
f-

-­t 

N00639 AR 000500 
MILLINGTON SUPPACT 

5090.3a 

CONFIRMATORY SAMPLING INVESTIGATION REPORT 
NAVAL SUPPORT ACTIVITY MEMPHIS 
MILLINGTON, TENNESSEE 

CONSTRUCTION DEBRIS LANDFILL 
(EASTERN PORTION) - SWMll10 

Revision: 3 

CTO-094 
Contract No. N62467-89-D-0318 

Prepared for: 

Department of the Navy 
Southern Division 
Naval Facilities Engineering Command 
North Charleston, South Carolina 

Prepared by: 

EnSafe Inc. 
5724 Summer Trees Drive 
Memphis, Tennessee 38134 
(901) 372-7962 

The Contractor, EnSafe Inc., hereby certifies that, to the best of 
its knowledge and belief, the technical data delivered herewith 
under Contract No. N62467-89-D-0318 is complete, accurate, 
and complies with all requirements of the contract. 

Date: S:Z:;;bX 
Signature: _~-=-

Name: Lawson Anderson 

Title: Task Order Manager 



Table of Contents 

EXECUTIVE SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , v 

1.0 INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-l 

2.0 SITE DESCRIPTION AND BACKGROUND INFORMATION ............ 2-l 
2.1 Regional Geology and Hydrogeology ......................... 2-l 
2.2 Site-Specific Geology and Hydrogeology ...................... 2-3 
2.3 Site-Specific Hydrogeology ............................... 2-5 

3.0 PRELIMINARY INVESTIGATIONS . . . . . . . . . . . . . , . . . . . . . . . . . . . . . 3-l 

4.0 FIELD INVESTIGATIONS AND METHODOLOGY .................. 4-l 
4.1 Geophysical Investigation ................................ 4-2 
4.2 Soil and Sediment Investigation ............................. 4-3 
4.3 Groundwater Investigation ............................... 4-3 
4.4 Analytical Methods ..................................... 4-3 

4.4.1 Sampling Protocols ................................ 4-4 
4.4.2 Data Validation .................................. 4-7 

4.5 Decontamination and Investigation-Derived Waste ................ 4-7 

5.0 CONFIRMATORY SAMPLING INVESTIGATION RESULTS ............ 5-l 
5.1 Geophysical Investigation ................................ 5-l 
5.2 Background Criteria .................................... 5-l 
5.3 Soil and Sediment Analytical Results ......................... 5-6 

5.3.1 Surface Soil ..................................... 5-6 
5.3.2 Sediment Analytical Results ......................... 5-23 
5.3.3 Subsurface-Soil Analytical Results ..................... 5-30 

5.4 Groundwater Analytical Results ........................... 5-36 
5.5 Summary of Nature and Extent ............................ 540 

6.0 PRELIMINARY RISK EVALUATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-l 

7.0 CONTAMINANT FATE AND TRANSPORT . . . . . , . . . . . . . . . . . . . . . . . 7-l 
7.1 
7.2 

7.3 

Source Definition ..................................... 7-2 
Potential Routes of Migration .............................. 7-2 
7.2.1 Air Emissions ................................... 7-3 
7.2.2 Soil .......................................... 7-3 
7.2.3 Surface Water and Sediment .......................... 74 
7.2.4 Groundwater .................................... 74 
Contaminant Persistence ................................. 7-5 
7.3.1 Chemical and Physical Properties ...................... 7-5 
7.3.2 Volatile Organic Compounds ......................... 7-9 

i 



7.4 

7.3.3 Semivolatile Organic Compounds ..................... 7-12 
7.3.4 Pesticides/PCBs ................................. 7-14 
7.3.5 Herbicides 

hII@ 
.................................... 7-16 

7.3.6 Inorganics ..................................... 7-17 
Contaminant Migration ................................. 7-19 
7.4.1 Factors Affecting Con taminant Migration ................ 7-20 
7.4.2 Contaminant Migration in Soil ....................... 7-20 
7.4.3 Contaminan t Migration in Surface Water and Sediment ....... 7-21 
7.4.4 Contaminant Migration in Groundwater ................. 7-21 
7.4.5 Potential Receptors ............................... 7-22 

8.0 ECOLOGICAL RISK ASSESSMENT ............................. 8-l 
8.1 Site Description ....................................... 8-l 
8.2 Threatened and Endangered Species .......................... 8-2 
8.3 Ecosystem Risk ....................................... 8-2 
8.4 Assessment Endpoint Recommendations ....................... 8-2 

9.0 CONCLUSIONS AND RECOMMENDATlONS ...................... 9-l 

10.0 REFERENCES ........................................... 10-l 

List of Figures 

Figure l-l 
Figure 3-l 
Figure 5-l 
Figure 5-2 
Figure 5-3 
Figure 5-4 
Figure 5-5 

Table 3.1 
Table 3.2 
Table 4.1 
Table 4.2 
Table 5.1 
Table 5.2 
Table 5.3 
Table 5.4 
Table 5.5 

Site/Vicinity Map ...................................... l-3 
SWMU 38 Sediment Sample Locations 

=hlld 
........................ 3-3 

Background Locations ................................... 5-3 
Sample Location Map ................................... 5-7 
Analytical Results/Location Map ........................... 5-9 
SSL Exceedances in Soil ................................ 5-13 
MCL and Tap Water RBC Exceedances in Groundwater ........... 5-37 

List of Tables 

SWMU 38 - Organics Sample Summary ...................... 3-5 
SWMU 38 - Inorganic Sample Summary ...................... 3-7 
SWMU 10 - Sampling and Analysis Rationale .................. 4-l 
Analytical Parameters - Chemical Characterization ............... 44 
NSA Memphis Loess Groundwater vs. Drinking Water Standards ...... 5-5 
SWMU 10 - Volatile Organic Compounds In Surface Soil .......... 5-l 1 
SWMU 10 - Semivolatile Organic Compounds in Surface Soil ....... 5-15 
SWMU 10 - Herbicides in Surface Soil ...................... 5-19 
SWMU 10 - Pesticides in Surface Soil ....................... 5-20 

ii 



Table 5.6 
Table 5.7 
Table 5.8 
Table 5.9 
Table 5.10 
Table 5.11 
Table 5.12 
Table 5.13 
Table 5.14 
Table 5.15 
Table 5.16 
Table 5.17 
Table 5.18 
Table 6.1 
Table 7.1 
Table 7.2 
Table 7.3 
Table 7.4 
Table 7.5 
Table 7.6 
Table 7.7 
Table 7.8 

SWMU 10 - Metals in Surface-Soil . . . . . . . . . . . . . . . . . . . . . . . . . 5-21 
SWMU 10 - TPH in Surface-Soil ......................... 5-23 
SWMU 10 - Semivolatile Organic Compounds in Sediment ......... 5-24 
SWMU 10 - Herbicides in Sediment ........................ 5-25 
SWMU 10 - Pesticides/PCBs in Sediments .................... 5-26 
SWMU 10 - Metals in Sediment .......................... 5-28 
SWMU 10 - Total Petroleum Hydrocarbons in Sediment ........... 5-30 
SWMU 10 - VOC Analytical Results in Subsurface-Soil ........... 5-31 
SWMU 10 - Semivolatile Organic Compounds in Subsurface-Soil ..... 5-31 
SWMU 10 - Herbicides in Subsurface-Soil .................... 5-32 
SWMU 10 - Pesticides/PCBs in Subsurface-Soil ................ 5-33 
SWMU 10 - Metals in Subsurface-Soil ...................... 5-34 
SWMU 10 - Groundwater Analytical Results .................. 5-39 
Preliminary Risk Evaluation - Carcinogens .................... 6-3 
Contaminants of Concern - VOCs ......................... 7-10 
Chemical/Physical Properties of Benzene ..................... 7-10 
Contaminants of Concern - SVOCs ......................... 7-12 
Chemical/Physical Properties of SVOCs ...................... 7-12 
Contaminants of Concern - Pesticide&CBS ................... 7-14 
Chemical/Physical Properties of Pesticides/PCBs ................ 7-15 
Contaminants of Concern - Inorganics ....................... 7-18 
Chemical/Physical Properties of Inorganics .................... 7-18 

List of Appendices 

Appendix A Loess Permeability Data Summary 
Appendix B Geophysics Investigation of SWMU 10 
Appendix C Surface Soil Background Dieldrin Concentrations at NSA Memphis 
Appendix D Validation Report 
Appendix E Analytical Data 



This page intentionally left blank. 

iv 



EXECUTIVE SUMMARY 

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

Investigation (CSI) report has been prepared for Solid Waste Management Unit (SWMU) 10, the 

Construction Debris Landfill (Eastern Portion), Naval Support Activity (NSA) Memphis, 

Millington, Tennessee. As a result of the Base Closure and Realignment Act (BRAC) of 1990, 

a portion of NSA Memphis, including SWMU 10, has been closed and is being prepared for 

transfer to the City of Millington. SWMU 10 was initially identified as not requiring 

investigation; however, due to the presence of petroleum-related constituents in SWMU 38 (the 

Miscellaneous Industrial Drainage Ditches) sediments, a CSI was recommended by the 

BRAC Cleanup Team to determine if SWMU 10 has impacted SWMU 38, which forms the 

western boundary of the landfill. 

SWMU 10 is a 13- to 20-acre landfill on the NSA Memphis Northside that was used as a 

construction debris disposal area from approximately 1951 to 1986. The area is approximately 

300 feet north of SWMU 5 (Aircraft Fire Fighting Training Facility) and 500 feet east of 

SWMU 60 (Northside Landfill [Western Portion]); both are currently undergoing full Resource 

Conservation and Recovery Act Facility Investigation (RFD investigations. The area surrounding 

SWMU 10 is primarily nonindustrial and undeveloped land. A section of SWMU 38 borders the 

west side of SWMU 10 and a section of SWMU 6 (N-126 Plating Shop Storm Sewer and Ditch) 

borders the north side of the landfill. These drainage ditches receive runoff from the airfield and 

were the subject of a separate RF1 investigation. A ravine, which traversed SWMU 10, received 

most of the storm water runoff from the site and subsequently drained into SWMU 38. In late 

1989, surface soil excavated from the NSA Memphis housing area was used to fill and level 

SWMU 10. 

