460. 

1100. 
1100. 
460. 
460. 
460. 

1100. 
460. 
460. 
660. 
460. 
b60. 
460. 
b60. 
460. 
460. 
460. 
460. 
660. 
460. 
460. 
460. 
460. 
b60. 
460. 

U 

U 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
U 

UJ 

UJ 

U 

U 

U 

U 

U 

U 

U 

U 

U 
U 

660. ' U 

4bO. 
640. 

1100. 
1100. 
440. 
460. 
440. 

1100. 
440. 
660. 
440. 
bb0. 

89. 
78. 

460. 
460. 
100. 
130. 
440. 
640. 
170. 
88. 

170. 
110. 
440. 
1bO. 

U 
U 

U 

U 

U 

U 

U 

U 

U 
U 
U 
U 
J 
J 
UJ 
UJ 
J 
J 
U 
U 
J 
J 
J 
J 
U 
J 

440. 
440. 
440. 

1100. 
1100. 
4bO. 
440. 
440. 

1100. 
440. 
440. 
440. 
440. 
440. 
440. 
b40. 
460. 
440. 
440. 
440. 
440. 
440. 
660. 

45. 
440. 
440. 
460. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

UJ 

UJ 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

138-M-0005-02 )38-M-0006-01 
~38MOOOSO2 ~38M000601 
I23024 123025 
)5/05/95 )5/05/95 
)5/10/95 )5/18/95 
IS/26195 15126195 
;edmt iecht 
JG/KG A JG/KC A 

440. 
4bO. 
440. 

1100. 
1100. 
440. 
440. 
440. 

1100. 
440. 
440. 
b40. 
460. 
4b0. 
440. 
440. 
460. 
440. 
440. 
440. 
460. 
b40. 
440. 
460. 
660. 
bb0. 
bb0. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
U 
U 
U 
UJ 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

b80. 
480. 
480. 

1200. 
1200. 
680. 
480. 
480. 

1200. 
83. 

480. 
480. 
480. 
130. 
91. 

680. 
480. 

52. 
56. 
46. 

680. 
480. 
480. 

52. 
480. 
680. 
400. 

U 

U 
U 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

J 

J 

UJ 

UJ 

J 

J 

J 

U 

U 

U 

J 

U 

U 

U 

*+* Validation Complete l ** 



NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

Primary Samples 

DATALCPZ 

10/02/95 

1398 SUQLE ID -------: 
!svrM ORIGINAL ID -----: 

IA8 SAWN ID ---: 
SAW'LE DATE -----: 
DATE EXTRACTEO --: 
DATE ANALYZED ---: 
)(ATN,)( ----m-e.---; 
,#,lTs m--------e-: 

CAS # Perametcr 

108-95-2 Phenol 
111-44-C bfs{t-Chloroethyl)cthcr 
95-57-8 2-Chlorophenol 

541-73-l 1,3-Dichlorobenzene 
W-46-7 1,4-Dichlorobenrene 
95-50-l 1,2-Dichlorobenrene 
95-48-7 2-Methylphenol (o-Cresol) 

108-60-l 2,2'-oxybis[l-Chloropropane) 
106-44-S 4-Methylphenol (p-Cresol) 
621-64-t W-Nitrooo-di-n-propylamine 

67-72-l Hexachloroethane 
98-95-3 Witrobentene 
78-59-1 Isophorone 
86-73-S t-Nltrophenol 

105-67-9 2,4-Dimethylphenol 
111-91-l bir(2-ChloroethoxyMethme 
120-83-2 2,4-Dichtorophenol 
120-82-l 1,2,4-Trichlorobenrene 
91-20-3 Naphthalene 

106-47-8 4-Chloroani 1 im 
87-68-3 Hexachlorobutadiene 
59-50-7 4-Chloro-3-nthylphenoI 
91-57-6 2-Methylnaphthalene 
T-47-4 Hetiachlorocyclopmtadiene 
88-06-2 2,4,6-Trichlorophenol 
W-95-4 2,4,f-Trichtorophenol 
91-58-f 2-Chloronaphthalene 
88-74-4 2-Nitroanilim 

131-11-3 Dimethylphthalate 
208-96-8 Acenaphthylene 
606-20-2 2,6-Dinitrotolwne 

’ W-09-2 3-Nitroanilfne 
j 83-32-9 Acenaphthene 
j 51-28-5 2,4-binitrophenol 
1 100-02-7 4-Nitrophenol 
> 132-64-9 Dfbmrofuran 
L 121-14-2 2,4-Dinltrotoluene 

D38-M-0007-01 038-M-0007-02 038-M-0008-01 D39-W-0008-02 
038H000701 038nOOO702 038MOOO801 D39wOOO802 
123026 123027 123028 123029 
D5/05/95 05/05/95 D5/05/9!i D5/05/95 
G/18/95 05/18/95 05/18/95 DS/18/95 
05/26/9S 05/26/95 05/26/95 D5/26/9S 
Sedmt Sechmt S&t 5-t 
UC/KG A UC/KG A IJGlKG 1 UC/KC I 

440. 
440. 
440. 
440. 
440. 
440. 
440. 
440. 
440. 
440. 
440. 
440. 
440. 
440. 
440. 
440. 
440. 
440. 
440. 
440. 
440. 
440. 
440. 
440. 
440. 

1100. 
440. 

1100. 
440. 
440. 
440. 

1100. 
440. 

1100. 
1100. 
440. 
440. 

U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
u 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 

460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. UJ 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 

1100. U 
460. U 

1100. U 
460. U 
460. U 
460. U 

1100. U 
460. U 

1100. UJ 
1100. U 
460. U 
460. U 

460: U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. UJ 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. iI 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 
460. U 

1100. U 
460. U 

1100. U 
460. U 

84. J 
460. U 

1100. U 
460. U 

1100. UJ 
1100. U 
460. U 
460. U 

480. U 
480. U 
480. U 
480. U 
480. U 
480. U 
480. U 
480. UJ 
480. U 
480. U 
480. U 
480. U 
480. U 
480. U 
480. U 
480. U 
480. U 
480. U 
480. U 
480. U 
480. U 
480. U 
480. U 
480. U 
480. ‘U 

1200. U 
480. U 

1200. U 
480. U 
480. U 
480. U 

1200. U 
480. U 

1200. UJ 
1200. U 
480. U 
480. U 

Page: 50 

lime: 16:59 

l *+ Validation Complete l +* 



DATALCPZ 

10/02/95 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

Primary SampL es 

Page: 51 

lime: 16:59 

1396 SAmu ID “-““---: 

e 
ORIClNAL ID -----: 

cl 
LAB SAWLE ID ---: 
SANPLE DATE -----2 

9 DATE EXTRACTED --: 

2 ,I 
DATE ANALIZED ---> 
)(ATR,X -----e-v--, 
““,TS ----a------, 

CAS # Parameter 

84-66-2 Diethylphthalate 
7005-72-3 4-Chlorophenylphenylether 

86-73-7 FLuorene 
100-01-6 4-Nitroaniline 
534-52-1 4.6”Dinitro-2methyLphenoL 

86-30-6 N-Nitrosodiphenylamine 
101-55-3 4-8romphenylphenylether 
118-74-l Hexachlorobenrene 
87-86-5 Pentachlorophenot 
85-01-8 Phenanthrene 

120-12-7 Anthracene 
86-74-8 Carlmole 
84-74-2 Di-n-butylphthalate 

206-44-O Fluoranthene 
129-00-o Pyrene 
85-68-7 8utylbenrylphthalate 
91-94-1 3,3’-Dichlorobenridine 
56"55"3.Banro(s)anthracme 

218-01-9 Chrysene 
117-81-7 bie(2-Ethylhexyl)phthaLate (BEliP) 
117”84”‘0 Di-n-octylphthalate 
205-99-2 genro(b)fluoranthene 
207”08”9 8enzo(k)fluoranthene 

50-32-8 6enrofa)pyrene 
193-39-S Indeno(l,2,3-cdjpyrene 
53-70-3 ~ibenro(a,h)anthrace 

191-24-2 Benro(g,h,i)peryLene 

038-M-0007-01 
038t4000701 
123026 
05/05/95 
05/18/95 
05/26/95 
sedmt 
UWKG n 

440. 
440. 
440. 

1100. 
1100. 
440. 
440. 
440. 

1100. 
440. 
440. 
440. 
440. 

42. 
440. 
440. 
440. 
440. 
440. 

92. 
440. 
440. 
440. 
440. 
440. 
440. 
440. 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
UJ 
UJ 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 

D38-l4-0007-02 
D38M000702 
123027 
OS/OS/95 
05/18/95 
D5/26/95 
Seckmt 
UC/KC A 

460. 
460. 
460. 

1100. 
1100. 
460. 
460. 
460. 

1100. 
460. 
460. 
460. 
460. 
460. 
460. 
460. 
460. 
460. 
460. 

82. 
460. 
460. 
460. 
460. 
460. 
460. 
460. 

u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
UJ 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 

338-M-0008-01 
138M000801 
123028 
35/05/95 
W18/95 
)5/26/ 95 
Secht 
JWKC 

460: U 
460. 

76. 
1100. 
1100. 
460. 
460. 
460. 

1100. 
1200. 
250. 
460. 
460. 

1800. 
1200. 

110. 
460. 
690. 
660. 
130. 
460. 
600. 
400. 
610. 
380. 
130. 
410. 

J 
UJ 

039-M-0008-02 
035wOOO802 
123029 
D5/05/95 
05/18/95 
05/26/95 
sedmt 
UC/KC n 

480. 
480. 
480. 

1200. 
1200. 
480. 
480. 
480. 

1200. 
82. 

480. 
480. 
480. 
220. 
160. 
480. 
480. 
110. 
110. 
52. 

480. 
120. 

80. 
110. 

70. 
480. 

73. 

U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
3 
J 
UJ 
UJ 
J 
J 
J 
U 
J 
J 
J 
J 
U 
J 

*+* Validation Comleta l ** : 
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DATALCPZ 

lO/O2/95 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

Page: 54 

lime: lb:59 
Primary Samp\es 

1398 !CAMPLE ID --__---: 
vim DNlGlNAL tD -----: 

LAB SANPLE ID ---: 
SABLE DATE -----: 
DATE ANALWED ---: 
)IATRIJf ----------; 

.i . u(IT* -----------: 

CAS # Perameter 

74-87-3 Chloromethane 
74-83-9 Brcnmnethme 
75-01-4 Vinyl chloride 
7S-DO-3 Chloroethene 
75-09-2 Methylene chloride 
67-64-l Acct’one 
E-15-0 Carbon disulfide 
75-35-C l,l-Dichloroethene 
75-34-3 l,l-Dichloroethene 

540-59-O li2-Dichloroethene (total) 
67-66-3 CMoroform 

107-06-2 1,2-Dichloroethane 
78-93-3 2-‘Buttmom (MEK) 
71-55-6 l,l,l-Trichtoroethme 
56-23-S Carbon tetrachloride 
‘75-27-C Bromodichlorcmethene 
78-87-S 1,2-~Dichloropropane 

10061-01-5 clo-1,3-Dichloropropene 
79-01-6 Trfchloroethene 

124-48-l Dlbrcimchloromethane 
79-00-S 1,1,2-Trichloroethane 
H-43-2 Benretn? 

10061-02-6 tram-1,3-Dichloropropene 
75-25-2 Bromoform 

108-10-l C-Methyl-Z-Pentanone (MIBK) 
591-78-6 ?-Hexancme 
127-18-4 Tctrechloroethene 
79-34-S 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 
108-90-T Chlorobenrem 

j 100-41-4 Ethylbenzene 
100-42-s Styren 

3330-20-7 Xylem (Total) 

, 

038-n-pOO4-01 
038?4000401 
123020 
05/05/95 
05/18/95 
sechnt 
UC/KG A 

14. 
14. 
14. 
14. 
14. 
49. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
lb. 
14. 
14. 
14. 
14. 
14. 
lb. 

UJ 
U 
UJ 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

038-W-0004-02 D38-M-0005-01 338-N-0005-01 
038M000402 D38MDa0501 538NooD501 
123021 123022 I 23023 
OS/OS/95 05/05/95 05f 05/95 
05/17/95 05/17/9!i 05/18/95 
secht sedmt sedmt 
UG/KG A UG/KG JG/KG 1 

13. u 
2: J 

13. 
13. 
13. 
5. 

13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 

U 
U 
U 
J 

:: 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
IJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 

13. UJ 13. 
13. U 13. 
13. UJ 13. 
13. U 13. 
13. U 13. 
23. U 48. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 
13. U 13. 

038~M-0005-02 )38-W-0006-01 
038MOOO502 Mt4DOO601 
123024 I23025 
05/05/95 s/05/95 
05/17/95 )5/20/95 
S&t iedmt 
UC/KC A JG/KQ A 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 
U 
U 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

14. 
14. 
14. 
14. 
14. 
33. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 
14. 

14. 

U 

U 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 

+** Validation ComDlete *** 



DATALCPZ 

10/02/95 

‘-131398 -LE (0 -------: 

DRIGINAL ID -----: 

g 
LAB SA)(PLE ID ---: 
!SAW’LE DATE -----: 

CA.2 
DATE ANALWED ---: 

-. 
d 1 

)(IITk,X ---e-m--_-: 

. WITS --s------m-: 

CAS # Pararaater 

74-87-3 Chtoromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl chloride 
75-00-3 Chloroethanc 
75-09-2 Wethylene chloride 
67-64-l Acetone 
75-15-O Carbon disulfide 
75-33-4 l,l-Dichloroethene 
73-34-3 l,l-Dichloroethane 

540-59-o 1;2-Dichloroethene (total) 
67-66-3 Chloroform 

107-06-2 l,&Dichloroathene 
78-93-3 2-Butanone (IIEK) 
71-55-6 T,l,T-Trichloroethane 
56-23-S Carbon tetrachloride 
75-27-4 Brdmodichloranrthane 
78-87-5 1,2-Dichloropropane 

10061-01-S cfi-1,3-Dichloropropme 
79-01-6 Trichloroethene 

124-48-1 DibroawhLorotnethene 
79-DO-5 1,1,2-Trichhloroethane 
71-43-2 Ban2ene 

10061-02-6 tran8-1,3-Dichlorcpropene 
75-25-2 Eraaoform 

108-10-l 4-Methyl-2-Pentanone (HIBK) 
591-78-6 2-Nexsnone 
127-18-4 Tetrachloroethene 
79-34-S 1,1,2,2-Tetrachloroethane 

108-88-3 ToLuene 
108-90-7 Chlorobenrene 
100-41-4 Ethytbenrene 
100-42-5 Styrene 

1330-20-7 Xylene (Total) 

038-H-0007-01 
038n000701 
123026 
05/05/95 
05/18/95 
Sedmt 
UC/KG A 

13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

Primary Samples 

038-H-0007-02 
038MODO702 
123027 
05/05/95 
05/18/95 
Seckmt 
UG/KQ A 

038-n-0008- 
0388000801 
123028 
05/05/95 
05/18/95 
sedmt 
UC/KG 

UJ 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

69. 
69. 
69. 
69. 
69. 

12DD. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69. 
69.. 
69. 
69. 
69. 

UJ 
U 
UJ 
U 
U 

UJ 
U 
UJ 
U 
U 
U 
U 
IJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

038-H-0008-02 
038MOOD802 
123029 
05/05/95 
05/19/95 
sedlmt 
UG/KG A 

1800. 
1800. 
1800. 
1800. 
1800. 
7600. 
1800. 
1800. 
1800. 
1800. 
1800. 
1800. 
1800. 
1800. 
1800. 
1800. 
1800. 
1800. 
1800. 
1800. 
1800. 
1800. 
1800. 
18DO. 
1800. 
1800. 
1800. 
1800. 
1800. 
1800. 
1800. 
1800. 
1800. 

UJ 
U 
U 
U 
U 

Page: 55 

lima: 16:59 

+++ Validation Complete +** 
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VALIDATA 
Chemical Services, Inc. 

DATA VALIDATION SUMMARY 
REPORT 

COMPANY: 
SlTE NAME: 
PROJECT NUMBER 
coNTRAcTED LAB: 
QAQC LJZVEL: 
EPA SOW/METHOD: 
VALIDATION GUIDELINES: 

--. 
SAMPLEMATRIX: 

t “.: 
TYPES OF ANALYSES: 

i. . . 

SDG NublEER 

SAMPrn: 

040soGo809 
04OSOGO809DL 
040SGO503D 
040SGO703D 
04OSGO803D 
040SG1003D 
@KC&IO5 12D 
04oGHm 
04OGH0844D 
04OGHO951D 

=P. 04OGH1012D 
04OSS13 11D 

g_: 04OSS131lDDL 
2 040SS1503D 

123573 
123573DL 
123571 
123570 
123572 
123569 
123578 
123575 
123577 
123576 
123574 
123580 
123580DL 
123568 

EmafeIAllen & Hoshall 
NAsmhis 
8500.024 
National Environmental Testing Inc. 
Level III 
EPA 1990 SOW 
USEPA Cbntrzt Ldon~o@3vgnzn Ndond Ftolctiond 
&i&lines for Ogcmic &a Review, 1994; USEPA Contmt 
Labort~ory Rvgrwn Natiord Fm*ond Guidelines for ho~@c 
ma Review, 1994 
Soil, Water 
Volatile Organics (VOA), Semivolatile Organics (SVOA), Diesel 
Range Organics (DRO), Gasoline Fbnge Organices (GRO) 

1403 

Max 
Water 
soil 
Soil . 

ii 
soil 
Soil 
soil 
Soil 
soil 
Soil 
soil 
Soil 
Soil 
soil 

X 

X 

X X 

i 



E = EQUIFMENT BLANK, DL = DILUTION 

DATA REVEWE@): Amy L. Hogan, Marvin L. smith 



Data Qualifier Definitions: 

J - The associated numerical value is an estimated quantity. 

R - The data are unusable (the compoundknalyte 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 compoundktnalyte was analyzed for, but not detected. 
The sample quantitation limit is an estimated quantity. 



DATA QUALIFICATION SUh4MARY 
L 

NET,Inc. - 1403 organics 

SAMPLES: 040EOOO200,040SOGO809,040SOGO809DL, 04OSGO503D, 04OSGO703D, 04OSGO803D, 
04OSG1003D, 04OGHO512D, 04OGHO646D, OMGHO844D, WOGHO95 ID, 
CMOGH1012D, 04OSS131 lD, 04OSS131 lDDL, 04OSS1503D 

VOLATILE ORGANIC9 

’ I.) Holding Tim: 

All Holding Tim criteria were met. No action tias mpiml. 

All Tuning criteria wxe met. No action was necessary. 

m-1 Calibration: 

Initial Calibration: 

All Initial Calibration criteria were met. No action was rmsary. 

Continuing Calibration: 

The Percent Difference (?m) of chlmmethane (39.8%) exceekd the 25% Qc limit for the cmtinuing 
calibration nm on 5/25/95 at 10100 on insmment HP597OH The results for this umpound in associated 
samples 04OSGO803D, 04OSS131 lD, 04OSS1503D, 04OSGO703D and 04OSGO503D, which consisted 
entirely of nondetects, were flagged as estbmed (UJ). 

The Percent Difkenm (Y&D’s) of acetom (27.2%) and 241exinone (26.9%) exceded the 25% QC limit 
for the continuing calibration nm on 5/26/95 at 09:59 on instrument HP597OH The results for these 
compounds in associated samples 04OSG1003D and 04OSOGO80!4 which consisted entirely of 
nondemts, were flagged as estimated (UJ). 

The Percent DiEme (%D) of chlmb (3 1.2%) exmxled the 25% QC limit for the cmtinuing 
calibration run on 5/22/95 at 15:51 on insmmmt HP597OK The results for this mmpmcl in associated 
samples 04OGH1012D and 04OGHO646D, which consisted entirely of nondekm, 
estimated (UJ). 

wereflaggedas 



- 

, r” 

.&--. 

f 

IV.) Blanks: 

Method Blanks: 

Ethylene chloride and acetone wzre detected at 1 @kg and 3 ugkg, respectively, in til method blank 
VBLKO52695H The results for these mnpounds in associated samples @WOGO809 and 04OSG1003D 
were flagged as undetected (LJ) with the detection limit being raised to the level of contamimion in each 
sample. 

Xylene was detected at 17 L@L in water method blank VBLKO52395K The result for this mnpound in 
associated samples 04OGHO512D, MOGHO844D and 04OGH95lD wre flagged as deWted, with the 
CRQL replacing the analytical result in sample 04OGHO844D. 

Equipment Blanks: 

Acetone, 2-butanone and xylene wre detected at 13.0 u&, 11.0 ugIL and 3.0 ug/L, respectively, in 
equipment blank 040EOOO200. All positive xqsults for acetone in asmciated samples 04OSS1503D, 
04OSS131 lD, 04OGH1012D, 04OGHO646D and 04QSOGO809 less than 10X the blank amount were 
flagged as undetected (U) with the detection limit being raised to the level of wntamimtion in each 
sample. The results for 2-butanone and xylene in the associated sampks less than 5X the blank amount 
were flagged as undetected (U) with the detection limit being raised to the level of contamination in each 
sample. 

TIC’S: 

There were no TICS reported in the blanks for this SDG. No data qualification was required. 

v.> Surrogate Recoveries: 

The Percent Recovery (%R) of bromofluorober~ne (115%) in sample 04OSS13 1lDDL exceeded the 
59-113% QC limits. All positive results in this sample wre flagged as estimated (J). 

VI.) Matrix SpikeMatrix Spike Duplicate (MS / MSD): 

NoMS/MSDana.lysesvmx@ormec’forthis&tion Noactionwasrqukd. 

VII.) Field Duplicates: 

There wre no field duplicate samples associated with this SDG. No action was rqukd. 

WI.) Internal stadads Perfm: 

All Intemal StandaNk Perfm criteriaweremet. Noactionwasrequired 

W TCL Compound Identification 

AllTCLcriteriaweremet,sonoactionwasneoxary. 

2 

. 

1 



IncorrectlabwatoryresultsandcRQL’s~reportedinthespreadsheetsfor~methodbianks 
VBLKO52295K and VBLKO52395K and for soil method blank VBLK052695H The Form I data for 
these method blanks wre entered on the spreadsheets during validation 

Xl Compound Quantitation and Repted Contract Requked Quantitation Limits (CRQL’s): 

All other CRQL criteria were met. No fixther action w required 

XI.) Tentatively Identified Compounds (TIC’s): 

AllTICcriteriawereme&sonoactionwastakn 

XlI.) System Perfoxmance: 

Allcriteriawremet,sonoactionwneceswy. 

XIII.) overall BofDatalM: 

All laboratory data were auxptable with qualikation 

SWOL4 TLLE ORGANIC3 

I.1 Holding Times: 

All Holding Tii criteria were met. No action was necessary. 

AllGCA4STuni.ngcriteriawremet,sonoactionwasnecewry. 

III.) Calibration: 

Initial Calibration: 

The Percent Relative standard Deviations (%RSD’s) of hexachlorbcyclopentadiene (35.2%) and 
2,4-clinitropheno1(32.1%) exceeded the 30% QC limit for the initial calibration run on 4/28/95 on 
instrument HP597OF. There wzre no positive results fix these compounds in the associated samples. 
Noactionwasrequkd. 

continuing calibmtion: 

TlXPelWlltDifFerenceS (%D$) of the following compoLmds excBded the 25% QC limit for the 
continuing calibration in on 6/06/95 at 11:28 on htrument HP597OF: 

hexachlorobutadiene 
hWXhhOC~l0~~ 

3-nitroaniline 

28.2% 
26.2% 
42.5% 

-4 

3 



2,4dinitrophenol 51.8% 
4-nitl-op~l 32.4% 
4-nitl-Wli1i.W 45.9% 
hexachlorobenzene 30.0% 
mk0zole 41.8% c 

butylbenzylphthalate 43.4% 
3,3dichlorobenzidine 57.4% 
bis(2-ethylhexyl)phthalate 30.8% 
di-n-octylphthalate 34.1% 

The positive result for bii2&ylhexyl)phthalate in associated samples WEOGO809 and 04OSS13 11D 
xre flagged as estimated (J). The results for the other mqmmds in these samples, which consisted 
entirely of non-detects, were flagged as fzstimted @Jr). 