In the spring of 1998, the site was cleared and grubbed and the area was graded, removing the site 

relief that created the ravine and gullies. According to Espey, Huston and Associates of 

Nashville, Tennessee, approximately 1,500 to 1,600 cubic yards of soil was brought in from the 

runway grading project and spread over the site. This topsoil was then seeded. 
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A geophysical investigation was performed to help identify the extent of the landfill. Based on 

the information obtained during this investigation, two distinct disposal areas were identified, 

allowing the CSI to focus on those areas. The sampling portion of the CSI focused on the landfill 

surface (sitewide for exposure risk evaluation and leaching potential), landfill subsurface 

(disposal area perimeters for soil and groundwater contamination and leaching potential), and gully 

sediments (site perimeter for runoff-associated migration and leaching potential). The following 

conclusions are based on the data collected. 

Surface Soil 

Soil samples collected from the surface of the landfill contained the following compounds at 

concentrations exceeding their respective screening levels in one or more samples: 

benzo(a)pyrene, benzo(a)anthracene , and henzo(b)fluoranthene exceeded their respective 

residential and industrial risk-based concentrations (RBCs). Dibenz(a,h)anthracene, 

benzo(k)fluoranthene, indeno( 1,2,3-cd)pyrene, dieldrin, heptachlor epoxide, and Aroclor-1260 

exceeded residential RBCs. Arsenic exceeded its reference concentration (RC), residential RBC, 

and the industrial RBC (as a carcinogen); cadmium exceeded its RC and residential RBC; and lead 

and tin exceeded their RCs. Surface soil conditions have been altered by the recent 

clearing/grubbing of the site and the addition of soil from the runway grading project. 

Sediment 

Sediment samples collected from the gullies on the northwestern boundary of SWMU 10, which 

drains into SWMU 38, contained the following compounds that exceeded their respective sediment 

screening value (SSV) and/or RC: 4,4’-DDE, 4,4’-DDT, chlordane (alpha and gamma), and 

dieldrin exceeded the SSV. Benzo(a)anthracene exceeded its SSL. Cadmium exceeded its RC, 

SSV, and SSL; selenium exceeded its RC and SSL; and silver exceeded its SSV and SSL. The 

conditions under which the sediment samples were collected have been altered by the 

clearing/grubbing and grading of the site. The gullies, where samples were collected, no longer 

exists. 
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Subsurface Soil 

Subsurface samples were collected (2’ to 3’ feet) from both the main portion of the landfill, and 

from the gullies on the northwestern boundary of SWMU 10. The sample data indicated that 

methylene chloride (dichloromethane) and dieldrin exceeded their soil screening levels (SSLs). 

Cadmium exceeded its RC and SSL. Nickel, which has no RC, exceeded its SSL. The site has 

been altered since these samples were collected. Clearing/grubbing, grading, and the introduction 

of soil from another grading project have changed the topography of the site, removing the gullies. 

Groundwater 

Methylene chloride was detected in samples collected from both the loess groundwater (7.3 pug/L 

and 6.2 pug/L) and the upper fluvial deposits groundwater (6.1 pug/L) at concentrations exceeding 

both the U.S. Environmental Protection Agency (IJSEPA) maximum contaminant level (5 pug/L) 

and tap water RBC (4.1 pug/L); however, this contaminan t was detected at only two locations out 

of 14 loess samples and only one location out of the 18 fluvial deposits groundwater samples. 

Benzene was present in the loess groundwater (2.9 pg/L) at one location at a concentration 

exceeding the tap water RBC (0.36 pug/L). Contaminated groundwater samples containing 

methylene chloride were collected at the same location as contaminated subsurface-soil samples. 

A preliminary risk evaluation (PRE) was performed, based on the data obtained from 

groundwater, to evaluate the human health risk associated with SWMU 10. Surface soil and 

sediment were not examined in the PRE because the clearing/grubbing, grading, and introduction 

of soil to the site have diminished the opportunity for an individual to be exposed to the detected 

contaminants in these media. The following conclusions and recommendations were made based 

on this evaluation: 

Residential Land Use 

l Carcinogens: The cumulative risk for the residential scenario was estimated to be 9.9E-6, 

indicating suitability for lease for residential land use, in accordance with USEPA 

Region W’s November 1994 memorandum. 
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0 Noncarcinogens: No noncarcinogenic constituents were detected at levels requiring a 

PRE. 

Industrial Land Use 

0 Carcinogens: The cumulative risk for the industrial scenario was estimated to be 2.5E-6, 

indicating suitability for lease for industrial land use in accordance with USEPA 

Region IV’s November 1994 memorandum. 

a Noncarcinogens: No noncarcinogenic constituents were detected at levels requiring a 

PRE. 

Fate and Transport 

Based on the analysis of the former physical characteristics of SWMU 10 and the distributions of 

contaminants, the following conclusions are presented: 

0 Three potential contaminant migration pathways are recognized from soil to other media: 

(1) volatilization of volatile organic compounds (VOCs), (2) erosion and surface runoff of w 

surface soils, and (3) leaching to groundwater via infiltration of precipitation. 

l Soil contamination is limited to localized concentrations of VOCs, semivolatile organic 

compounds (SVOCs), herbicides, pesticides/polychlorinated biphenyls (PCBs), and metals 

and is generally expected to persist in soils over time. 

l SVOCs, PCBs, and inorganics, identified in surface soil, sediment, and subsurface soil, 

are very persistent based on their relatively low vapor pressure and high octonal/water 

partitioning coefficient (lQvalue; thus, they are not expected to be very mobile, except 

via the erosion and runoff pathway. 

l The transport of VOCs in groundwater depends primarily on the chemical solubility and 

the organic content of the soils. Methylene chloride and benzene have relatively high 

. . . 
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solubilities and low K, values, rendering them very mobile. This may explain the 

presence of methylene chloride in the loess and fluvial deposits groundwater samples 

collected at locations where it was also detected in the subsurface soil samples. 

The clearing/grubbing, grading and introduction of soil to the site has significantly diminished the 

opportunity for the con taminants to reach a potential receptor. 

SWMU 38 

The original intent of this CSI was to determine if a release has occurred at SWMU 10 and to 

determine if past operations or conditions existing at SWMU 10 have contributed to the SVOC 

concentrations identified in the SWMU 38 sediments during its previous RPI. Evidence does not 

indicate that SWMU 10 has had a recent impact on the sediment at SWMU 38 because PAHs, 

SVOCs, and TPH in SWMU 10 sediment samples had a low frequency of detection. 

Future Use 

In the early spring of 1998, the Millington Airport Authority had the site cleared/grubbed, graded, 

and soil from the runway grading project brought in and spread over the site. The site was then 

seeded and the intended site use will be open land that is part bf the runway protection zone, 

remaining a mowed, grass lawn. 

Recommendations 

At SWMU 10, methylene chloride was reported in loess (two detections out of 14 samples) and 

fluvial deposits groundwater (one detection out of 18 samples) at concentrations above the tap 

water RBC and the MCL in three samples. As explained in USEPA’s RBC table, the tap water 

RBC (4.1 pug/L ) is based on residential land use and a target cancer risk of lE-6. The maximum 

concentration reported for methylene chloride was 7.3 pug/L; therefore the risk estimate would be 

approximately 1.8E-6 (7.3 pug/L x lE-6 + 4.1 pug/L). This is within USEPA’s acceptable risk 

range of lE-6 to lE-4 and below the risk threshold of lE-4 recommended by USEPA Region IV 

to be used in preliminary risk evaluations when determining suitability for lease. 
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Based on the relatively low concentrations and short half-life of methylene chloride, the 

infrequency of these detections, the close proximity of contaminated samples to one another, the Z =* 

recent changes to the site condition (clearing/grubbing, grading and addition of soil), and the 

planned reuse of the site as a mowed field in association with the runway protection zone, no 

further action is recommended for SWMU 10. However, coordination with the TDEC Division 

of Solid Waste is recommended to determine whether additional cover or other closure actions will 

be required for the landfill. 
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1.0 INTRODUCTION 

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

Investigation (CSI) report has been prepared for Solid Waste Management Unit (SWMU) 10, the 

Construction Debris Landfill (Eastern Portion), Naval Support Activity (NSA) Memphis, 

Millington, Tennessee. As a result of the Base Closure and Realignment Act (BRAC) of 1990, 

a portion of NSA Memphis, including SWMU 10, has been closed and is being prepared for 

transfer to the City of Millington. SWMU 10 was initially identified as not requiring 

investigation; however, due to the presence of petroleum-related constituents in SWMU 38 

drainage ditch sediments (E/A&H, January 1997), a CSI at SWMU 10 was recommended by the 

BRAC Cleanup Team (BCT). SWMU 38 forms the western boundary of SWMU 10. A site and 

vicinity map for the SWMU 10 landfill is shown in Figure l-l. 

l-l 
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2.0 SITE DESCRIPTION AND BACKGROUND INFORMATION 

SWMU 10 is a 13- to 20-acre constructiondebris landfill on the NSA Memphis Northside 

(Figure l-l) that operated as a disposal area from approximately 195 1 to 1986. The area is 

approximately 300 feet north of SWMU 5 (Aircraft Fire Fighting Training Facility) and 500 feet 

east of SWMU 60 (Northside Landfill [western Portion]). Both of these SWMUs are currently 

undergoing full Resource Conservation and Recovery Act Facility Investigation (RFIs). The area 

surrounding SWMU 10 is primarily non-industrial and undeveloped land. A section of 

SWMU 38, the Miscellaneous Industrial Drainage Ditches, borders the west side of SWMU 10 

and a section of SW 6 (N-126 Plating Shop Storm Sewer and Ditch) borders the north side of 

the landfill. These drainage ditches receive runoff from the airfield and were addressed under a 

separate RF1 investigation. The ravine, which drained into SWMU 38, received most of the storm 

water runoff from the site. In late 1989, surface soil excavated from the NSA Memphis housing 

area was used to fill and level SWMU 10. 

In the spring of 1998, the site was cleared and grubbed and the area was graded, removing 

the site relief that created the ravine. According to Espey, Huston and Associates of 

Nashville, Tennessee, approximately 1,500 to 1,600 cubic yards of soil was brought in from the 

runway grading project and spread over the site. This topsoil was then seeded., The intended site 

use will be open land that is part of the runway protection zone and will remain a mowed field. 

2.1 Regional Geology and Hydrogeology 

The general hydrogeology of the Memphis area is discussed in detail in S&ion 2.11 and a 

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

Comprehensive RF7 Work Plan (E/A&H, October 1994). Updated information is available in the 

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

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

2-1 
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and other updated information, the hydrogeology of the principal units under investigation at 

NSA Memphis Northside is resummar ized below. 

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

loess/alluvium 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 most of the NSA Memphis 

Northside. Alluvium, which is restricted to minor stream valleys on the NSA Memphis Northside, 

includes alluviated or reworked loess with some sandy lenses locally. The loess is typically 0 to 

65 feet in the Memphis area; at the NSA Memphis it ranges from 15 to 45 feet thick. 

Water-bearing zones are present in the loess primarily in the upper part of this unit; however, 

yields are low and waterquality analyses performed during the water-use survey portion of 

previous underground storage tank (UST) investigations at the NSA Memphis Northside indicate 

that turbidity normally associated with samples of uncontaminated loess groundwater cause it to 

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

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

below land surface (bls) and vertical hydraulic conductivities to range from 10” to 1 O-* centimeter 

per second (cm/set) (Appendix A). Although the loess may be considered an aquitard on the basis 

of the relatively low hydraulic conductivities, the shallowest water-bearing zone within the 

NSA Memphis is present within this unit. Groundwater flow in the loess is primarily downward, 

although locally some groundwater in the loess/alluvium may discharge to nearby streams, 

drainage ditches, and other surface-water bodies. 

The fluvial deposits underlie the loess in upland areas of the NSA Memphis Northside and consist 

of sand gravel, and some clay, with thin layers of ferruginous sandstone and conglomerate locally 

in the basal part. This unit ranges t%om 0 to 100 feet thick in the Memphis area; on the Northside 

2-2 
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of NSA Memphis, it ranges from 10 to 60 feet thick and represents the most significant component 

of the surficial aquifer. Many shallow domestic wells in rural areas of Memphis 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/alluvium and 

the fluvial deposits in most areas of the NSA Memphis Northside, except for the most northern 

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

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

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

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

section. 

Within the NSA Memphis Northside, the fluvial deposits are underlain by the 

Cockfield Formation, the uppermost part of the Jackson-upper Claiborne confining unit. The 

Cockfield Formation 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 fhrvial deposits, compared to the relatively impermeable properties of the 

overlying loess/alluvium and the underlying Cockfield Formation, result in the fluvial deposits 

being the preferential zone of groundwater flow and contaminant transport in the subsurface 

beneath the NSA Memphis Northside. 

2.2 Site-Specific Geology and Hydrogeology 

The subsurface investigation at SWMU 10 did not include the collection of lithologic data. 

However, site-specific data are available from SWMU 5 (E/A&H, May 1996), which is on the 

south side of Dakar Street Extended, approximately 500 feet south of SWMU 10. 

2-3 
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A stratigraphic profile was assembled from the lithologic information collected from borehole and 

geophysical-logging data collected during the SWMU 5 RFI. The profile shows the local geology 

from 0 to 63.7 feet bls, which is the approximate depth to the top of the Cockfield Formation in 

the SWMU S/SWMU 10 area. The loess/alluvium and fluvial deposits are described below. 

Loess/ Alluvium 

Silt and clay soil types were encountered from land surface to the top of the fluvial deposits, which 

ranged from 31 to 40 feet bls at SWMU 5. The loess consists of a moist yellowish-brown silt 

changing in color at about 15 to 20 feet bls to a gray to medium gray/clayey silt. The observed 

thickness of the loess at SWMU 5 is approximately 38 feet, which is the typical thickness 

identified throughout the NSA Memphis Northside (E/A&H, October 1994). 

A Shelby tube sample collected during the SWMU 5 RFI at the 1% to 20-foot depth interval was 

analyzed for vertical hydraulic conductivity per American Society for Testing and Materials 

Method D-5084-90 using a flexiwall permeameter. The results indicated a permeability coefficient 

of 1.4 x lo-’ cm/set. Sieve analysis indicated a lean clay soil type. 

Fiuvial Deposits 

The upper portion of the fluvial deposits at SWMU 5 consists of silty sand with layers of clay 

(lenses). The amount of gravel increases with depth; likewise, sand grain-size distribution shifts 

from fine-grained in the upper part of the fluvial deposits to coarse-grained in the lower part. The 

base of the fluvial deposits consists of sand with gravel. Gravel content varied from boring to 

boring at SWMU 5. 

2-4 
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2.3 Site-Specific Hydrogeology 

A specific capacity of 0.75 gallons per minute per foot was calculated for well 005GOlUF at 

SWMU 5, based on drawdown measured in the well during purging. Using this specific-capacity 

value and a fluvial deposits aquifer thickness of 25 feet at this location, a horizontal hydraulic 

conductivity was approximated at 12.17 feet per day (ft/day; E/A&H, May 1996). 

Groundwater level data were collected from SWMU 5 on March 3 1, 1995, and on March 3, 1996. 

These data were used to determine the potentiometric surface in the fluvial deposits from each 

date, and the loess for the March 1996 data. Data from both the March 1995 and 1996 

measurements indicate general groundwater movement to the west-northwest in the fluvial 

deposits. The hydraulic gradient for the f’luvial deposits was estimated for the March 1995 and 

March 1996 data at 1.6 X lo3 and 1.4 X 103 feet/feet, respectively. Flow in the loess is indicated 

to the northwest at the east side of the site near the former UST 1489 location, and to the 

west-northwest on the west end of site near the former UST 1508 location. The indicated 

groundwater flow directions are similar to those identified in the 1992 UST environmental 

assessment (E/A&H, 1992). 

The horizontal groundwater velocity was estimated for the fluvial deposits using the hydraulic 

conductivity and estimated gradients. Velocity for the March 1995 data was estimated at 

0.069 ft/day and the estimate for the March 1996 data was 0.061 ft/day . 

Horizontal groundwater velocities were calculated using the following derivation of Darcy’s law: 

v = Ki/n 
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where: 

K = hydraulic conductivity from specific-capacity test 
i = groundwater gradient 
n = effective porosity of aquifer matrix 

An effective porosity of 28% for the fluvial deposits sand and gravel (Heath, 1989) is assumed. 

The vertical gradient between the loess and the fluvial deposits was approximated as 0.32. This 

was calculated by determining the difference in groundwater elevation and dividing by the distance 

(elevation difference) between the top of the fluvial deposits and the middle of a loess well-screen 

at a selected location. The top of the fluvial deposits was used instead of the middle elevation of 

the fluvial well screen since the groundwater in the fluvial deposits is confined. The positive 

gradient value indicates downward flow. Wells 005GO3S and 005G03UF were chosen because 

both were installed during the SWMU 5 RF1 using rotasonic drilling techniques. 
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3.0 PRELIMINARY INVESTIGATIONS 

Previous studies conducted at SWMU 10 are limited to the 1983 Initial Assessment Study (IAS). 

According to the IAS, the material disposed of at the site “consisted of mostly construction rubble 

and other inert materials.” Based on this information, the SWMU was not recommended for 

further study. 

In 1989, the Department of the Navy conducted a Preliminary Assessment (PA) at NSA Memphis 

to document the site conditions for what was then the Tennessee Department of Health and 

Environment (currently Tennessee Department of Environment and Conservation [TDEC]). The 

PA relied exclusively on information obtained from NSA Memphis records and a visual site 

inspection. Based on the information obtained during that investigation, SWMU 10 again was not 

recommended for further investigation. 

However, in 1995, EnSafe/Allen & Hoshall (E/A&H), on behalf of the Navy, investigated 

SWMU 38 as part of the Assembly B RF1 and identified elevated concentrations of 

petroleum-related constituents in the sediments adjacent to and downstream of SWMU 10. 

Figure 3-l shows the SWMU 38 sediment sample locations, and Tables 3.1 and 3.2 summarize 

the contaminants identified along the reach of SWMU 38 adjacent to SWMU 10. To identify the 

source for these petroleum constituents, the NSA Memphis BCT determined that an investigation 

of the SWMU 10 landfill was warranted. 
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Sample ID 

038MCOOlOl 

038MC00201 

Table 3.1 
SWMU 38 - Organics Sample Summary - Hits Only @g/kg) 

Parameter Concentration 

4,4’-DDD 460 DJ 
4,4’-DDE 95 DJ 
4,4’-DDT 180 DJ 
Acenaphthene 310 J 
Acenaphthylene 93 J 
Acetone 8J 
Benzo(a)anthracene 3.200 
Benzo(a)pyrene 3,900 
Benzo(b)fluoranthene 5,ooo 
Benzo(g,h,i)peryiene 1,400 
Benzo(k)fluoranthene 2.100 
bis(2-Ethylhexyl)phthalate (BEHP) 410 J 

Anthracene 400J 

Butylbenzylphthaiate 38OJ 

Carbazole 340J 
Chrysene 3,600 
Dibenz(a,h)anthracene 630 
Dibenzofuran 150J 

Dieldrin 220 DJ 
Fluoranthene 4,700 
Fluorene 2605 
Indeno(l.2.3-cd)pyrene 1,500 

Naphthalene 6OJ 

Phenanthrene 1,900 
Pyrene 4,700 
Total Petroleum Hydrocarbons 420.000 
TPH - Diesel Range Organics 82.000 

4,4’-ODD 37 DJ 
4,4,-DDE 72 DJ 

4,4’-DDT 4-l DJ 
Dieldrin 44 DJ 
Fluoranthene 330 J 
Pyrene 260J 
TPH - Diesel Range Oreanics 11.000 
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Sample ID 

038MOOO301 

Table 3.1 
SWMU 38 - Organ& Sample Summary - Hits Only bg/kg) 

Parameter Concentration 

4.4’-DDD 130 DJ 
4,4,-DDE 70 DJ 
4,4’-DDT 87 DJ 
Acenaphthene 640J 
Antbracene 470 J 

038MOOO401 

038MOOO402 

Benzo(a)anthracene 1,900 J 
Benzo(a)pyrene 1.700 J 
Benzo(b)fluoranthene 1,900 J 
Benzo(g,h.i)perylene 630 J 
Benzo(k)fluoranthene 1.600 J 
BEHP 630 J 
Bromomethane 2J 
Chrysene 2,100 J 
Dibenz(a,h)anthracene 350 J 
Dibenzofuran 270 J 
Dieldrin I50 Dl 
Fluoranthene 3,800 
Fluorene 510 J 
Indeno(l,2,3-cd)pyrene 730 J 
Phenanthrene 1.800 J 
Pyrene 3,300 J 
TPH - Diesel Range Organics 23,800 
Total Petroleum Hydrocarbon 360,000 
4,4’-DDD 11 J 
Acetone 49 
Dieldrin 12 J 
TPH - Gasoline Range Organics 67 J 
2-Butanone (MEK) 7J 
Acetone 93 
Bromomethane 2J 
Toluene 1J 