The Percent DiEkrences (%Dk) of the following txmpounds exceed& the 25% QC limit for the 
continuing calibration run on 6/07/95 at 10:5 1 on imfmment HP597OF: 

~&*~O--&;wwar@ 38.0% 
, 26.6% 
. 

The results for these compounds in associated sample 040SOGO809DL, which consisted entirely of 
non-detects, were flagged as estimated (UJ). 

l-v.1 Blanks: 

Method Blanks: 

Di-n-butylphthalate was detected at 430 ugkg in soil method blank SBLKO52395F. ‘There were no 
positive results for this compoti in the associated samples. No action was necessary. 

v.> Surrogate Rfxoveries: 

The Percent Recovery (%R) of 1,2dichlorolxmzened4 (0%) was below the 2@130% Qc limits for 
sample 04oSOGO809. All mults for the base/neutral Won of this sample were rejected (R) since the 
O/OR was less than 10%. 

VI.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

NoMS/MSDanalysesvmeperfomedfbrthisfkction Noactionwasnecesmy. 

VII.) Field Duplicates: 

There wre no field duplicate samples associated with this SDG. No action was required 

VIII.) Internal standards PerformaIm: 

All Internal Standard Performance criteria were met. No action was rquired 

4 : 

0 ‘,71(! 5 4 3 



IX) TCL Cmpmd Identification: 

All TCL criteria wre me& so no action was required- 

Xl Covund Quantitation and Reported Chnact Required Quantitation Limits (CRQL’s): 

AU CRQLcriteriaweremet,sonoactionwasreqked. 

x.1 Tentatively Identified Compohds WCs): 

AllTKcriteriawremefsonoactionwistaken 

XII.) System Performance: 

Allchriawereme&sonoactionwasnecwaxy. 

xm.) overall Assessment of Data/Gene& 

The results for the base/neutral uxnpounds in sample 04OSOGO809 were rejected (R) due to low a low 
surrogate Percent Recovery (O?!). All other laboratory data were xceptable with quaEfication 

DIESEL RANGE ORGANICS 

I-> Holding Times: 

All samples we extracted and analyzed within the required the holding times. No action was required. 

a.> Instrument Performance: - 

All instrument PerfoI-fMnce criteria were met. No action was necessary. 

III.) Calibration: 

All Calibration criteria xre met. No action was necessary. 

IV.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks, so MI data qualification was necessary. 

v-1 Surrogate Recoveries: 

All Surrogate Recovery criteria were met. No action WIS requkd 

5 



VI.) Matrix Spike / Matrix Spike Duplicate (us 1 MSD): 

No~/MSDanalyseswere@onnedforthisfkction Noactionwasnecessary. 

W.) TCL compourld Identifkation: 

qll Compound Identification criteria wre met. No action was required 

p.) Field Duplicates: 
-_ 

There wre no field duplicate samples associated with this SDG. No action was m. 

Ix) overall Assessment of Data/General: 

All laboratory data were acceptable without qualification 

GASOLmE RANGE ORGANIC!? 

1.) Holding -l-m: . 

All samples were ex&xted and analyxxl within the requkd holding times. No action was reqkd. 

n-1 w Perforrnan~: 

All hstmment Pexforrnaxxe criteria wre met. No action was necessary 

m.1 Calibration: 

All Calibration criteria wre met. No action was necessary. 

Iv.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks, so no data qualification was necessary 

v.1 Surrogate Recoveries: 

The Surrogate Percent Recovery (%R) in sample 04OSOGO809 @?A), which ws below the 6@120?4 
QClimits,wasduetoadilutionofthesample. Thepositiveresultforthissample~flagged~ 
estimated (J). 

VI.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

No~/~Danalyses~performedforthisfiactioninthisSDG. Noactionwnecessary. 

6 j 



VII.) TCL Gmpound Identification: 

All Cmyound Identification criteria were met. No action was required 

VIII.) Field Duplicates: . 

There were no field duplicate samples associated with this SIX. No action was necessary. 

Ix) overall Assessment of Data/General: 

All laboratory data wre acceptable with qualification 

7 



DATALCP2 

10/02/95 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

Primary Samples 

Page: 56 

lime: 16:59 

l/Q3 -lE ,D -----__: 

8015 Mod cRlclRAL 10 -----: 
LA8 SAJWCE ID ---: 
SAJF'LE DATE -----: 
DATE ANALYZED ---: 
)(A,RIj( ----------: 
W,TS -----------; 

CAS # Paramter 

Q99900-02-5 TPH - Gasoline Range Organics 

L 

040-S-OG08-09 
GOSGO809 
123582 
05/12/95 
05/20/95 
Soil 

'a/Kg I 

770000. J 

040-S-S131-10 
40ss13110 
123581 
05/12/95 
05/20/95 
Soil 

w/Kg 1 

17000. 
. 

++* Validation Complete l ** 





DATALCP2 

10/02/95 
NAS MEMPHIS 

NAS MEMPHIS, RFI, ASSEMBLY B 

1403 SAMPLE ID -------I OCO-s-DCO&09 
SVDA ORIGINAL ID -----Y GO%0809 

IAN SAMPLE ID ---I 123573 
SM'LE DATE -----I 05/12/95 
DATE EXTRACTED --a 05123195 
DATE ANALYZED ---a 06/06/95 
“&TRI,f --em------, soi I 
““#TS ---------a-, UWKG 1 

CAS # Parameter 

108-95-2 Phenol 
111-44-4 bfs(t-Chtoroethyl)ether 
95-57-8 2-Chlorophenol 

541-73-1 1,3-Dichlorobenrene 
M-46-7 1,4-Dichlorobenzene 
9S-SO-1 1,2-Dichlorobenzene 
95-48-7 2-MethylphenoL (o-Cresol) 

108-60-l 2,2@-oxybis(l-Chloropropane) 
106-44-S 4-llcthylphenol (p-Cresol) 
621-64-7 W-Nitroso-di-h-prapylanine 

67-72-l Hexechloroethane 
98-95-3 Nitrobenzene 
78-SP-1 lsophorone 
88-75-5 t-Nitrophenol 

102-67-9 2,4-Dimethylphenol 
111-91-l bls(2-Chloroethoxy)mthane 
120-83-2 2,4-Dichlorophenol 
120-82-l 1,2,4-lrichlorobenrene 
91-20-3 Naphthelene 

106-47-8 4-Chlorosni line 
87-66-3 Hexachlorobutadiene 
59-50-7 4-Chloro-3-methylphenol 
91-57-6 t-Hethylnaphthalene 
77-47-4 Hcxachlorocyclopentadiene 
88-06-2 2,4,6-Trichlorophenol 
95-95-4 2,4,5-Trichlorophenol 
91-58-7 2-Chloronaphthalene 
68-74~4 2-Nitroaniline 

131-11-3 Dimethylphthalate 
208-96-8 Acenaphthylene 
606-20-2 2,6-Dinitrotoluene 

99-09-2 3-Nitroanilinc 
3 83-32-9 Acenaphthene 
> 51-28-S 2,4-Dinitrophenol 
>lOQ-02-7 4-Nitrophenol 
2132-64-9 Dibenzofuran 
,121-14-2 2,4+,initrotoluene 
-T . 

420. U 2200. 
420. UR 2200. 
420. U 2200. 
420. UR 2200. 
420. UR 2200. 
420. UR 2200. 
420. U 2200. 
420. UR 2200. 
420. U 2200. 
420. UR 2200. 
420. UR 2200. 
420. UR 2200. 
420. UR 2200. 
420. U 2200. 
420. U 2200. 
420. UR 2200. 
420. U 2200. 
420. UR 2200. 

15000. D 3100. 
420. UR 2200. 
420. UR 2200. 
420. U 2200. 

11000. D 1600. 
420. UR 2200. 
420. U 2200. 

1000. U 5300. 
420. UR 2200. 

1000. UR 5300. 
420. UR 2200. 
420. UR 2200. 
420. UR 2200. 

1000. LIR 5300. 
420. UR 2200. 

1000. UJ 5300. 
1000. UJ 5300. 
420. UR 2200. 
420. UR 2200. 

l ** Validation Complete +** 

Primary Samples 

040-S-S131-1D 
60SS1311D 
123580 
05/12/95 
DSi23/95 
D6/06/95 
Soi 1 
K/KG I 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
UJ 
U 
J 
UJ 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
UJ 
UJ 
U 
U 

Page: 58 

lime: 16:59 



DATALCPZ 

10/02/95 NAS 
NAS MEMPHIS 

MEMPHIS, RFI, ASSEMBLY B 
Primary Samples 

SU(PLE ,D .--v-s.; 

ORIGINAL ID T.--w: 
LAB SAMPLE ID ---: 
SAWLE DATE m-e--: 

DATE EXTRACTED --I 
DATE ARALYZED ---: 
)(ATR,X .-..-me..--; 
m,,s ---.--.---., 

CAS # Parameter 

84-66-2 Diethylphthalate 
7005-72-3 4-Chlorophenylphenylether 

86-73-7 Fluorene 
100-01-6 C-Nitroaniline 
534-52-l 4,'6-Dinitro-2-methylphenol 

86-30-6 N-Nitro.sodi@wnylamine 
101-55-3 4-Bromophenylphenylether 
118-74-1 Hexnchlorobenzene 
87-86-5 Pentschlorophenol 
85-01-8 Phenanthrene 

120-12-7 Anthracene 
86-74-8 Carbazote 
84-74-2 Di-n-butylphthalate 

206-44-O F\uoranthene 
129-W-U Pyrene 
85-68-7 Butylbenzylphthalate 
91-94-l 3,3'-Dichlorobenzidine 
56-SS-3~Ber1to(alanthracene 

218-01-9 Chrysene 
117-81-T bir(2aEthylhexyl)phthalate (IMP) 
117-84-O Di-n-octylphthalate 
2OS-99-2 Benzo(b)fluoranthene 
207-08-9 Benzo(k)fluoranthene 

50-32-8 Benzo(a)pyrene 
193-39-s Indeno(l,2,3-cdjpyrene 
53-70-3 Oibanzo(a,h)anthracene 

191-24-2 Benro(g,h,i)perylene 

040-S-OGDB-09 
4DSGD809 
123573 
05/12/95 
05123195 
06/06/95 
Soil 
&/KC A 

420. 
420. 

45. 
1000. 

1000. 

420. 
420. 
420. 

1000. 

48. 
420. 
420. 
420. 
420. 
420. 
420. 
420. 
420. 
420. 

62. 
420. 
420. 
420. 
420. 
420. 
420. 
420. 

UR 
UR 
J 
UR 

U 

UR 

UR 

UR 
U 

J 
UR 
UR 
UR 

UR 

UR 

UR 

UR 

UR 

UR 

J 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

040-S-S131-1D 
4OS51311D 
123580 
05/12/95 
05/23/95 
06/06/95 
Soil 
UWKG A 

2200. 
2200. 
2200. 
5300. 
5300. 
2200. 
2200. 
2200. 
53w. 
2200. 
2200. 
2200. 
2200. 
2200. 
2200. 
2200. 
2200. 
2200. 
2200. 

380. 
2200. 
2200. 
2200. 
2200. 
2200. 
2200. 
22DO. 

U 

U 

U 

UJ 

U 

U 

U 

UJ 

U 

U 

U 

UJ 

U 

U 

U 

UJ 

UJ 

U 
U 

J 

UJ 

U 
U 

U 

U 

U 

U 
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DATALCP2 

10/02/95 

1403 SAMPLE ID -------a 
Ku ORICIYAL ID -----J 

LAB SAPIPLE ID ---a 
SU(PLE DATE -----) 
DATE ANALYZED ---a 
)(ATR# . . . . . . . . . . . 
““ITS . . . ..-.....) 