TPH - Diesel Range Organics 15,000 

Notes: 
J = Laboratory data qualifier: concentration is less than the method detection limit and therefore is estimated. 
D = Laboratory data qualifier; sample was diluted prior to analysis. 
/+Ykg = microgram per kilogram (part per billion) 
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Sample ID 

038M000101 

Table 3.2 
SWMU 38 - Inorganic Sample Summary - Hits Only (mg/kg) 

Parameter 

Arsenic 

Concentration 

8.9 

038MO00201 

- .= 

038MOOO301 

Barium 

Cadmium 

Cobalt 

Copper 
Lead 
Mercury 

Nickel 
Vanadium 
Zinc 

Arsenic 
Barium 

Chromium 

Cobalt 
Copper 

Lead 

Nickel 

Thallium 

Vanadium 
Zinc 
Arsenic 
Barium 

Cadmium 

Chromium 

Cobalt 
Copper 
Lead 

Mercury 

Nickel 

Vanadium 

14.9 

10.1 J 
16.6 

43 J 

0.16 

16.3 

21.2 

109 

1.1 J 
19.9 

9.4 J 
22.4 

73 J 

0.2 
22.9 
25.8 
85.4 
6.8 
102 

11.9 

6J 
14.5 

22.2 J 

14.1 

0.57 J 

19.2 

47.8 
10.1 

116 
0.83 J 
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Sample ID 

038MOOO401 

038MOOO402 

Table 3.2 
SWMU 38 - Inorganic Sample Summary - Hits Only (mglkg) 

Parameter Concentration 

Arsenic 18.3 J 

Barium 233 

Cadmium 1.3 J 

Chromium 10.3 J 

Cobalt 18.3 

Copper 18.7 

Lead 18.7 J 

Nickel 21 

Vanadium 33.8 J 

Zinc 57 J 

Arsenic 16.2 J 

Barium 196 

Cadmium 1.1 J 

Chromium 10.9 J 

Cobalt 9.2 J 

Copper 19 

Lead 16.7 J 

Nickel 13.2 

Vanadium 21.7 J 

zinc 50.9 J 

Notes: 
J = Laboratory data qualifier: concentration is less than the method detection limit and therefore is estimated. 
mglkg = milligram per kilogram (part per million) 
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4.0 FIELD INVESTIGATIONS AND METHODOLOGY 

This section summarizes the field sampling rationale, objectives, and protocols employed during 

this CSI at SWMU 10, which were based on the following U.S. Environmental Protection Agency 

(USEPA) and TDEC-approved documents: Comprehensive RFI Work Plan (E/A&H, October 

1994), Assembly A Site Investigation Plans (E/A&H, October 1994) and the Assembly B Site 

Investigation Plans (E/A&H, May 1996). The soil and groundwater sampling tasks performed 

during the CSI followed the procedures outlined in the Comprehensive RF7 Work Plan. 

The investigation focused on four media: surface soil, subsurface 

groundwater. Table 4.1 presents the rationale for each medium sampled: 

Table 4.1 
SWMU 10 - Sampling and Analysis Rationale 

soil, sediment, and 

Media Analysis Sample Interval Rationale 

Surface Soil Full Scan 
Analysis 
(FW 

0 to 1 foot bls 

Subsurface 
Soil 

Volatile 
Organic 
Compounds 
(VOCS) 

2 to 3 feet bls & 
Soil-Water Interface (approx. 

15 feet bls) 

Sediment FSA 0 to 1 foot bls 

Surficial soil samples (0 to 1 foot bls) were collected to 
assess impact from past operations at the landfill, assess 
risk (human health or ecological) associated with 
exposure, and contaminant migration potential 
associated with the landfill. 

Subsurface soil samples (> 1 foot bls) were collected to 
screen for possible releases associated with past 
operations at the landfill and to assess the contaminant 
migration potential of the landfill. VOCs were selected 
as an indicator parameter because of their ease of 
collection and onsite analysis, and because their mobility 
in the environment makes them a potential groundwater 
contaminant. 

Sediment samples were collected to assess the migration 
potential of any contaminants present, to determine if 
SWMU 10 is one of the sources of the contaminants 
detected in the SWMU 38 sediments, and to assess the 
human health and ecological risk associated with the 
landfill. 
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Table 4.1 
SWMU 10 - Sampling and Analysis Rationale 

Media Analysis Sample Interval Rationale 

Groundwater vocs Fluvial Deposits 
(approximately 45 feet bls) 

Groundwater samples (upper fluvial deposits 
groundwater) were collected to determine if past 
operations at the landfill have impacted the groundwater. 
to assess both the vertical (downward) and horizontal 
contaminant migration potential, and to assess risk. 
VOCs were selected as an indicator parameter for the 
reasons stated above. Also, VOCs have been the most 
common groundwater contaminant at other NSA 
Memphis SWMUs. 

Specific objectives for the CSI at SWMU 10 were to: 

. 

. 

. 

4.1 

Delineate the horizontal extent of the operational area of the landfill using geophysical 

methods. 

Determine the presence of any surface soil, subsurface soil, or sediment contamination 

(possible source of contamination found at SWMU 38), and delineate if necessary. 

Determine the presence of any contamination in the shallow (loess) groundwater or deeper 

(upper fluvial deposits) groundwater, and delineate if necessary. 

Geophysical Investigation 

A geophysical investigation was conducted at SWMU 10 to determine the outer boundaries of the 

landfill and to identify the disposal cells. An EM-31 terrain conductivity meter was used to locate 

disturbed areas and to identify subsurface metallic objects. The survey was conducted using 

procedures outlined in Section 4.3.3.2 of the Comprehensive RFZ Work Plan. The results of the 

electromagnetic (EM) survey are described briefly in Section 5.1 and detailed in Appendix B of 

this report. 
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4.2 Soil and Sediment Investigation 

Soil samples were collected using either a hand-auger or a Geoprobe direct-push sampler. 

Samples collected using stainless-steel hand-augers followed the methods outlined in Section 4.4.3 

of the Comprehensive RFZ Work Plan. The hand auger method was used to collect samples from 

shallow depths (< 1 foot bls). The direct push method was used to collect samples from 1 foot 

bls to 15 feet bls, following the methods outlined in Section 4.4.4.3 of the Comprehensive RFZ 

Work Plan. 

4.3 Groundwater Investigation 

The direct push, or Geoprobe, sampling methodology was also used to collect groundwater 

samples during the SWMU 10 investigation. Groundwater samples were collected from both the 

loess (approximately 18 feet bls) and from the upper part of the fluvial deposits (approximately 

45 feet bls). All groundwater samples were collected in accordance with Section 4.6.2 of the 

Comprehensive RFI Work Plan. 

4.4 Analytical Methods 

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

any contaminants and to assess potential human-health and ecological risks. To expedite the 

investigation, an onsite mobile laboratory was used to analyze for VOCs only and to provide quick 

turnaround on the samples collected. Samples collected for risk assessment were submitted to an 

offsite laboratory for full scan analysis (FSA), to include the parameters shown in Table 4.2. 

A portion of the samples collected for VOC analysis, and all samples collected for FSA, were 

submitted to National Environmental Testing, laboratory in Bedford, Massachusetts. Samples 

were analyzed in accordance with Solid Waste 846 methods and reporting requirements were based 

on the USEPA Contract Laboratory Program (CLP) Target Compound List. Soil and groundwater 
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samples were analyzed using Level III-equivalent data quality objectives. Table 4.2 summarizes 

the parameters and methods. 

Table 4.2 
Analytical Parameters - Chemical Characterization 
Northside Landfill (Eastern Portion) - SWMU 10 

NSA Memphis 

Purpose Media Parameters SW-846 Method 

Risk Assessment and Site Surface Soil and Full Scan AD&& 
Characterization Sediment Volatile Organic Compounds 

Semivolatile Organic Compounds 
Chlorinated Pesticides 
Organophosphorus Pesticides 
Herbicides 
Appendix IX Metals 
Cyanide 
Total Petroleum Hydrocarbons - (gasoline 
range organics) 
Total Petroleum Hydrocarbons - (diesel 
range organics) 

8240 
8270 
8080 
8140 
8150 
6010/7ooO series 
9012 
TN Modified 8015 

TN Modified 8015 

Site Characterization Subsurface Soil 

Groundwater 

Volatile Organic Compounds 8240 -4 

Volatile Organic Compounds 8240 

4.4.1 Sampling Protocols 

All sampling activities were conducted in accordance with the Comprehensive RFI Work Plan. 

Sample handling was minimized and material was transferred from the sampling device to 

containers expediently, in as clean an environment as possible. Plastic sheeting was laid over the 

sample table and new gloves were donned before each sample was collected. Empty containers 

were kept packaged until use, at which time they were immediately chilled and isolated in a 

cooler. VOC samples were containerized first from unhomogenized material (soil/sediment) to 

minimize the loss of volatile constituents. 
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Quality Assurance/Quality Control Samples 

Quality assurance/quality control (QA/QC) samples were collected to evaluate 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 Comprehensive RFI Work Plan and consisted of the following: 

Type and frequency 

. Duplicates: 10% of soil and groundwater samples. 

. Equipment rinsates: One per week during sampling. 

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

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

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

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

USEPA Standard Operating Procedures/Quality Assurance Manual (USEPA, May 1996). As 

soon as samples were collected, sample containers were labeled, a custody seal was placed over 

each lid with the sample identification, date, and sampler’s name designated, then the containers 

were placed in a cooler. 

Sample Processing and Chain of Custody 

Samples shipped offsite were individually bubble-wrapped, bagged in resealable bags, and packed 

inside sturdy coolers containing bagged ice. Samples were typically shipped to the laboratory the 

day of collection and positioned in the cooler with a sufficient volume of ice to maintain uniform 

and appropriate preservation temperatures during shipment. Temperature blanks were placed in 
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all coolers for laboratory verification of the temperature inside the cooler. Trip blanks were 

placed in coolers containing samples for VOC analysis. Cooler lids were secured with packing 

tape and sealed with signed custody seals. Packaged samples were shipped overnight via Fed Ex 

priority service for next morning delivery. The laboratory was notified on the day of shipment 

of the number of samples submitted and E/A&H personnel were contacted by the laboratory the 

following day to acknowledge receipt of the samples and their conditions. 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 followed through custody transfer to the contract laboratory. A chain-of-custody form 

was completed for each sample batch, itemizing sample numbers, containerization, preservatives, 

analyses requested, date and time of sampling, and FedEx shipment number. Custody transfers 

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

involved. 

Sample Labeling 

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

the site, sample media, location, and depth. The first three digits identify the site location 

(SWMU 10 = 010). The fourth digit identifies the sample type collected (soil = S, soil 

duplicate = C, sediment = M, groundwater = G, groundwater duplicate = H ). The next four 

digits indicate the sample location (0001 = location OOl), and the ninth and tenth digits represent 

the sample depth (50 = 50 feet bls). 
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Examples: 

010S000107 SWMU 10 - soil sample from location 1 at 7 feet bls 

010H001150 SWMU 10 - duplicate groundwater sample from location 11 at 50 feet bls 

4.4.2 Data Validation 

Data from FSA samples were validated using either CKY Environmental Services, Inc. of 

Torrance, California, or Validata Chemical Services of Norcross, Georgia. Data validation was 

performed in accordance with USEPA CLP National Functional Guidelines for Organic and 

Inorganic Data Review (USEPA, 1994). A data validation report is included as Appendix D and 

analytical data is included as Appendix E. 

4.5 Decontamination and Investigation-Derived Waste 

Decontamination 

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

RFZ Work Plan. All nondisposable sampling equipment was decontaminated before and after use 

as outlined here: 

. High-pressure, hot soap and water wash/scrub. 

. Rinse with potable water. 

0 Rinse with deionized water. 

l Rinse with pesticide-grade isopropyl alcohol. 

. Rinse with deionized water. 

. Wrap with aluminum foil. 

New disposable nitrile gloves were donned before personnel handled decontaminated sampling 

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

holding tank at the decontamination pad at Building S-775 and emptied into the oil-water separator 

(which drains into the sanitary sewer) after a VOC scan and approval from the City of Millington’s 

wastewater consultant, Fisher & Arnold, Inc. 
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5.0 CONFIRMATORY SAMPLING INVESTIGATION RESULTS 

5.1 Geophysical Investigation 

As stated in Section 4.1, a geophysical investigation was performed to determine whether any 

buried metallic objects were present at SWMU 10, and to detect any areas of disturbed soil that 

could indicate disposal cells. The in-phase results show an area of possibly disturbed soil in the 

southeastern portion of the site. The conductivity results indicate a buried metallic object, possibly 

an abandoned sewer line, traversing the site from north to south. Maps and details of the 

geophysical investigation are included in Appendix B. 

5.2 Background Criteria 

Background locations were established at five areas across NSA Memphis (Figure 5-l) to 

determine ambient soil and groundwater conditions during the Assemblies A through D RFIKSI. 

Sample data collected from these locations were used to establish background reference 

concentrations (RCs) for the inorganic constituents occurring naturally throughout NSA Memphis. 

The criteria, and the referenced data, are documented in the Technical Memorandum -Reference 

Concentrations (E/A&H, August 1996). 

A sediment background concentration was also established for inorganics during the investigation 

of the SWMU 38 drainage ditches (Assembly B RFI, E/A&H, January 1997). One sediment 

sample (006MOOO601) was collected in an area upstream of any airfield runoff influences 

(Figure 3-l) and is presumed to represent inorganic background conditions that have not been 

impacted by industrial operations at the Navy base. As shown in Table 5.1, groundwater data 

collected from the loess at background wells across NSA Memphis exceed certain national Primary 

and Secondary Drinking Water Standards (USEPA, Oflice of Water, Drinking Water Regulations 

and Health Advisories, February 1996). 
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Table 5.1 
NSA Memphis 

Loess Groundwater vs. Drinking Water Standards 

Drinking 
Water 

Date Parameter Result Units Standard’ Standard 
21~Mar-9j,‘.‘~& r. id’/pfi 6 

2. 1 . m 

Sample ID 

0BGGo1Lso1 

OBGGolLSO2 lo-Nov-95 AMiIUO~ 25 ha 6 PTilIXiry 

Thallium 3 fig/L 2 PriKKUy 

9-Nov-95 AlltimDny 25 A@- 6 Primary 

Thallium 3 l&L 2 PrillXUY 

Antimony 

CSdllliUIIl 

chromium 

Nickel 

Thallium 

25 

5.4 

222 

157 

3 

6 

5 

100 

100 

2 

Primary 

Primary 

Primary 

Primary 

Primary 

6 RimrY 

OBGGO5LSO2 9-Nov-95 htilllOlly 25 Pie 6 Primary 

NOh?S: 
J = estimated 
a = USEPA, Office of Water, (February 1996). Drinking Water Regulations a&Health Advisories. EPA 822-R-%001. 

USEPA: Washington, D.C. 
Pgn = microgrsms per liter 
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5.3 Soil and Sediment Analytical Results 

Soil and sediment samples were collected from locations on the landfill surface, in the gullies that 

drain to SWMU 38, and from the subsurface soil in the surrounding area of the landfill as shown 

in Figures 5-2 and 5-3. The following sections outline the concentrations detected in each medium 

and include figures showing the location of the detected concentrations which exceed their 

respective risk-based concentration (RBCs) (LJSEPA Region IIl, April 1998), sediment screening 

values (SSV) (USEPA Region IV, 1995), soil screening level (SSL; USEPA Region III, 

May 1996) and RC (metals). The analytical results and any associated risks are further discussed 

in Section 6 - Preliminary Risk Evaluation. 

Total Petroleum Hydrocarbon Cleanup Levels 

Petroleum hydrocarbon sample data, collected from both the surficial soil and the gully sediments 

at SWMU 10, have been compared to the TDEC Soil Cleanup Levels as established in the TDEC 

Underground Storage Tanks Division Environmental Assessment Guidelines (TDEC, 

August 1996) and accepted by the TDEC Division of Solid Waste Management. The cleanup 

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

collected during the RF1 at SWMUs 5 (Aircraft Fire Fighting Training Facility) and 

60 (Northside Landfill), both of which border SWMU 10, (Figure 3-l), indicate soil permeabilities 

in the loess of 1.4 x 1 O-’ and 1.7 x lo-‘, respectively. Based on both the permeability data and the 

drinking water standards comparison information, the applicable TDEC cleanup level for TPH and 

benzene in soil are 1,000 mg/kg and 100 mg/kg, respectively. 

53.1 Surface Soil 

Samples collected from the surface-interval soil (0 to 1 foot bls) at SWMU 10 were submitted for 

FSA (as outlined in Table 4.1) to provide data needed for the preliminary risk evaluation (PRE). 

The constituents detected, their corresponding concentrations, and their respective RBCs and 

SSLs are presented below. The respective RCs for inorganics are included in the discussion 

Metals in Soil. 
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Volatile Organic Compounds 

All concentrations of VOCs detected in the surface soil samples are presented in Table 5.2. There 

were no RBC or SSL exceedances for those compounds detected. 

Table 5.2 
SWMU 10 - Volatile Organic Compounds In Surface Soil - Hits Only @g/kg) 

010s000501 Styrene 25 41o,ooo,ooo 16,000,OOO 200 

Toluene 6J 41o,ooo,ooo 16,000,000 600 

J = conccntrationestimattd 
P&a = microgram per kilogram (part per billion) 
RBC= Risk-BasKI concenfration (USEPA Region ITI, April 1, 1998). 
SSL = Soil Screening Levels (Transfers from Soil to Groundwater) from the May 1996 Generic Screenin Levels (May 1996, 

USEPA/OSWER SSL Guidance Document, EPA/540/&95/128). 

Semivolatile Organic Compounds 

All SVOC concentrations detected in the surface-soil samples are listed in Table 5.3. As shown 

in Figures 5-3 and 5-4, polycyclic aromatic hydrocarbons (PAHs) were prevalent in the surficial 

soil at SWMU 10. Benz+o(a)pyrene Equivalents (BEQ) were calculated for risk assessment 

purposes. The following describes the SVOC components of BEQ detected at SWhJU 10: 

0 Benzo(a)pyrene, a carcinogen., was detected at a concentration exceeding the residential 

RBC in four of the six surface-soil samples, and exceeding the industrial RBC in two of 

the six samples. 

5-11 
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Table 5.3 
SWMU 10 - Semivolatile Organic Compounds in Surface Soil - Hits only (&kg) 

Resideotial 

010sOOO201 BEQ 68 780 87 -400 

Benzo(a)anthr~ne 50 J 7,800 870 80 

Benzo(a)wene 58 J 780 87 400 

Benzo( 44J 7,800 870 200 
Benzo(kfluor&ne 59 J 78,000 8,700 2,ooo 
Ooysene 49 J 780,000 87,000 8,OOC’ 

Bezu&h&f3ylcne 44J 61,000,COO 2,300,OOO 210,000 

FlUOfanthene 75 J 82,000,OOO 3,100,OOO 210,000 
58 J 61,000,OOO 2300000 oltiol ‘1. “:;x: : : - s”d’r”-t,,““*, ‘6 .j ,, .--.*s. ,~ 3”. l’ir.r’ 210,000 ,,_.; 

120,000,ooo ~ r79od. =‘ 29Jm ” 
,: 130.1‘ ‘* 610,000,000 J&0(@ ““- 590,ooo 
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Teble 5.3 
SWMU 10 - Semhohtile Organic Compounds in Surface Soil - Hits only (&kg) 

Residential 
Petameter Concentration Industrial RBC RBC 

130 J 
760J 
46J 

2,100 

89806 
6,400 D 

WOOD 
6,800 D 

4,900 DJ 
7,400 D 

l,u)o 
%soo 

240 
1,900 

510 

16,000 D 

830 
3SOJ 

13,000 D 

13,000 D 

82,000,OOO 3.100,ooo 4ooo 
12O,OOO,OOO 4.700,OOO 29,000 

610,000,000 
780 

7,800 
780 

7,800 
7%000 

290,m 
780 

7,800 
61,000,OOO 

290,000 

8,200,ooO 

8%~,~ 

82~,~ 
QooO,O’33 
61400,000 

61,000,OOO 

u,ooo,ooo 
87 

870 
87 

870 

8,700 
32,000 

87 
870 

2,300,OOO 
32,000 

310,000 
3,100,000 

3,100,000 

3,100,cloo 

5300,~ 

590,ooo 

400 
80 

400 
200 

5ooo 
8,ooO 

80 
700 

210,000 

30 

210,000 

28,000 

4,@30 
210,000 ;c 
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Table 5.3 
SWMU 10 - Semivoletile Organic Compounds in Surface Soil - Hits only (&kg) 