CAS # Parameter 

74-87-3 Chloromethane 
74-83-9 Bramaethane 
75-01-4 Vinyl chloride 
75-00-3 Chloroethane 
75-09-t I4ethylene chloride 
67-64-l Acctona 
75-15-O Carbon disulfide 
7S-35-4 l,l-Dichloroethene 
15-34-3 1,1-Dichloroethane 

540.S9-0 1,2-Dichloroethene (total) 
67-66-3 Chloroform 

107-06-2 1,2-Dichloroethene 
78-93-3 2-Butanone (HEK) 
71-55-6 l,l,l-Trichloroethene 
M-23-5 Carbon tetrachloride 
15-27-t Braaodichloromethane 
78-87-S 1,2-Dichloropropane 

10061-01-S cis-1,3-Dichlorcpropene 
79-01-6 Trichloroethene 

124-48-1 Dibromochloromethanc 
79-00-s 1,1,2-Trichloroethane 
71-43-2 Benzene 

10061-02-6 trans-1,3-Dichloropropene 
75-25-2 llramform 

108-10-l 4-Methyl-2-Pentanone (RIBK) 
591-78-6 2-Hexanone 
127-18-4 letrachloroethene 
79-34-S 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-s Styrene 

1330-20-7 Xylene (Total) 
d 
-\ d 

< 
n 

NAS MEMPHIS 
NAS MEMPHIS, RFI, ASSEMBLY B 

040.S-OGO8-09 
40sc0809 
123573 
05/12/95 
05/26/95 
Soil 
UC/KG I 

64. U 
64. U 
64. U 
64. U 
64. U 

240. UJ 
64. U 
64. U 
64. U 
64. U 
64. U 
64. U 
64. U 
64. U 
64. U 
64. U 
64. U 
64. U 
64. U 
64. U 
64. U 
64. U 
64. U 
64. U 
64. U 
64. UJ 
64. U 
64. U 
53. J 
64. U 

7700. D 
64. U 

33000. DJ 

Primary Samples 

040.S-C050-3D 
4OSGO503D 
123571 
05/10/95 
05/25/95 
Soil 
UC/KG A 

12. UJ 
12. U 
12. U 
12. U 
2. J 

10. J 
12. U 
12. U 
12. U 
12. U 
12. U 
12. u 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 

040.S-6070-30 D40-S-G080-3D 
40SGD703D GOSGO803D 
123570 123572 
05/11/95 05/11/9s 
05/25/95 05/25/9S 
Soil soi 1 
UC/KG A UC/KG A 

12. UJ 
12.' u 
12. 
12. 
2. 
5. 

12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 

U 
U 
J 
J 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

l ** Validation Complete *** 

13. 
13. 
13. 
13. 
2. 

38. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 

120. 
13. 

210. 

UJ 
U 
U 
U 
J 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

040.S-GlDO-3D D40-G-HOSl-2D 
LDSGlOO3D 60GHO512D 
123569 123578 
05/11/9s D5/11/95 
DS/26/95 DS/23/95 
Soil Uater 
UC/KG A JGiL A 

12. U 10. 
12. U 10. 
12. U 10. 
12. U 10. 
12. U 10. 
12. UJ 28. 
12. U 10. 
12. U 10. 
12. U 10. 
12. U 10. 
12. U 10. 
12. U 10. 
12. U 10. 
12. U 10. 
12. U 10. 
12. U 10. 
12. U 10. 
12. U 10. 
12. U 10. 
12. U 10. 
12. U 10. 
12. U 10. 
12. U 10. 
12. U 10. 
12. U 10. 
12. UJ 10. 
12. U 10. 
12. U 10. 
12. U 10. 
12. U 10. 
12. U 10. 
12. U 10. 
12. U 10. 
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U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 



DATALCPZ 

10/02/95 
NAS MEMPHIS 

NAS MEMPHIS, RFI, ASSEMBLY B 
Primary Senples 

Page: 61 

lime: 16:59 

a1403 URlE 10 -------a 
ORIGINAL ID -----a 

0 LAB SAMYE ID ---a 

0 
SAllPLE DATE -----a 
DATE WLYZED ---a 

(27 &&*I*x ------mm--) 

is . U,TB -----------, 

CAS I Perametcr 

74-87-3 Chloranethane 
74-83-V Branmethane 
75-01-C Vinyl chloride 
75-W-3 Chloroethane 
75-09-2 Methylene chloride 
67-64-l Acetone 
75-15-O Carbon disulfidc 
75-35-C l,l-Dichloroethene 
75-34-3 1,1-Dichlorocthene 

540-59-o l,Z-Dichloroethene (total) 
67-66-3 Chloroform 

107-06-2 1,2-Dichloroethane 
78-93-3 2-Butemme (MEK) 
71-55-6 l,l,l-lrichloroethane 
56-23-S carbon tetrechlorfde 
73-27-4 Bromodichlorcmethane 
78-87-5 1,2-Dichloropropene 

10061-01-S cir-1,3-Dichloropropene 
79-01-6 Trkhloroethene 

124-M-1 Oibromochloromethane 
79-00-S 1,1,2-Trichloroethane 
71-Q-2 Benzene 

10061-02-6 trene-1.3.Dichloropropene 
73-25-2 Broetofora 

108-10-l 4-Methyl-2-Pentenone (MIBK) 
591-M-6 t-lfexanona 
127-W-4 tetrachloroethe~e 

79-34-5 1,1,2,2-Tetrachloroethane 
lO8-88-3 TOluene 
101)-W-7 Ch1oro&nzene 
100-41-4 Ethylbenzene 
100-42-s styrena 

1330-20-7 Xy1ene (Total) 

,. --. . 

\;L.- 

0.40.G-H064-60 
4OGHO646D 
123575 
05/11/95 
05122195 
Uater 
UC/L I 

10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

040-G-HO&i-4D ObO-G-H095-1D 
40CHO844D 40GH951D 
123577 123576 
05rlw5 05/11/95 
05/23/95 05123195 
Uater Uater 
UC/l A UG/C A 

10. 
10. 
10. 
10. 
10. 
6. 

10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

10. 
10: 
10. 
10. 
10. 
3. 

10. 
10. 
10. 
10. 
10. 
10. 
10. 

. 10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

l +* Validath Complete l *+ 

D40-G-HlOl-20 D40-S-Sl31-1D 
4OGHlD12D ~OSS1311D 
123574 123580 
05/12/95 DS/12/95 
05/22/95 05/25/95 
Uater Soil 
UG/l A UGlKG A 

10. 
10. 
10. 
10. 
10. 
23. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

13. 
13. 
13. 
13. 
4. 

110. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
6. 

13. 
13. 
13. 
13. 
13. 
13. 
6. 

13. 
1300. 

13. 
260. 

UJ 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
J 
U 
DJ 
U 
DJ 

140.s-SlSO-30 
ioss1503O 
123568 
IS/12195 
)5/25/95 
iOIl 
JG/KG A 

12. UJ 
12. U 
12. U 
12. U 

1. J 
24. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
12. U 
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RCRA Facility Investigation Data Validation 
Repon for Supplemental Samples 

Assembly B - NSA Memphis 
October 3, 1996 

1.0 INTRODUCTION 

This report presents the analytical data collected during the Resource Conservation and Recovery 

Act (RCRA) Facility Investigation (RFI) of Naval Support Activity (NSA) Memphis Assembly B 

Solid Waste Management Units (SWMUs) 38 and 40; 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 B soil samples were collected at NSA Memphis on September 25, 1995 while the 

sediment samples were collected on May 2, 1996. All samples were submitted to National 

Environmental Testing, Inc. (NET) Laboratory in Bedford, Massachusetts, and were reported 

using U.S. Environmental Protection Agency (USEPA) Data Quality Objectives (DQO) Level III 

and Level IV equivalents. The analytical methods and DQO laboratory deliverables are 

summarized in Table l-l. 

Table l-l 
NSA Memphis Analytical Program 

Analytical Method 
Data Quality 

Level 

Fuuscan 

Method Reference 

Volatile Organic Compounds III SW-846 8240 

Semivolatile Organic Compounds . N 

PesticidcslPolychlorinated Biphenyls N 

Chlorinated Herbicides II1 

Organophosphoms Pesticides III 

Metals N 

Cyanide In 

SW-846 8270 

.ti-a46 8080 

SW-846 8150 

iw4&8140 

40 CFR Part 264 Appendix IX 
(SW-846 ~10l7060/7421/7470/7740) 
.. .: 

:. SW-046 9010 

_;-4 -- 

Gasoline Range Organics 

Diesel Range Organics 

III Modified 8015/TN GRO. 8020 

III Mddified %OlS/TN DRO 

Notes: 
CFR x 
TN GRO/DRO = 

Code of Federal Regulations 
Tennessee Method for Gasoline Range Organics and Diesel Range Organics 
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The references for the methods listed in Table l-l were obtained from the following sources: 

l USEPA Office of Solid Waste and Emergency Response (OSWER), Tesr Methods for 

Evaluating Solid Waste, Physical/Chemical Methods (SW-846), Third Edition, revised 

July 1992. 

0 USEPA Environmental Monitoring and Support Laboratory, Methods for Chemical 

Analysis of Water and Wastes, EPA-600/4-79-020, revised March 1983. 

l USEPA Title 40 Code of Federal Regulations (CFR) Pati 264, Appendix IX, 52 Federal 

Register 25947, July 1987. 

Data were validated using the following documents (as appropriate): 

l USEPA Contract Laboratory Program National Functional Guidelines for Organic Data 

Review, OWSER, February 1994 (EPA-540/R-94/012). (Organic Functional Guidelines). 

0 USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data 

Review, OSWER, February 1994 (EPA-540/R-94/013). (Inorganic Functional 

Guidelines). 

The NSA Memphis data were validated by either EnSafe/Allen and Hoshall (E/A&H) or 

E/A&H’s subcontractors, Heartland Environmental Services, Inc., of St. Charles, Missouri, or 

Validata Chemical Services of Norcross, Georgia. Ninety-five percent of the data were validated 

at DQO Level III while 5% of the data were validated at DQO Level IV. The data validation 

findings were summarized separately for each individual sample delivery group (SDG).. Each 

SDG usually contained 20 samples of one matrix type, i.e., either a solid (soil and/or sediment) 
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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 appendix. The 

sections listed below discuss the significant data validation findings for each SWMU. The 

following outlines the SWMUs for this project and the analytical parameters associated with 

each. 

Data Validation Summary of the Investigative Samples: 

Section 2 Organic, Metals, and Cyanide Data 

Section 3 Semivolatile, Pesticide/PCB, and Metals Data 

SWMU 38 

SWMU 40 

- ; 
Please refer to Sections 1.1 through 1.2.10 of Appendix I - Data Vulz’dation Report of this 

document for parameters used for data evaluation, control limits, and qualification definitions. 

2 o 
. DATA VALIDATION RESULTS - SWMU 38 

All samples were received by the laboratory intact and with the proper documentation. 

Table 2-1 summarizes the samples that were included in SWMU 38. 

Table 2-1 
SWMU 38 Sample ID5 

APXM OP Pest/P 
Sample ID Metals CN Herb Pest CB svoc VOA DRO GRO 

NFCh4OOOlOl X X X x. .x X’. x’ x . . x : 

x x NFCMOOOIM X X X X X X X 

Two investigative samples were analyzed in one SDG for SWMU 38. Full validation reports 

of each SDG and data tables can be found in Attachment A of this report. 
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2.1 Data Quality 

The overall data quality of the analytical work performed for NSA Memphis at SWMU 38 was 

considered to be satisfactory and usable for site remediation and risk assessment. Results that 

were outside QA/QC requirements were flagged as estimated “J. n The estimated qualification 

indicates that the data could be biased either high or low. The “J” flag alerts the data user to 

the possibility of a high or low bias. Although the data are qualified as estimated, they remain 

dependable for use in risk assessment and site remediation. 

2.2 Unusable Data 

A few samples were rendered unusable because the samples grossly exceeded QC parameters. 

Table 2-2 summarizes the unusable data and explains the qualification. 

Table 2-2 
SWMU 38 Unusable Data 

Sample ID Fraction Analvte(s) Reason 

NFCMOOOlOl Herbicides .A11 Surrogate %Rs less than 10% 

NFCMOO0102 Herbicides All Surrogate IRS less than 10% 

Samples NFCMOOOlOl and NFCMOO0102 were re-analyzed for herbicides due to low surrogate 

percent recoveries. The surrogate results remained unchanged in the re-analysis. The 

re-analysis of these two samples exceeded the 1Cday extraction holding time by more than two 

times the initial holding time. Therefore, all results in the re-analysis of samples NFCMOOOlOl 

and NFCMOO0102 were qualified as unusable (R). Because the initial analysis represented the 

preferable holding time, the results from the first analysis were used for investigative 

interpretation and appear in the data summary tables, 

4 



RCRA Facility Investigation Data Validation 
Reporr for Supplemental Samples 

Assembly B - NSA Memphis 
October 3, 1996 

2.3 Blanks 

Cadmium, calcium, selenium, and silver were detected in several method and field blanks. The 

blanks were examined during the validation process and sample results for cadmium, calcium, 

selenium, and silver that were believed to be from blank contamination were nullified. 