Residential 
Sample ID Parameter Concentration Industrial RBC RBC SSL 

010SOOO6O1 2-Methylnaphthalene 42 J 82,000,OOO 3,100,OOO 4ooo 

Accnaphthene 16OJ 120,000,000 4,700,OOO 29,000 
Anthraccne 360J 610,000,000 ~,ooo,ooo 590,ooo 

BEQ 913 780 87 400 

Batro(rr)#Ufh?UCU~ 660 7,800 870 80 

Buuo(rrlWad 640 780 87 400 

Bazo(b)fkvoranthae’ 880 7,800 870 200 

Bemo(Ijfluoranthene 490J 78,000 8,700 Too0 
Cbysene 730 290,000 32,000 f3,ooO 
Dibaz(o, h)aathrcrun~ 925 780 87 80 

hdeno(l,2.3-ca!)pyremc 210 J 7,800 870 700 
Benzo&h&crylen~ 200J 61,000,OOO 2,300,OOO 210,000 

Carbwleb 270 J 290,000 32,000 30 

Dibenzofuran 965 8,200,OOO 310,000 

Fluoranthene 1,6o(J 82,000,000 3,100,OoO 210,000 
Fluorcne 14OJ 82,000,OOO 3,100,OoO 28,000 

Naphthahe 445 82,000,000 3,100,OOo 4,000 
Phenanthrcne’ 1,400 61,000,000 2,300,OOO 210,000 

pyrene 1,200 61,000,OOO 2,300,OOO 210,000 

Notes: 
Compounds presented in bold text indicate an exceednnce of the hirhlinhted screenine values. 
BEQ- = 
RBc= 
SSL = 

a = 

b = 
= 

; = 
= 

l-&8 = 
D = 
J = 

- Benzo(a)pyrene equivalents (shown in Ifuks) - - 
Risk-Based Concentration (USEPA, Region III, April 1, 1998). 
Soil Screening Levels (Transfers ikom Soil to Groundwater) from the May 1996 Generic Screening Levels 
(May 1996, USEPA/OSWER SSL Guidance Document, EPA/WI/R-95/128). 
RBC values are not published for these compounds. The RBC and SSL values for pyrcne are presented as a 
surrogate. 
Detect4 concentiation exceeds the residential RBC value and/or SSL. 
Dekcted concentration exceeds the residential and industriakommcrciai RBC value. 
Dcteckd concentration exceeds the residential and industriaUcommcrcial RBC value, and the SSL. 
Data not available for this cxnnpound. 
microgram per kilogram @art per billion) 
Laboratory data qualifier, indicates that the sample was diluted prior to analysis. 
Laboratory data qualifier, indicates that the reported value is less than the method dcteztion limit, therefore the value 
presented is estimated. 
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E3enzo(a)anthracene was detected at concentrations exceeding the residential REE in two 

surface-soil samples, and exceeding the industrial REIC in one sample. 

Benzo(b)fluoranthene was detected at concentrations exceeding the residential RBC in three 

surface-soil samples, and exceeding the industrial RBC in one sample. 

Dibenz(a, h)anthracene was detected at concentrations exceeding the residential RBC in four 

surface-soil samples, and exceeding the industrial RBC in one sample. 

Indeno( 1,2,3-cd)pyrene was detected at concentrations exceeding the residential RBC in two 

surface-soil samples. 

As shown in Figure 5-3, most of the SVOCs that exceeded their RBC values were identified in 

samples 0 1 OS00040 1 and 0 1 OS00050 1; both are low-lying areas in the southeast portion of the site. +ud 

Several PAHs were also identified in the surface soil at concentrations exceedii the SSLs, as 

shown in Figure 5-4. The significance of these hits is further discussed in Section 7 (Fate and 

Transport). 

Herbicides in Soil 

All concentrations of herbicides detected in the surface-soil samples are presented in Table 5.4. 

There were no RFE exceedances for these compounds. SSLs were not available for the detected 

herbicides. 
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Table 5.4 
SWMU 10 - Herbicides in Surface Soil - Hits Only @g/kg) 

010s000501 2,4-D 8.4 J 20,000,000 780,000 

Notes: 
J = Estimated Value 
A&8 = microgram per kilogram (part per billion) 
RBC = Risk-Based Concentration (USEPA, Region III, April 1, 1998). 

Chlorinated and Organopbosphorus PesticidesIPCBs in Soil 

All concentrations of pesticides and polychlorinated biphenyls (PCBs) detected in the surface-soil 

samples are presented in Table 5.5. Dieldrin, which is ubiquitous at NSA Memphis 

(NSA Memphis Dieldrin Technical Memorandum, E/A&H 1997 [included as Appendix Cl), was 

detected in all six surface soil samples. Five of the six samples were at concentrations exceeding 

the residential RBC, but not the industrial RBC. Heptachlor epoxide in sample OlOSOOO50 1 and 

PCB Aroclor-1260 in sample 0 lOSOOO601, were detected at concentrations exceeding their 

respective residential RBCs. The compounds detected exceeding their respective RBCYSSL values 

are shown in Figures 5-3 and 54 and are discussed further in the Section 6 (PRE) and Section 7 

(Fate and Transport). 

Metals in Soil 

All concentrations of metals detected in the surface-soil samples are listed in Table 5.6, along with 

their respective RBC values. In addition, the metals concentrations were compared to SSLs and 

the established RC values as discussed in Section 5.2. All metals detected above their respective 

RC and the RBC or SSL are shown in Figures 5-3 and 54. 
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Sample ID 

Table 5.5 
SWMU 10 - Patkida in Surfsee Soil - Hita Only (&kg) 

IndtubM R&leltW 
Psr8mcter concentr8tion RRC RRC SSL 

:, ,,.. ~ .” .I 

010s000201 4,4’ -DDE 8.7 17,000 Lm 3,ooo 

4.4’ -DDT 21 17,000 L900 zc@(J 
Aroclor-1260 40 2,900 320 

Dieldrin’ 58 360 40 0.2 

Eodasubn II 2.4 12,000,ooo 470,000 900 

Hcptxhlor epoxide 1.5 630 70 30 

Techaical chlorh 70 16,000 1,800 500 

@b-ChlOdilllCb 6.2 16.000 1.800 500 

glUIUWXOfdSOCb 5.8 16,000 1,800 500 . ..%._“,.W_ _. e*_( 
01osooo3O1*‘” j ‘_ 

-4 

.&i” d, 

010SOOO4o1 Dkldrin 29 
Hcptrchlor epoxidt ,. ..I . _^ *,e -I’,‘I”,; __r, 

01usooo501 

68JD 630 70 30 

010s000601 4,4’ -DDT 22 17.000 I.900 WJo 
Aroclor-1260 340 2,900 320 
Dieldrin’ 67 360 40 0.2 

No&w: 
Compound8 presented in bold text indkrte 111 uecedrnee of one of the listed ~rccaing vdua. 

REC = Risk-Bawd Concmtration (USEPA, Region III, April 1,19!8). 
SSL = Soil Screening Levels flrmkstkrs tom Soil to Groundwater) tkom the May 19% Generic Screening Levels (MIX 1996, 

USEPAIOSWER SSL Guidaucc Document, EPA/540&95/128). 
J = Laboratory d8ta qua&r. indicates that tk reported value WI below tbc method detection limit therefore, the value presented 

is atimatcd. 
JD = Estimated conccntntioo due to rliiution. 

= 

; = 
Detected mccntratino exceeds the residential RBC value and the SSL. 
Tbc RBC nod SSL values presented for the vaious isomers of chlordane are based 011 the tcdmical chlordmx value. 

iI 
ai - 

Values provided Tom the surrogate Endrin. 
Dieldrin Reference Conccnhtioa is 262 j&g. 

OS& = nlicrograLm per kilogram 
= RRC and/or SSL values do not exist for this compouad. 
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Table 5.6 
SWMU 10 - Met& in Surfacc-!hil - Hita Only (mg/kg) 

Reference Industrial Reaidtntial 
Pwameter Concentration Concentration RRC RRC SSL 

:. 

0.4 
2 

_ 

_ 

,’ 7 
” --, 

)@-j 

620 

010s000201 Arsenic ’ 7.8 14.6 610 (3.8) 23 (0.43) 1 

Barium 150 223.5 140,000 5,500 82 

Cadmhm’ a.7 1.5 1,m 39 0.4 

cblomiumd 12.2 23.9 10,000 390 2 

cobalt 6.7J 16 120,000 4,700 

Copper 14.4 24.2 82,000 3,100 

LCads’ 37.8 26 400 400 

Nickel 16.9 20.6 41,000 1,- 7 

Tin’ 48.8 J 33.6 1,200,OoO 47,000 

VanadillUl 21.5 45.1 14,000 550 300 

010sOoO4O1 ArSC!liti 13.4 14.6 610 (3.8) 23 (. 43) 1 

Barilrm 97.3 223.5 140,000 5,500 82 

Cadmium’ 17.9 1.5 l*OOfJ 39 0.4 

Cluomiumd 6.6 23.9 10,000 390 2 
Cobalt 7.5 J 16 120,000 4,700 - 

coppn 15.2 24.2 82,ooO 3,100 
LCad4’ 39.2 26 400 400 - 

Nick1 13.2 20.6 41,000 WQ 7 

Tin’ 37.8 J 33.6 1,200,ooo 47,OQo 

VenadiUIll 16.8 45.1 14.000 550 300 

zinc 50.2 98 610.000 23.000 620 
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Tabk 5.6 
SWMU 10 - Met8k In s~rf~csdl - Hits Only @p/k& 

Sample ID Parameter Concentr8tton 
Reference Indwtrkl RClidCIltkl 

Conctnt7doa RRC RRC SSL 

Arseniti 

Barium 

Cadminm ’ 

cbromilml d 

cobalt 

~ppcr 
had*- 
Nickel 
Till’ 

6.6 

114 

17.2 

9.2 

7.1 J 

15.7 

29.2 
14.3 

36.4 J 

18.4 

14.6 
223.5 

1.5 

23.9 
16 

24.2 

26 
20.6 

33.6 

45.1 

610 (3.8) 23 (0.43) 
140,000 5,500 

l,QOO 39 

10,000 390 

l2QOOo 4,700 

82,000 3,100 

400 400 
41,000 LM)o 
1,200,000 47,oOa 
14,000 550 

1 

82 

0.4 

2 

Nota: 
Compounds presented in bold text indiute an exceedance of RC and one of the otbcr listed screening vaher. 
RBC = 
SSL = 

Risk-Based comxmtrBf’on (USEPA, Region III, April 1.1998). 
Soil Scrtcniag Levels (Trausfers born Soil to Gro~~~dwater) Born the May 1996 Generic Screening Levels (May 1996, 

BDL = 
USEPAIOSWER SSL Guidaw -4 EPAhWR-951128). 
Below &teuion limit. 

J - Laboratory data quaiiikr, indiaxtes that the reported value is less then the m&od detection limit; therefore, the value presented 
is estimated. 

31 
: = 

RBC vdues pracoted for arsah cre lIondwcinogenic and (cBrcinogmic). 
Jhtcued ccmcumatioo cxcwds the established RC cmd tk SSL. 

= 
: = 

Ddecbd coomtratioa ~(cccds the whbliskd RC; howver, SSL value was not excwkd or does not exist for this corstbnt 
BBC vdws pracntcd for chmium as chromium VI. 

c = RBC values do not exist for lead, 400 mgkg is the EPA Residential Soil Lead Cleanup Level (OSWER Directive 9355.4-12, 
USEPA, 1993) 

mgkg = miiligrmn per kilogrmn (part per million) 
SC RBC ador SSL values do not exist for t&is compound. 
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Total Petroleum Hydrocarbons 

Petroleum hydrocarbons were detected in all six surface-soil samples collected during the 

SWMU 10 investigation. However, all concentrations (as shown in Table 5.7) were less than the 

applicable TDEC cleanup level of 1,000 mgkg (as discussed in Section 5.3). 

Table 5.7 
SWMU 10 - TPH in Surface-Soil - Hits Only (mg/kg) 

TDEC 
Site Remediation 

Sample ID Parameter Concentration Level 

010sooo101 r .’ ,TPIf- Diesel Range orgami& _n .:, + ,’ 33 “_ _ Loo0 
010s000201 17 l,ooo -- .,; ,. I -,. i sy.>l,- ,/ ..‘.. 
010soo6i01‘-,, ;.: .. 

TPH - Diesel Range. pganics .-,. ‘,, .^... l”^. .‘v. .- - _.__. I__ . -, ..I~. 
::“:. I, I TPjl,: Did &mge ,!IQallics ‘Y, c_ ..-..N., ,-:,. _ 1;ioo 

010s000401 TPH - Diesel &ange Orgauics 120 1,000 

010sooo501 ,,)_, ~.,,.‘.‘.-TP~.&selRal@&&ies ” “? ” i60 ; .:.;.;., _ 1,ooo 
010s000601 TPH - Diesel Range Organics 63 1,000 

Note: 
mg/kg = milligram per kilogram (part per million) 

5.3.2 Sediment Analytical Results 

Sediment samples were collected in several locations from gullies along the perimeter of 

SWMU 10 (Figures 5-2 and 5-3) to determine if past disposal practices have been., or are 

presently, impacting the adjacent drainage ditches (SWMUs 6 and 38). Sediment samples were 

collected from 0 to 6 inches bls to determine any current impact, and subsurface-soil samples from 

2 to 3 feet bls to determine any past impacts and whether contaminants are migrating downward. 

The detected concentrations in the sediment were then compared to the SSV presented in the 

Supplemental Guidance to RAGS, Region N Bulletins, Ecological Risk Assessment 

(USEPA Region TV, November 1995). Any concentrations identified as exceeding the established 

SSVs are discussed below and presented in Figure 5-3. The detected concentrations in the 

underlying soil were compared to SSLs presented in the USEPA Region III Risk-Based 
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Concentration tables (USEPA, April 1998), and discussed in Section 5.3.3 and presented in 

Figure 5-4. 

Volatile Organic Compounds 

No VOCs were identified in the SWMU 10 sediments at concentrations exceeding SSVs. 

However, toluene was identified in the subsurface soil (2 to 3 feet bls) in the gully area and the 

concentration is presented in Table 5.13 (Section 53.3). 

Semivolatile Organic Compounds 

Several SVOCs were detected in the sediment samples collected from SWMU 10 (Table 5.8). 

Although none of the samples exceeded the published SSVs, benzo(a)anthracene exceeded its SSL 

in sample OlOMOO2501. 
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Table 5.8 
SWMU 10 - Semivolatile Organic Compounds in Sediment - Hits Only @g/kg) 

Parameter Concentration ssv SSL 

80 
400 

w-m 
~,~ 

210,000 
210400 
210,ooo 

OlOMOO2801 Di-n-butylphthalate 390 J 

Nom: 
Compounds presented in bold text indicate an exceedmace of one of the lied screening vnl~~cs. 
ssv = !Miment !Scrazning Value (USEPA, Supplemental Guidance to RAGS: Region IV Bulletin Ecological Risk 

Assessment. November 1995). 
SSL = Soil Screening Levels (Transfers fkom Soil to Gromdwater) from the May 1996 Generic Screening Levels 

(May 1996, USEPA/OSWER SSL Guidance Document, EPA&W/R-95/128). 
= SSV or SSL does not exist. 

J = Laboratory data qualifier, indicates that the reported value is less than the method detection limit; therefore, the value 
presented is estimated. 

Pia = microgram per kilogram (part per billion) 

Herbicides 

Several herbicides were detected in the sediment samples collected at SWMU 10. However, no 

SSVs or SSLs exist for the detected compounds. Table 5.9 lists the concentrations of the identified 

herbicides. 

Tnble 5.9 
SWMU 10 - Herbicides in Sediment - Hits Only (~.~g/kg) 

Sample JD Concentrdion Parameter w SSL 

010Mooao1 __ ,. 4 54sTp CWQO _~,. 

OlOMOO2601 6.1 2,4,5-TP (Silvex) 

10 2,4-DB 

1200 J MCPA :.. .- I- 
OlOMOO2701 - _ 3.5 J s4*5-TP(sihm) - ‘- 4 _ 7‘ 

_) “, .~ ?,,,.A --,+r,r. 950 J MCPA .,._ ‘.Y” ,_ .- _1 ..- _ 
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Sample ID 

010M002801 

Table 5.9 
SWMU 10 - Herbicidea in Sediment - Hits Only (&kg) 

concentration Parameter SSV 

2.7 2,4,5-‘IT (Sihvx) 

01OMOO3001 20 J 2,4-DB 

NO&S: 
J = Laboratay dota qualifier, indicates that the reported value is less than the method detection limit; therefore, the value 

presented is esthaed 
5: S!WorssLdocsnotcxist 

w& = microgram per kilogram (part per billion) 

Pesticides/PCB 

The chlorinated pesticide compounds DDD, DDT, and chlordane, and the PCB Aroclor- 1260 were 

detected in sediments at concentrations exceeding published SSVs and SSLs (Table 5.10). 

Figures 5-3 and 5-4 show the locations of the samples. These compounds are discussed in 

Section 7 (Fate and Transport) and Section 8 (ERA). 
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Table 5.10 
SWMU 10 - Peoticides/PCBs in Sediments - Hits Only (&kg) 

Sample JD 

010M002801 

Parameter Concentrntion ssv SSL 

30 

3mJ 
500 
500 
500 
0.2 

Notes: 
Compounds presented in bold text indicete an exceednnce of one of tbe listed screeninn vnlu~. 
SW- = 

SSL = 

C = 

J = 

D = 
= 

!&kg = 

Metals 

Sediment Screening Value (LJSEPA, Supplemental Guidance to RAGS: Region 4 BuIletiR Ecological Risk 
Assessment. November 1995). 
Soil Screening Levels (Transfers from Soil to Groundwatcr) i?om the May 1996 Generic Screening Levels 
(May 1996, USEPA/OSWER SSL Guidance Document, EPA/WYR-9Y128). 
Value exceuis the SSV. 
SSVs for the individual chlordane isomas (gamma-chiordane and alpha-chlordane) do not exist. 
is for technical chlordane. 

The presented value 

Value exceeds the SSL. 
Laboratory data qualifier, indicates that the reported value is less than the method detection limit; therefore, the value 
present4 is estimated 
Laboratory data qualifier, sample was diluted by the laboratory, value is estimated. 
SSV does not exist. 
microgram per kilogram (part per billion) 

Cadmium was detected at concentrations exceeding the SSV at several locations in the sediments 

at SWMU 10 (Table 5.11). SWMU 10 metals concentrations have been compared to the 

background concentration established for the SWMU 38 ditch system (E/A&H, January 1997). 
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Table 5.11 
SWMU 10 - Met8ls fn sedlmeat - Flits only (mg/kg) 

s8mple ID 
Background 

ConeentNtioa’ 
Scdhent!kmning 

V8lllt SSL 

010M002601 Ar%tliC 6.1 J 41.8 7.24 I 
B8riwn 181 6381 82 

BcryUium 0.57 J 2 3 
Cadmium 19.7 1.9J 1.0 0.4 

chrO!lliUttl 14.8 22.5 52.3 2 
cobalt 9.7 J 46.5 - 

Copper 22.5 33.7 18.7 
Ltrd 11.1 94J 30.2 
Nickel 28.4 58.2 15.9 7 
Vanadium 22.6 83.2 300 

Beum 

Beryllium 
Cadmium 
ChKllUhl 

Lead 

Nickel 

Vanadilrm 

ZiOC 

104 6381 82 
0.4 J 2 3 

14.2 1.9J 1.0 0.4 

9.7 22.5 52.3 2 

14.5 33.7 18.7 

13.9 94J 30.2 

12.2 58.2 15.9 7 
18.7 83.2 300 
39.4 77.9 124 620 
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Table 5.11 
SWMIJ 10 - Metala in Sedtmeut - Hib Only (mg/kg) 

Background Sediment Screeaiae 
Sample ID Parameter 

010M003001 ABUlk 3.8 J 
Barium 77.3 
Beryllium 0.34 J 

Cadmium 11.7 

Chromium 8.8 

copper 13.7 
Lead 10.6 

Niclccl 12.9 

Silver 67.8 

V?+rltiUIll 15.8 

41.8 

6381 
2 

1.9J 

22.5 
33.7 

94J 

58.2 

83.2 

7.24 

1.0 

52.3 
18.7 

30.2 

15.9 

2.0 

..- 
7 

300 
620 

1 
82 
3 

0.4 

2 

Nom: 
Compounda presented in bold tut indicate an exe&ace of tbe Reference Concentration, the SW, or the SSL. 