3.0 DATA VALIDATION RESULTS - SWMU 40 

All samples were received by the laboratory intact and with the proper documentation. 

Table 3-l summarizes the samples that were included in SWMU 40. 

Sample ID 

040soo1001 

040soo1101 

040soo1201 

040s001301 

040soo1401 

040c001401 

Table 3-1 
SWMU 40 Sample IDS 

APX IX Metals PedPCB svoc 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

Six investigative samples were analyzed in one SDG for SWMU 40. Full validation reports of 

each SDG and data tables can be found in Attachment A of this report. 

3.1 Data Quality 

The overall data quality of the analytical work performed for NSA Memphis at SWMU 40 was 

considered to be satisfactory and usable for site remediation and risk assessment, Results that 

were outside QA/QC requirements were flagged as estimated “J.” The estimated qualification 

indicates that the data could be biased either high or low. The “J” flag alerts the data user to 

5 
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the possibility of a high or low bias. Although the data are qualified as estimated, they remain 

dependable for use in risk ‘assessment and site remediation. 

3.2 Blanks 

Di-n-butylphthalate and diethylphthalate were detected in several method and field blanks. The 

blanks were examined during the validation process and sample results for di-n-butylphthalate 

and diethylphthalate that were believed to be from blank contamination were nullified. 
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VALIDATA +w 
Chemical Services, Inc. 

(770) 923-3890 

I’. 0. Box 930422, Norcross, GA 30093 (770) 923-8769 (Fax) 

DATA VALIDATION SUMhURY 
REPORT 

COMPANY: 
SITE NAME: 
PROJECT NUMBER: 
coNTRAm LAEk 
QAIQC LEVEL: 
EPA METHOD: 
VALIDATION GUIDELINES: 

SAMPLEMATRICES: 
TYPES OF ANALYSES: 

SDG NUMBER 1817 (Level Ill) 

SAMPLES 

Client 
SamDle 
NFCMooo101 
NFCMooo102 
NFCMooo102RE 
NFFS001701 
NFFS001701DL 
NFFS001801 
NFFSOO18OlDL 
NFFSOO1901 
NFFs002001 
NFFS002101 
NFlmo2101RE 
NFl%002201 
NFFS00220 1RE 
NFFSOO2301 
NFFSOO2301RE 
NFFS002401 

147368 
147368RE 
147369 
147369DL 
147370 
147370DL 
147371 
147372 
147373 
147373RE 
147374 
147374RE 
147375 
147375RE 
147376 

3ZnsafkIAllen & Hoshall 
NAS Memphis, Gray Area / SWMU 45 
8500.14 
National Environmental Testing, Inc. 
EPA Level III 
EPA SOW 3-90, SW-846 
UW?A CLP Ndiod Fimctiond Guiddines for Ugmic &a 
Review, 1994; USEPA CLP Nationcd Fmtiond Guidelines for 
Inorpmic L&a Review, 1994 
Water, Sediment and Soil 
Volatile Organ@ Semivolatile Organics, PesticidesKEI’s, 
Organophosphorus Pesticides, Chlorinated Herbicides, GasoIine 
Range Organics, Diesel Range Organ&, Total Metals and 
Cyanide 

MiaJix 
sediment 
sediment 
Sediment 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

Volatile Semi- Pesticides/ Chlorinated Total 
0gizlksy Pcpky&sm 

X 
X X 

-X 
X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X X 
X 

X 

X X 

X 
X 
X 

:: 
X 
X 
X 
X 
X 

X 
X 
X 

X X X 

X X X 

X X X 



Client 
SamDle 
NFFSOO24OlDL 
OOOTO50296 
NFFS001701MS 
NJ?FS001701MSD 
NFFSOO2401 S* 
NFFSOO240 lD* 

Client 
Sample # 
NFcMooo101 
NFCM000101RE 
NFcM000102 
NFCM000102RE 
NFFS001701 

.~- NwSw1701RE 
NFFSOO1801 
NFl?S001901 
NFFsOO2001 
NFFs002101 
NFFS002101RE 
NFFsOO2201 
NFFS002201RE 
NF’FSOO2301 
NFFS002401 

L 5 
Volatile Semi- Pesticideslchlorinated Total * 

147376DL -* Y?-m 
147377 Water X 
147369MS Soil + 
147369MSD Soil + 
147376S* Soil + 
147376D* Soil + 

147367RE 
147368 
147368RE 
147369 
147369RE 
147370 
147371 
147372 
147373 
147373FE 
147374 
147374RE 
147375 
147376 

Mi3rk 
Sediment 
Sediment 
sediment 
Sediment 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

Organophos. 
pesticides 

X 

:: 
X 

Gasoline Range 

T 

X 

X 

X 

:: 
X 

X 

X 
X 

Diesel Range 
4puh$e 

X X 

X 

x” 
X 
X 
X 
X 
X 
X 
X 
X 

+ = Non-billable Quality Control Sample 

D* = LAB DUPLICATE, DL = DILUTION, RE = REEXTRACI’ION / REANALYSIS, MS = MATIUX 
SPIKE, MSD = MATRIX SPIKE DUPLICATE, S* = MATRIX SPIKE, T = TRIP BLANK 

DATA REVIEWER(S): Linda H Liy Marvin L. Smith, Jean M Delashmit 

RELEASE SIGNAm 
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Data Qualifier Definitions 

-- 
J - The association numerical value is an estimated quantity. 

R - The data are unusable (the cornpmhulyte may or may not be 
present). Resampling and reanalysis are necessary for verification. 

u - The compoundanalyte was analyxd for, but not detected. The 
associated numerical value is the sample quantitation limit. 

UJ - The cmnpoundhnalyte was analyzed for, but not detected. The sample 
quantitation limit is an estimated quantity. 



DATA QUALIFICATION SUMMARY 

National Environmental Testing, Inc. - 1817 CLP Organics and Inorganics 

SAMPLE: NFCM000101, NFCM000101RE, NFCMOOOlO~ NFcM000102RE, NFFS001701, 
NFFSOO17OlDL, NFFSOO17OlRE, NFFS001801, NFFSOO18OlDL, NFFSOO1901, 
NFFS002001, NFFs002101, NFFS002101RE, NFFS002201, NIFRwO2201~ 
NFFS002301, NFFS002301RE, NFFSOO2401, NFFSOO24OlDL, OOOTO50296, 
NFFSOO17OlMS, NF’FSOO17OlMSD, NFlWO2401S*, NFFSOO2401D* 

YOU TILE ORGANIC!? 

1.1 Holding Times: 

All Holding Time criteria were met, so no action was taken 

n.1 GC’MS Tuning: 

All GC/MS Thing criteria were met, so no action was required. 

III.) Calibration: 

Initial Calibration: 

All Initial Calibration criteria were met, so no action was required. 

Continuing Calibration: 

All Continuing Calibration criteria mre met, so no action was requkd. 

IV.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks, so no action WLS taken 

Trip Bhk 

Methylene chloride ws detected at 4 ugIL in trip blank OOOT0502%. Since methylene chloride was 
not detected in the associated samples, no action was taken 

TICS: 

All TIC criteria were met, so no action was required. 

1 
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s 
c.: v-1 Surrogate Recoveries: *) 

The Percent Recovery (%R) of bromofluorobenzene was 123% in sample NFFSOO2 101, which 
exceeded the 59-l 13% QC limits. Since there were no positive results in this sample, no action was 
required. 

The Percent Recovery (%R) of toluened8 was 82% in sample NPFSOO21OlRE, which was below the 
M-138% QC limits. The results for this sample, which consisted entirely of non-detects, were flagged 
as estimated (III). 

VI.) Laboratory Control Samples (KS): 

No LCS was analyzed in this SDG. No action was taken- 

VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

All MS / MSD Remvery criteria were met. No action was taken. 

VIE) Field Duplicates: 

No field duplicate samples were anal* in this SDG. No action was taken. 

IX> Internal Standards Performance (KID): 

The internal standard area counts were below the 50-200% QC limits for the following samples: 

m Bromochloromethane 1.4-~fluor~bcnzmz m 
NFFSOO2101 - 39.2% 
NFFS002101RE 47.2% 
NFFS002201 47.6% 
NFPS002201RE 29.2% 28.7% 22.9% 
NFFSOO2301 - 42.4% 
NF’FSOO23OlRE 43.4% 

The positive and non-detect results for compounds quantitated using these ISTD’s were flagged as 
estimated (J) and (UI). 

m TCL Compound Identification: 

All TCL Compound Identification criteria wx met, so no action was taken 

XI.) Gxnpound Quantitation and Reported Contract Required Quantitation Limits (CRQL’s): 

All CRQL criteria were met, so no action was necessary. 

XlI.) Tentatively Identified Compounds (TICS): 

All TIC Identification criteria were met, so no action was required 

2 > 



XIII.) System Performance: 

All System Performance criteria were met. No action was taken 

XIV.) Overall Assessment of Data/General: 

The original analysis of sample NFFSOO2101 was considered by the validator to be of preferable data 
quality to the reanalysis because of better surrogate recoveries. The original analysis of sample 
NFFSOO2201 wds considered by the validator to be of preferabIe data quality to the reanalysis because 
of better internal standard area counts. The reanalysis of sample NFFSOO23OlRE was considered by 
the validator to be of preferable data quality to the original analysis because of improved internal 
standard area counts. All laboratory data were acceptable with qualifications. 

SEMVOLA TILE ORGANICS 

1.1 Holding Times: 

All Holding Time criteria were met, so no action was taken 

a.1 GCJ’MS Tuning: 

All GCYMS Tuning criteria were met, so no action was taken. 

III.1 Calibmtion: 

initial Calibration: 

The Percent Relative Standard Deviations (%RSD’s) exceeded the 30% QC limit for the standards 
analyzed on 41241% on instmment HP597OF for the following compounds: 

hexachlorocyclopentadiene 52.7% 
2&dinitrophenol 32.4% 

Since these compounds were not detected in the associated samples, no action was taken 

Continuing Calibration: 

The Percent Diffkrence (%D) of hexachlorocyclopentadiene was 27.5% which exceeded the 25% QC limit 
for the standards analyzed on 5/24/% at 09:Ol on in&umen t HP597OF. All results for this compound in 
associated samples NFCM000101, NFCM000102, NF’FS001701, NFFSOO1801, NFFS001901, 
NFFSOO2001 and NFFSOO2101, which consisted entirely of non-detects, wzre flagged as estimated (UJJ 

The Percent Differences (%D’s) exceeded the 25% QC limit for the standard analyzed on 5/28/% at 
IO:23 on inshument HP597OF for the following impounds: 

2,4dinitrophenol 
4,6dinitr~2-methylphenol 

54.4% 
35.1% 

3 



fy All results for these two compounds in associated samples NF’FSOO2201, NFFSOO230 1 and 
x NFFSOO2401, which con&ted entirely of non-detects, were flagged as estimated (U?). 

Iv.1 Blanks: 

Method Blank: 

mere were no positive results in the method blank No action was taken. 

TICS: 

All TIC criteria were met, so no action was necessary. 

v-) Surrogate Recoveries: 

All Surrogate Recovery criteria were met, so no action was required. 

VI.) Laboratory Control Samples (LCS): 

No LCS was analyzed in this SIX. No action was necessary. 

--. VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

MS / MSD samples were not analyzed in this SDG, so no action was taken 
.i ’ 
a 1 VIII.) Field Duplicates: 

Field duplicate samples were not designated in this SDG. No action was taken. 

IX) Internal Standards Performance: 

All Intemal standards Performance criteria were met, so no action was required. 

x> TCL Compound Identification: 

All TCL Compound Identification criteria were met, so no action was required. 

x.1 Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL’s): 

All CRQL criteria were met, so no action was necessary. 

XII.) Tentatively Identified C&npounds (TICS): 

All TIC criteria were met, so no action was necessary. 

Xm.) System Performance: - 

e 
:.’ All System Performance criteria were met, so no action was taken 

ic; 5 
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XIV.) Overall Assessment of Data/General: 

All laboratory data were acceptable with qualifications. 

PEYTICIDEWYZB ‘s 

I.> Holding Times: 

All Holding Time criteria were met, so no action was required. 

Instrument Performance: 

All Pesticide Instmment Performance criteria were met, so no action was taken 

m-1 Calibration: 

-. Initial-Calibration: 

All Initial Calibration criteria were met, so no action was necessary. 

Continuing Calibration: 

The Percent Differences (%D’s) of 4$-DDE we 28.5% and 59.6%, respectively, for the standard 
analped on 05/27/96 at 12:02 on the primary column and secondary column, which exceeded the 25% 
QC limit. The positive and non-detect results for this compound in associated samples NFCMOOOlOl, 
NFcM000102, NFFmO1701, NFFS001801, NFFsOO1901, NFFS002001, NFFs002101, NFFs002201 
and NFFSOO2301 were flagged as estimated (J) and (UJ). 

The Percent Differences (%D’s) of 4,4’-DDE were 25.2% and 59.6%, respectively, for the standard 
analyzed on 05/29/96 at 07:55 on the primary column and secondary column, which exceeded the 25% 
QC limit. The positive and non-detect results for this compound in associated samples NFFSOO2401, 
NFFSOO24OlDL, NFFS001801DL and NF’FS001701DL wm flagged as estimted (J) and (LJJ). 

‘Ihe Percent Dif&ren~ (%D) of aroclor 1260 was 53.7% for the standard analyzed on 05/29/96 at 
OS:45 on the secondary column, which exceeded the 25% QC limit. The positive and non-detect 
results for this compound in associated samples NFFSOO2401, NFFSOO24OlDL, NFFSOOlSOlDL and 
NFFSOOl7OlDL ulere flagged as estimated (J) and (Ul). 

l-v.1 Blanks: 

Method Blank: 

There were no positive detections in the method blank No action was required, 

v-1 Surrogate Recoveries: 

All Surrogate Recovery criteria were met, so no action was required 
i iJ 
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1. VI.) Laboratory Control Samples (KS): 

All LCS Recovery criteria were met. No action was taken. 

VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

No MS / MSD samples were analyzd in this SDG. No action was taken 

VIII.) TCL Compound Identification: 

P&icide/PCB Identification Summary @‘IS): 

The Percent Differences (%D’s) between columns 1 and 2 exceeded the 70% QC limit for the 
following compounds and associated samples: 

le %Q 
NFFSOO2401 128 
NFFS002401DL 443 

The associated positive sample result for 4,4’-DDT in sample NFFSOO2401 was flagged as estimated 
(J). The positive result for endrin ketone in sample NFFSOO24OlDL was rejected (R) bemuse the Y&D 
exceeded 300%. 

1x1 Field Duplicates: 

Field duplicate samples were not designated in this SIX. No action was taken. 

x> Pesticide Cleanup Check 

Florisil Cartridge Check 

All criteria were met, so no action was taken 

Gel Permeation Chromatography (GPC): 

All GPC criteria were met. No action was necessary. 

m overall Assessment of Data/General: 

The positive result for endrin ketone in sample NF’FS002401DL was rejected (R) because the column 
percent difference exceeded 3OO?/a Results for clieldrin in samples NFFSOO1701, NFFSOO1801 and 
NFFS002401 were above the imtmment’s linear calibration range. The undiluted values for these 
compounds were replaced with the diluted values with appropriate flagging. All other labomtory data 
were acceptable with qualifications. 
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ORGA NOPHOSPHOR US PESTICIDE2 

1.) Holding Times: 

All Holding Time criteria were met, so no action was required. 

II.1 hstrument Performance: 

All htrurnent Performance criteria were met, so no action was taken 

m.> Calibration: 

Initial Calibmtion: 

All Initial Calibration criteria were met, so no action was necessary. 

Continuing Calibration: 

All Continuing Calibration criteria were met, so no action was hx&ary. 

N.) Blanks: 

Method Blank: 

There were no positive detections in the method blank No action was required 

v-1 Surrogate Recoveries: 

A.ll Surrogate Recovery criteria were met, so no action was required. 

VI.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

~/~Dsamples~notanalyLedinthisSDG,sonoactionwastaken 

VII.) TCL Compound Identification: 

Organophosphorus Pesticide Identification Summary (OPIS): 

All OPIS Identikation criteria we= met. No action was required 

VIII.) Field Duplicates: 

Field duplicate samples were not designated in this SDG. No action was taken 

IX) Overall Assessment of Data/General: 

All laboratory data were acceptable without qualification 

-4 
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CHLORINA TED HERBICIDES 

I.> Holding Times: 

The holding times from sampling date to reextraction date were 35 days for samples NFCMOOOlOlRE 
and NFCMOOO102RE, which exceeded the 14 day QC limit. All results in samples NFCMOOOlOlRE 
and NFCM000102RE, which consisted entirely of non-detects, were rejected (R) because holding time 
were exceeded by more than 2X 

II.1 Instrument Performance: 

All Herbicides Instrument Performance criteria were met, so no action was taken 

III.) Calibration: 

Initial Calibration: 

All Initial Calibration criteria were met, so no action was required. 

Continuing Calibration: 

The Percent Difference (%D) of 2,4-DB was 48.9% for the standard anal@ on 5/30/% at 17:03 on 
primary column RTX-35, which exceeded the 25% QC limit. The results for this umpound in 
associated samples NFCMOOOlOl and NFCMOOO102, which consisted entirely of non-detects, were 
flagged as estimated (UJ). 

Iv.1 Blanks: 

Method Blanks: 

There were no positive detections in the method blanks. No action was taken 

v.> Surrogate Recoveries: 

The Percent Recoveries (%R’s) of surrogate 2,kkhlorophenylacetic acid were below the 3 l-147% 
QC limits for the following samples: 

client %R O/C 
le IQ 

7 NFCM000101 24 
NFCMoOO102 0 19 

All non-detect results for samples NFCM~lOl and NFCMOOO102 were rejected (R) due to surrogate 
o/oRb of less than 10%. 

VI.) Matrix Spike I Matrix Spike Duplicate (MS / MSD): 

~/pvlsDsampleswerenotanalyLedinthisSDG,som,actionwastaken. 
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VII.) TCL Compound Identification (HIS): 

All HIS Identification criteria were met. No action was required. 

VIII.) Field Duplicates: 

Field duplicate samples were not analyzed in this SDG. No action was taken. 

1x1 overall Assessment of Data/General: 

All results for samples NFCMOOOlOl and NFCMOO0102 were rejected (R) due to surrogate ‘%R’s of 
less than 10%. All results for samples NFCMOOOlOlRE and NFCM000102RE were rejected due to 
holding time exceedances of greater than 2X QC limits. There were no other laboratory data for this 
ti-action The original analyses were left as the “Report A” primky data 

GASOLJVE RANGE ORGANIC3 

I.1 Holding Times: 

All Holding Time criteria were met, so no action was taken 

II.) Insmment Performance: 

All Instmment Performance criteria were met, so no action was necessary. 

III.> Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was required- 

Iv.1 Blanks: 

Method Blanks: 

There were no positive detections in the method blanks. No action was necessary. 

v-1 Surrogate Recoveries: 

All Surrogate Recovery criteria were met, so no action was required. 

VI.) L&oratory Control Sample (LCS): 

Two LCS’s vve~ analyzed for this SDG. All Recovery criteria wwe met. No action was taken. 

VII.) Matrix Spike I Matrix Spike Duplicate (MS / MSD): 

MS I MSD samples were not analyzed in this SDG. No action was taken. 
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VIK) TCL Compound Identification: 

All criteria were met, so no action was required. 

IX> Field Duplicates: 

Field duplicate samples were not designated in this SDG. No action was taken. 

IX) Overall Assessment of Data/General: 

All laboratory data were acceptable without qualification. 

DIESEL RANGE ORGANICS 

I*> Holding Times: 

The holding times from sampling date to reextraction date wre 2 1 days for samples .NFFS001701RE, 
NFFSOO2101RE and IWFSOO22OlRIZ, which exceeded the 14 day QC limit. All positive and non- 
detect results in these samples were flagged as r&mated (J) and (UJ). 

n.) Instrument Performance: 

All Instmment Performance criteria were me6 so no action was necessary 

III.1 Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was required. 

IV.) Blanks: 

Method Blanks: 

‘Ihere were no positive detections in the method blanks. No action was necessary. 

v-1 Surrogate Recoveries: 

The Percent Recoveries &&R’s) of surrogate c&rphenyl were below the 50-150% QC limits for the 
following samples: 

ent Saul.& 
NFFS001701 
NFFS002101 
NFFS002201 

X-R 

:: 
31 

The positive and non-detect results for these samples WE flagged as estimated (J) and (UJ). 
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VI.) Latxxatofy Control Sample (LCS): 

Two LCS’s were analyzed for this SDG. All Recovery criteria were met. No action was taken. 

VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

MS I MSD samples were not analyzed in this SDG. No action was taken, 

VIII.) TCL Compound Identification: 

All criteria were met, so no action was required 

IX) Field Duplicates: 

Field duplicate samples were not designated in this SDG. No action was taken 

X) Overall Assessment of DataGeneral: 

Sample NPFS002101 was incorrectly identified on the spreadsheet as “NFCSOO2101.” The sample 
number was corrected on the spreadsheet by the validator, but not in the electronic data. All other 
laboratory data were acceptable with qualifications. Samples NFFS001701, NPFSOO2101 and 
NFFSOO2201 were reanalyzed outside holding times due to low surrogate recoveries. The reanalysis 
results for these samples are considered to be of preferable data quality to the original analyses. 

TOTAL UETALS AND CYANIDE 

1.) Holding Times: 

All Holding Time criteria were met, so no action was taken 

II.1 Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was necessary. 

III.1 Blanks: 

The following blank results represent the highest detections associated with the samples and were used 
for data qualification: 

Blank 

e cadmium 3.80 usn, 
PBS calcium 7.30 mgflcg 36.5 mgkg 
ICI33 selenium 1.20 I.@ 1.20 m&g 
PBS silver 7.19 mgkg 36.0 m@g 

CCB = Continuing Calibration Blank, ICB = Initial Calibration Blank, PBS = Preparation Blank (Soil) 
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All results greater than the IDL but less than 5X the blank amount (Action Level, mg/kg for soil and 
m 

sediment samples) for which the contaminated blank was an associated calibration or preparation blank 
were flagged as undetected (U). 

‘Ihe following analytes had negative results with absolute values greater than the IDL: 

Blank 

w 
CCBll 
cCB5 
cCB2 

arsenic 
lead 
thallium 
tin 

Nep. 5x. 
-5.90 UglL 5.90 mg/kg 
-3.00 ug5 3.00 mflg 
-2.00 l&L. 2.00 mgfl<g 
-57.2 ug’L 57.2 mgfkg 

CCB = Continuing Calibration Blank, ICB = Initial Calibration Blank 

All associated positive sample results less than 5X the absolute value of the negative blank results and all 
associated non-detects were flagged as estimated (J) and (UJ). 

A - 

N-1 ICP Interference Check Sample Results: 

The Percent Recoveries (o/aR’s) of aluminum, calcium, iron nor magnesium was reported on the Form IV. 
No action was taken 

The following analytes were detected in ICS Solution A at concentrations greater than the IDL: 

bariuln 4uglL 
cadmium 197 ugn 
copper 20 ug/L 
silver sug/L 
ZiIlC 55 ug5 
tin 1140 ug/L 

Tkse analytes should not be present. Since neither aluminum, calcium, iron nor magnesium was repted 
on Form I’s for the samples in this SDG, no action was required. 

Negative results were observed in ICS Solution A at absolute con&Umtions greater than the IDL for the 
following analytes: 

Ch.l-OllliUm -8 ug/L 
cchalt -3 UgL 
VanadiUm -11 UgiL 

Since neither aluminum, calcium, iron nor magnesium was reported on the Form I’s for the samples in this 
SDG, no action was required. 
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V.) ICP Serial Dilution Analysis: N 

The Serial Dilution Percent Difference (Y&D) of barium (17%) in soil sample NF’FSOO24OlL exceeded the 
10% QC limit. Positive results for this analyte in all associated soil samples were flagged as estimated (J). 

VI.) Laboratory control Samples (LB): 

All ID Recovery criteria were met. No action was required 

VII.) Duplicate Sample Analysis: 

All Duplicate !&rnple criteria were met, so no action was taken. 

WI.) Ma& Spike Recoveries: 

Ihe Percent Recoveries @R’s) of antimony (35.9%) and selenium (73.6%) in spiked sample 
NFFSOO24OlS* were below the 75-125% QC limits. All results for these two analytes in the 
associated samples, which consisted entirely of non-detects after blank qualification, were flagged as 
estimated (UJ). 

IX> Field Duplicates: 

Field duplicate samples were not designated in this SDG. No action was taken. 

Xl Graphite Furnace Atomic Absorption QC (GFAA): 

All GFM criteria were met. No action was necessary. 

Xl.) Sample Result, Calculation/Transcription Verification: 

Cadmium was misspelled as “cadiurn” on all forms in this data package. No action was taken. 

XII.) Quarterly Verification of Instnmmtal Parameters: 

All criteria were met, so no action was taken. 

XIII.) Overall Assessment of Data/General: 

All laboratory data were acceptable with qualifications. 
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DATALCPJ 

10/01/96 

NSA MEMPHIS 
NSA MEMPHIS, RFI, ASSEMBLY B 

SWMU 38 - Sediment Samples 

-&&.&,,. & ” 
:: ,.; ,.. ., :,, .:_ ..:..:.::.: : r:...:: 

.' WLE ID -------> NFC-M-0001-01. 
: .:.,: ::.,: .:: "j! ,... :,.'j:.:, ORIGfm ID c-;-c, NFCHOool(j1 

,,_ ,. :. ,. . . ..,:. ': ,. .:.j..;. 
:' I::,". 

;: .: .,: :. .:.. ,c " ., . . . . . . ..A.. . . ,/), .:y:': IA8 SAWLE 'IO ---> 147367 .,:;;,; ,,' 
: y.,. . . . : .:. -K::::.... :.ID FRDW REPORT --> NF~t)oolol 

.,.',, :.,j,.fi: 1,. ,:: " ::.. .,:.: ".'.' : .:'. ""::" -w DATE -+w, 05,02,96 
', j ,.:; j.., 

.: 
:......> ,, . . ,,.,,, ::.. "j :.y:. . . . . . . . ..: . . . . '; ;,. '..':"'. 

. . . . . 1:.. '.. ::. :.... ;: .".i ,., :,.: ;DATE EXTRACTED -+ 05/07/96 
::' .I) 

.:,._. :.., ..: .> :. ,: . . ,y. ..:> :. :.:z ..,.' .,...( . . . . . . . . . ,,, ,, 
" ; .( . . . .:> .:' :.:.Y!:.~.~ ': ,,.: j _,,.,.,.:.,,. ~ . . . . . .: (, .: ,;.,,T.: ;:.:IMTE ,@lALYZED -7-S 

. :::.,,, .j, .,..,:,. ', 
., .:::, ". .; .,.. I ,. :'. . ...: '. I(AfRfX -~-----~+,~z Sediment 'Y', ., ." '.p,ii:,$i . . 

. ..( 

12789-03-6 Technical 
I 

Chlordane 
I 

46. U 

NFC-M-0001-02 
NFCUOOO102 
147368 . . . 
~Fw000102 
05/02/96: '., 
05/07i96 ',,( 
05/27/W .. :', 1; 

,iedime+,: 1 : ,' 
:ug/l(g ,: .::,.. ., 

.' : 

1817 ., 'I. VAL . 

42. U 

Page: 5 
Time: 09:32 

l ** Validation Complete l ** 



DATALCP3 

10/01/96 
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SWMU 38 - Sediment Samples 

Page: 6 

Tim: 09:32 

--‘,,.,. 
. .' SA)PLE ID ------so 

ORIGINAL 10 .--+-> 
LA8 SAWLE ID .y--> 

.', ID Fm REST --, 

NFC-H-0001-01 
NFCM000101 
147367 
NFCH006101 " 
05/02196 : '.. 
05/09/96 ,' 
'05/26/96 ,' :" 
:Sediment, ,. . . ::; 
wm 

. . . . . > :..w-. :, u, .,.... :. ,,.,. ‘::,i‘.tM1,.;:.:’ uy ;,t,. 
4+.., U ,:.:I ‘...:-,:.:.‘,,4M),:~.~.: ‘. ;ti’(i;;;:j I 

: ,. . . . ..‘~$r.~:..:;. :& ::‘: 
460. u .,.. 

: ':i'I":&o;:; :,"'.,;"g:l .:I;.:, ..:' 

i.:;T..x,:;:;~ !.. ::.:. u ..:... (:.... 
.,,,.: .(. _ .' :y u. ;:,:c:':::. : 

NFC-M-0001-02 
NFcH000102 ', 
14736a ',.. . . . . .. 
NFCMOOOlO2 ' .' ,,, .', : :, ., ..; " 

05/02/96 ,. .' 
: .: ,.. 

.,..' I: . . . . '. ., 

05/09/96 ::::j 
: ,, ,,, ,,. : ,. . ..' : .:, : ., ;., ,, ,., 

,: ', 
. . . 

05/24/% 'L:.... 
:,, .) ,,.,.:.. ., 

,, 
.T' : 

., .'.. -j;y:.. ';::, ,,, ,'.. :. ,. . ', :, 
Sedilnent"~~..'-. ,I, ,~,..~:~;~~,s~., ,L:.j ic;:::.'~::: :. & .,:, .".. ,:,,, : ,-, 
ug,f(g, " ,,'? ..:. ', ,.... ..j.".'..':, ., : .,,, .2.. ,. : .,. 

420.. ,, u 
‘4&-j. .j-:: u ,: jI';.; j :" .:: ;:,,;, .:, ,; 

420. u 
:'.. :~~~~ij~:,,~i::.“.u,..:',.: ..: "I'y;:,j:' ;' ,j .,, 3,;. !;; :::. .:; ;:, j ,.:,., : :,: ,:,. ;:: :, 

420. u 
.:. .:: ..420 . . . . 1..“.: " .u . . ...' ': :,.;-:: : ', .,,. ;:.:j: .:~,~~::~.::,.:l,i:i:.:'., : :' ': : 

.’ :‘:.,: :::;;‘.:‘.‘., ‘.. ;. y:; +.,::,$;.j::>.. _ ‘, 

‘:“.:‘,‘:j:‘:‘:‘::., ,‘i 1,:: ;:’ ::.:. :.; 

.:,, ::: j... ‘..I. ‘,. j, ‘. .; :. 

.‘. .” “, 

*** Validation Complete *** 
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NSA MEMPHIS 

NSA MEMPHIS, RFI, ASSEMBLY B 
SWMU 38 - Sediment Samples 

S-Ch,Wophenylphcny~~ther 460. u 
F(&f* :,.:,,, :: .,.: I:ii::;-: :;..,:;. ; '\ i . . . . . ;:;;:".:: :;>;: : @&.1':; ::; 'u‘;:,;.: : 

C-Nitrmiline 

NFC-H-0001-02 
NFCMOOOlOi 
147368 ,, : 
NFC?4000102 
d5/02/96 : '. 
05,09i96 :'>.' ,' j 
05/24/%,.:‘,;:.:‘. :. 
Sedimknt.':: : ... ,>'. 
,&Kg 1, '::...j ',":'.. .,.' '...: 

,,. ;:., ,' : .V' 

1817 : ,'VAL, . . . ,.. 

420,. U 
.:. :.. -420 <: ::... .? ,:. . lj 

420, . . u 
:.':' .'.f '420,:';,::,;:, : d ... .: 
.,.,,, low u 
<y, .:,,: ;: ,,l&~:;,'.:'; "'a ." 

42q,. u 
..: : :;:::.:jj: 42qi':,:, ,.. : u .,.. ;:..;: 

: . . . . . . . . :..:. .:I : .,:':&2(j;T$..y ." ,j 
.::. ,. . . . . . . . 

. . . .A... 420. ,..., .., u i:,"i'l;:"::'y:':4w ,.,i::'::' :..> .., 
:. . ...:. ,.,y::,, .:I:~,.::,.:~~.,.'~:.i. 

420. U ::':'::~~~,,,:':~cztl. :? .:: . j,',yq.. ': . : ;, . .:jJ .'.' 

420. U' :':'~~,~~~,i.,410;~','.' . . . . /" 
.::,.:... 

,,: 
. . . . . 

Page: 7 

Time: 09:32 

l ** Validation Complete l ** 
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SWMU 38 - Sediment Samples 

1330-20-7 Xylem (Total) 

NFC-M-0001-02 
NFCMOOO102 
147368 
NFCMOOOlO2 
05/02/96 
05/11,96,, 
Sedlmetw " 
w/Qj,:. .; 

1817 VAL 

63. u 
63:’ u, 

g: 
l 

. . . . . 

s.;.,y .y” ~.: 

63. u 
. . 

; .:63;.... ‘u. 

‘.. ., ,’ 

..:,. .,;.; . . . . 
.. 

I :.. ,’ 

;. . . ., .I”, . . . . 

1 
.,... . . ‘. .:..: : . . 
;:. 

.,. ..‘. ..: : ,.: 

b? *** Validatiozr Complete *** 
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., : 
‘.. 

: ., ,: 
,,: .i. 

‘, ,, ., ,: 

. . 
. . 

,. .., ,,.. ‘.‘. 

- 
c, 

1 
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999900-02-s TPH - Gasoline Range Organics 

NSA MEMPHIS 
NSA MEMPHIS, RFI, ASSEMBLY B 

SWMU 38 - Sediment Samples 

NFC-W-0001-01 
NFCMOOOlOl. ': 
147367~ 
NFCnOOol~l. ...;:I 
OS)02196 :' . 
05/07/% y' ..'..;., 
,sediment ;. 
W/KG'. . . .', 'f',j'..;:,;;;:. . . 
1417 VAi 

69. U 

tiw-n-0001-02 
NFCMOOOlOZ 
147368 
NPCNOoOiO~ 
@S/02/96 
05107/% ', :'. 
sediment : 
UG/KC.-:. '.. ., :: 

1817 VAL 

63. u 

l ** Validatiou Complete *** 

./ 
:. : 
. . ,... 

:. 
: . -: 

: ,: . . . . 

,’ : :‘... ,‘..., ,.,, ,: 
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DATA ASSESSMENT AND 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 U.S. EPA CLP, 3/90; National Functional 
Guidelines for Organic Data Review, and DQO Level IV. All comments made within this report 
should be considered when examining the analytical results (Form I’s). 

SDG # ‘I’535 

A validation was performed on the Volatile Data from SDG T535. The data was evaluated based 
on the following parameters. 

* 
--- * 

* 

* 
* 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicate 
Field Duplicates 
Compound Identification /Quantitation 

* - All criteria were met for this parameter 

Method Blanks 

blank 

SBLK100395F di-n-butylphthalate 640 6400 
diethylphthalate 140 1400 



DATA ASSESSMENT AND NARRATIVE 

SEMlVOLATLLE ANALYSIS 

PAGE - 2 

Method Blanks (continued) 

040s001101 
04OSOO1201 
040s001301 
040s001401 
06OSOO1401 
06OSOO200 1 

diethylphthalate 

040s001001 
040s001101 
04OSOO1201 
040s001301 
040s001401 
040c001401 
06OSOO1401 
06OSOO2OO 1 

di-n-butylphthalate 

CRQL 
CRQL 
CRQL 
CRQL 
CRQL 
CRQL 

CRQL 
U 
CRQL 
U 
CRQL 
CRQL 
CRQL 
CRQL 

System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates that less than 5% of the data is qualified. 



p- 
5 
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GLOSSARY OF DATA QUALIFIERS 

CATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

- THOD BLu4N-K SON CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

u= The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



ID 

040s001101 
04OSOO1201 
o4osOO13o1 
040s001401 
060s001401 
040s00200 1 

040s001001 
040s001101 
04OSOO1201 
040s001301 
040s001401 
040c001401 
06OSOO1401 
06OSOO2001 

SUMMARY OF DATA QUALIFICATIONS 

QL eL 

diethylphthalate + CRQL 
CRQL 
CRQL 
CRQL 
CRQL 
CRQL 

di-n-butylphthalate + CRQL 
u -:. 
CRQL 
U 
CRQL 
CRQL 
CRQL 
CRQL 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

PESTICIDE/AROCLORS 

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 SW846 Method 8080; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO Level IV 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 # T535 

A validation was performed on the Pesticide/Aroclor Data from SDG T535. The data was 
evaluated based on the following parameters: 

+== :- 
* . Data Completeness 
* . 

$ 
Holding Times 

* . GC Performance 
. Calibration 

* . Blanks 
* . Surrogate Recoveries 
* l Matrix Spike/Matrix Spike Duplicates 
* . Field Duplicates 
* . Compound Identification 

. Compound Quantitation 

* - All criteria were met for this parameter. 

Contractual Non-Compliance 

The method requires that all target compounds, including the multi-component compounds, be 
analyzed with a five (5) point calibration curve. The laboratory analyzed a single point curve for 
the aroclors 1221, 1232, 1242, 1248, and 1254. The data did not require qualification because 
there were no positive results reported for the aroclors analyzed with a single point calibration. 
However, the laboratory should follow the methodology. 



DATA ASSESSMENT NARRATIVE 

PESTICIDE/AROCLOR ANALYSIS 

PAGE - 2 

Continuing Calibrations 

Several continuing calibration standards associated with the reported samples exhibited %Ds above 
the QC limits. 

Specific Findings 

The continuing calibration of 10/19/95 (162311’717) contained compounds with %Ds 
greater than 15% but less than 50%. For the samples and the non-compliant compounds 
listed below, the positive results are qualified as estimated, J. 

040s001101 4,4’-DDT (21.8%) 
040SOO1401DL 

06OSOO1401 4,4’-DDD (24.8 %) 
4,4’-DDT (21.8%) 

Analyte Identification/Quantitation 

Several samples required dilution to accurately quantitate target compounds. Four (4) samples 
were reanalyzed at a further dilution due to non-compliant CCVs. Several samples exhibited 
column quantitation %Ds greater than 25 %, It is the professional opinion of the data reviewer 
that the single component pesticides reported in the samples with high concentrations of aroclors 
should be suspect. 

Specific Findings 

Four (4) samples were reanalyzed at a further dilution due to non-compliant CCVs. 
However, the noncompliances were slight and therefore the reanalysis was unnecessary. 
For the following dilution samples, all positive and all non-detect results are rejected, UR, 
in favor of the results reported from the original diluted analysis. 

040SOO1401DL 
040SOO1401DDLMS 
040SOO1401DLMSD 
06OSOO200 1 DL 



f-- 
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DATA ASSESSMENT NARRATIVE 

PESTICIDE/AROCLOR ANALYSIS 

PAGE - 3 

Analyte Identification/Quantitation, Continued 

Specific Findings, Continued 

For the following samples, the results for the E flagged compounds are replaced with the 
corresponding results from the dilution analysis. All other results from the dilution are 
rejected, UR, in favor of the results reported from the undiluted analysis. .- 

040s001101 

The following sample was unnecessarily reanalyzed at a 5X dilution. For the dilution 
sample of 5X, all positive and all non-detect results are rejected, UR, in favor of the 
results reported from the 10X diluted analysis. 

-- 

04OSOOl lOlDL(5X) 

The following sample was reanalyzed due to high levels of Dieldrin. The results for 
Dieldrin are replaced with the corresponding results from the 20X dilution analysis. All 
other results from the dilution are rejected, UR, in favor of the results reported from the 
undiluted analysis. 

060!3001401 Dieldrin 

The following sample was reanalyzed at a 20X dilution to achieve acceptable results. For 
the dilution sample of 5X, all positive and ah non-detect results are rejected, UR, in favor 
of the results reported from the 20X diluted analysis. 

060S001401DL(5X) 

The positive results reported in all samples which exhibited column quantitations 
differences greater than 25% are qualified as estimated, J. 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10% of the data 
n required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFl[CATION CQQES 

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 

TION 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 

s blank qualifiers. 



“<. c, 
040s001101 
040SOO1401DL 

06OSOO1401 

040SOO1401DL 

SUMMARY OF DATA QUALIFICATIONS 

DIdaL 

4,4’-DDT + J 

4,4’-DDD + J 
4,4’-DDT 

ALL - +/- UR 
040SOO1401DDLMS 
040SOO1401DLMSD 
06OSOO200 1 DL 

040s001101 ALL E FLAGGED + D 

040S001101DL ALL OTHERS +/- UR 

04OSOOl lOlDL(5X) ALL +/- UR 

06OSOO1401 Dieldrin + D 

060SOO1401DL ALL OTHERS +/- UR 

060SOO1401DL(5X) ALL +/- UR 

ALL ALLP >25% + J 

-A 

; 
L 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 



DATA ASSESSMENT NARRATIVE 
METALS, CYANIDE AND TPH 

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 ILMO3.0 Method; the Functional Guidelines for Inorganic 
Data Validation, February 1994, and DQO Level IV requirements for all samples. 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 # T535 

A validation was performed on the Metals and TPH Data from SDG T535. The data was 
evaluated based on the following parameters. 

* l 

* 0 

* 0 

0 

* 0 

l 

* l 

* 0 

* 0 

* a 

* 0 

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. 

Blanks 

Specfic Findings 

The preparation blank exhibited negative bias for Nickel (-4.52 mg/kg) and Selenium 
(-0.20 mg/kg). All sample values were qualified as estimated, “J” or “UJ” for 
samples below 45.2 mg/kg for Nickel and below 2.0 mg/kg for Selenium . 



Matrix Spike Recovery 

Specific Finding 

The Matrix Spike recovery for Antimony (36%) was below the lower control limits. 
All positive and non-detect results for all soil samples are qualified as estimated, “J” 
or “UJ”. 

MSAs 

Specific Findings 

Several samples exhibited a high recovery but the sample values were non-detect. T 
herefore no qualification is required. .- 

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. 



GLOSSARY OF DATA QUALIFIERS 

TION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

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. 



/ 

SUMhWRY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 

All soil samples 
All soil samples 
All soil samples 

Ni and Se. 
Sb. 

~=b-t= 

+/u J/UJ 
+/u J/UJ 
B J 





OATALCP2 

W/02/96 

NSA MEMPHIS 
NSA MEMPHIS, RFI, ASSEMBLY B 

Page: 2 

Time: 13:22 
SwlJ 040 - Soil Samples 

,... ‘: : ,.; ..: SUQLE D&E . *I-- > 

.I . 
,,‘, ‘, .:. .,. 7:“. .; ‘,.:. DATE EXTRAcTn, --> 

,,., ..:. 
. . : . . -., ,,; ;; ::‘:.: 

./‘.... :::;j: : . . . .DATE AnMYzED ---> 
.: ‘2,-, :.j.:., ‘., . “... .,,. ‘. MTaly ..----w,---w, 

.A ;. : : i,, ., 
. . I..:. .‘,.“,. ., .::... . ...‘. ..’ ,I;:.’ m,*s --i_ ---- *em> . ,.: 

CM t “’ P+ietcr : ,, . . . . ,, 

319-86-6 alpha-WC.,,,: 
31+*q:,'b&paHp i':,::,;,, ;.' .' ..j :.,, .?' 

319-F-8 delta-BHC ,,, 
&j&g+9 . . g&#&s"d".cr&.j&&~ ., ,.' j,: : : 

76-64-8 Heptachlor .,. ,.(, ':. 
'33940~2"A1dr~,n ..i.:.; :: .:. . . .>,J...'. ," ,( ,,, ., 
1024-57~3 Heptachly,&ci@e ., 
ljS&)&8.'1.E&j&rjffm:i:. :::,:; :.:;/: .I:,, ::,y :,:.:j.;;::f.. '. :. ', 

5349+;70-5 Et@&ketone 
74q q$&&f~f~ et&))*,: : .::, ..: : ..'!. ,'. :: 'Y ,'. 

51!3-71-9 aL*a-Chlordane 
5103~74~5:'gsli#~Ch10rdena ..:' " 
8001-35-2, Toxaphene ,.. 

1267,~rt.2:~:A~oc~tir~ldi6 < ; ?.:.: ,, "' 

11104-28-2 Aroclor-1221 
54oao-il;i;.Ai;bitlw.l242 : "' ,' 

12672-29-6 ,Aroclor-1248 
ll,,$,;i-~-~:"&j&,pl~ :'j I:.: ', '1 ., 

11096-82-5 Aroclor-1260 
12789-03-6~ Tbchnidat Chtordahw:, ,.:,:> '. < 
11141-16-5 Aroclor-1232 

D40-$-QOID-OlOL 
040s001001DL ,,,I'., : 
135659DL ',. 
Q9/2!i/% " ..;..:. 
(Jg,2q,pbj ..' Y.., : 
-.10/12/%,, j ..::;, 
Sbil ;, ; .:,.;,,. 
lg/Q> :.:. ',: '. 1 . . . 

18. ,U 

35. u 
35. u:': 
18. U 
18.' ..,u %, 

350. ,,, u 
350. u :' 
350. u,, 
35(3;. .j ,:, u ,' 
350. 
350. .y ;; .,:;:. 

350. .li 
*.' 350.. :.jUY.', 

350. u 

040-s-001 l-01 
040s001101. : 
135660 :. .:j 
D9125/95 :t:: 
09/29/%:'.:::. 
10/19/q:::. " 
sot 1 ,. 1;. : ". 
w,Q' ." .: '. . '\ ,' 

; 
,...1.8 U 

: ::. 1.8 J 
,,1.8 u 

::'-1.8, u..:: 

'230, 0 

OCO-s-0012-0101 
II4DSOOl~OlDL;: 
135661DL 
O9125m ,' Y'. 
09/29/95, .: ', 
10/12~95.‘.,’ " ',., ': ',, 

SOi1 : >. 
,w/Kg ", ," ,.' j 

3.7 u 37. u 
" -,,3.7 "0.. 'f31'.., -.;;u : 

1.8 u 18. 
.1.8 u ', : i8. ;..:. 

37. 
,' .',:3pi,., ,, ;.. '. 

j .~.. 1.8, u .'I :::: : 
. . ./ :. .: :,i.fJ3’ '.. u 

DiD-S-DDt4-DlDl, 
040S0d14010L 
135663bl 
W/25/% 

40. OJ . . . 170, ,.iyui. 

35. u 
': 35. . u .,' 

350. u . . . . 
,i 350. u 

290. OJ ,..... 
.'. 350.' % : u 

350. u 

040-c-0014-01uL~,.:, 
040CD01401DL .. : ,...:. 
135&j&& ., ', ,:.:. .' 
09/25/95 
W/29/% . 

;, ; ::a 

10/21/95 
,., ;y:; ., 

Soi 1 ,'.:, :'., '-I,!. 
ug/Ud" " A ..' 

,.. 

.., 18. u 
,‘,18. U 

18. U 
i 1s. u'. 

1.8. U,, 
18. 'U...? 

18. U 
.; 18;. ,, :,:’ 

!8. u 
18. u " 

350, u 
350. : U' 
350. u 

,j50* ..: 'u 

350. u 
350.:. u 
250.. OJ 

: ". 350. .u 
350. u 

*+* Validation Complete l ** 



88-06-Z. 2,4,&Trichlorophenol . . . 
pr-%liii'.~~4,5?r'i~lo~~ 

._ ..: ..,...\ . . . . . -~.:.+ ,::; ,..\. :... . . . . . . 

91:58-7, 2-Chloronsphthalene 

., ,. : .:::,. 

&~+r~.$,;~T,,i,fr(,,,,,ft i4 ': ': (.:j: .:;: j:;..:;I,;<:f: ,,.. ,;,/ :, ; : 

1~l~l.l-~.,.D~methyl phthelete 
2@!j+&j;:i &.eneplr&ytma,, 

. . . . . . . . . ., 
:':.: ',..+"', ._.j;;j ,;: ,:: .:.', ;. 

606:,?0-2 2,6-Dinitrotoluqe 
~q)p~';'~*~{,&&~ t.fne' : ,..::::l.l~~:::.';l:::'I :,:j:, '..:.f F. : 

83-32-9,;Acenqhthene 
51'm28+:_,.?i4LDini trophenoi.::.i:':.~'.:;i::,,'::':.::: ."":,, ': ', ,. : 
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