= 

!SL = 
Background concentrations taken from SWMU 38 as cstablishcd in E/A&H, January 1997. 
Soil Saecning Levels (Transfers from Soil to Grounrhvakr) Lam the May 1996 Generic Screening Levels (May 1996, 
USEPA/OSWEZR SSL Guidance Dowmen< EPAhXO/R-95/128). 

ssv - Sediment Screening Vduc (USEPA, Sr&emental Guibce to RAGS: Region XV Bullem Ecological Risk Assessment. 
November 1995). 

J = Laboratory data qualifier, iudicates that the reported value is less than the method detection limit, therefore the value presented is 
estimated. 

- = SSV or SSL does not exist 
mg/kg = milligram per kilogram * per million) 

Total Petroleum Hydrocarbons 

Petroleum hydrocarbons were detected at three of the six sediment-sample locations (Table 5.12), 

all in the 0- to 6-inch interval; however, none exceeded the applicable TDEC TPH Soil Cleanup 

Level of 1,000 mg/kg (as discussed in Section 5.3). 
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Tabk 5.12 
!WMU 10 - Total Petroleum Hydrocarbons in Sediment - Hita Only (me/kg) 

TDEC Soil 

Note: 
m&8 = milligrams per kilogram (part per million) 

5.3.3 Subsurface-Soil Analytical Results 

Subsurface-soil samples were collected from two intervals. Samples collected from above the 

loess soil-water interface were analyzed by the onsite laboratory for WCs, including benzene, 

toluene, ethylbenzene, and xylene. Samples collected from the gullies (2 to 3 feet bls) were 

submitted to an offsite laboratory for FSA to determine if downward migration of surficial 

contaminants have impacted the underlying soil. 

Subsurface-soil data have been compared to the SSLs for the protection of groundwater 

as presented in the USEPA Region III RBC tables. In addition to the SSLs, the soil metals 

data have been compared to RCs discussed in Section 5.1. Figure 5-3 shows the location, sample 

depth, and concentration of all compounds or metals identifkd as exceeding both their respective 

SSLs and RCs. 

Volatile Organic Compounds 

One compound, methylene chloride, was identified at four subsurface soil locations (Figure 5-4) 

at concentrations exceeding the SSL established for the protection of groundwater (Table 5.13). 

This compound is discussed further in Section 7 (Fate and Transport). 
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Tnbk 5.13 
SWMU 10 - VOC Analytical Results in SnbsurfnccSoil - Hits Only (&kg) 

Depth 
Sample ID (feet bls) Parrmeter Collcentratioa SSL 

pSOoOW ,.. .* , ‘he _I”,.. -‘. 15 __ . ..T” ‘MdhyleaecLlo~ti lZ.6 I hT,u,,x. .-__~ _,_ -” s “_S * _ **Al-: d II mi .- .: . 1_ . 1 _ a ix_._ . . ,- I. -c ., r;k*. r.*..+.:*-,.\.&% 
010Soo1015 15 Methykne Chloride’ 12.7 1 

Nom: 
Compounds presented in bold text indicate an exceedance of one of the lied screening values. 
Pi& = microgram per kilogram (part per billion) 
SSL = Soil Screening Levels (Transfers Tom Soil to Grow) fkom the May 1996 Generic Screening Levels 

(May 1996, USEPAIOSWER SSL Guidance Document, EPA/SWR-95/128). 
J = Laboratory data qualifier, indicates that the reported value is less than the method detection limit, therefore, the 

value presented is estimated. 
a = Detectd cmccntTation excctds SSL. 

Semivolatile Organic Compounds 

SVOCs were detected in two subsurface samples collected fkom the gullies on the northeast border 

of the site (Figure 5-4). Table 5.14 presents the identified SVOCs, all PAHs, and their associated 

concentrations. None of the identified PAHs exceeded its associated SSL (Table 5.14). 

Tabk 5.14 
SWMU 10 - Semivoktile Organic Compounds in SubsurfaceSoil - Hits Only @g/kg) 

OlOMOO2703 Indeno(l,f3-cd)pyrene 42 J 700 
Ekn&&i)puylcnt’ 45 J 210,000 
Bemc@)fluoranthcne 54 J 200 
BCIKO(k)flWanthene 67 J 2,ooo 
Benzo(a)anthracene 68 J 80 

Benzo(ah-v== 69 J 400 
ClltpXl.5 77 J 8,W’ 
PhellalIthreIW 925 210,000 

pyr- 110 J 210,000 

Notes: 
SSL - Soil Screening Levels (Transfers from Soil to Gr0undwt.a) from tbe May 195% Generic Screening Levels (May 1996, USEPA/OSW@R SSL 

Guik Docummt, EPAworR-95/128). 

: 
- SSLforbnua(&hi)paylauQuaot~SSLfof~cDcwuuredu~slmoguc. 
= Laboratory data quditia, indicate3 that tk reported vduc is less than the method detection limit; therefore. the value peseated is csimad. 

d% = microgram per kilogram (part per billion) 
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Herbicides 

Herbicides were identified in all six subsurface-soil samples collected from the gullies at 

SWMU 10 (Figure 5-4). Table 5.15 lists the identified compounds and their associated 

concentrations. SSLs do not exist for these compounds. 

Table 5.15 
SWMU 10 - Herbicides in Subsurface&oil - Hits Only (&kg) 

Sample ID Parameter 

Notes: 
J = Laboratory data qualifier indicates that the rep-ted value is less than the method detection limit; therefore, the 

value presented is &mated. 
= SSLdOCSlNXQdst 

/4&g = microgram per kilogram (part per billion) 
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Pesticides/PCBs 

The chlorinated pesticide dieldrin was identified in a subsurface-soil sample collected at one 

location at SWMU 10 (Figure 5-4) at a concentration exceeding the SSL (Table 5.16). The PCB 

Aroclor-1260 was also identified at this site; however, an SSL value for this compound does not 

exist. 

Table 5.16 
SWMU 10 - Pesticides/PC& in Subsurface-Soil - Hits Only @g/kg) 

OlOMOO2903 Aroclor- 1260 39.0 J - 

Notes: 
Compounds presented in bold test indicate an erceedance of one of the listed screening values. 
SSL = Soil Screening Levels (Transfers from Soil to Groundwater) from the May 1996 Generic Screening 

Levels (May 1996, USEPNOSWER SSL Guidance Document, EPA/540/R-951128). 
J = Laboratory data qualifier indicates that the reported value is less than the method detection limit; 

therefore, the value presented is estimated. 
- = SSL does not exist. 
&kg = microgram per kilogram (part per billion) 

Metals 

Two metals, cadmium and nickel, were identified in the subsurface-soil samples at concentrations 

exceeding both the SSL and the RC (Table 5.17). Figure 54 shows the locations and depths of 

the samples. The relevance of these metals are discussed in Section 7 (Fate and Transport). 
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Table 5.17 
!WMU 10 - Metab in SubrurfacbSoil - Hits Only (mg/k& 

OlOMOO2603 ArSUliC 

Barium 

Beryllium 
Cadmium’ 

ChKXl.liUm 

Copper 
Lead 
Nickel’ 

VanadiUm 

10.1 J 20.3 

71.2 265 

0.45 J 1.0 

19.6 3.2 

11.9 28.3 

18.3 35.5 

11.7 19.8 
12.2 

25.8 43.7 
zinc 41.3 109 620 

OlOMOO2803 Arsenic 8.8 J 20.3 1 
B8rium 242 265 82 

Beryllium 0.47 J 1.0 3 
Cadmium 20.8 3.2 0.4 
ChrOlllilrm 10.9 28.3 2 
cobalt 8.6 J 14.4 

Copper 22.2 35.5 
LClid 13.8 19.8 4oob 
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Table 5.17 
SWMU 10 - Metals in SubsurfacbSoil - Hits Only (mg/kg) 

Sample ID Parameter Concentration Reference Concentration SSL 

Nickel’ 26.9 7 

VanadiUm 21.5 43.7 300 
zinc 57.5 109 620 

010M002903 Arsenic 

OlOMOO3003 ArSClliC 5.8 J 

Barium 124 
Beryllium 0.49 J 

Cadmium 19.8 

chromium 12 

COPF 20.2 

Lead 13.4 

Nickel’ 20.2 
VXUXldiUm 21.8 

20.3 

265 
1.0 
3.2 
28.3 

35.5 
19.8 

43.7 

1 

82 
3 

0.4 
2 

4MP 
7 

300 

Notes: 
Compounds presented in bold text indicate an exceedawe of both the RC and SSL. 
SSL = Soil Screening Levels (Transfers fkom Soil to Groundwater) from the May 1996 Generic Screening Levels 

(May 1996, USEPA/OSWER SSL Guidance Document, EPA/540&95/128). 

t 

= Value exceeds both the RC and the SSL. 
= RBC vahes do not exist for lead, 400 mg/kg is the EPA Residential Soil Lead Cleanup Level (OSWER Diicctivc 9355.4-12, 

USEPA, 1993) 
J = Laboratory data qualifier, indicates that the reported value is less than the method detection limit, therefore the value 

presented is estimated. 
= SSL does not exist. 

mg/k = milligram per kilogram (part per million) 
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5.4 Groundwater Analytical Results 

As discussed in Section 4, groundwater samples were collected from both the loess and the upper 

part of the fluvial deposits using a Geoprobe sampler. Samples were submitted to the onsite 

laboratory for VOC analysis. The USEPA Maximum Contaminant Levels (MCLs) (USEPA, 

February 1996), USEPA Region III tap water RBCs (USEPA, April 1998), and TDEC Cleanup 

Level for benzene (TDEC, August 1996) are provided with the sample results for comparison. 

The analytical results presented in Table 5.18 indicate that benzene was identified in the loess 

groundwater at one location (OlOGOO2420) at a concentration (2.9 micrograms per liter kg/L]) 

greater than the tap water RBC (0.36 &I.,), but less than both the TDEC Cleanup Level 

(70 pg/L) and the MCL (5 ,q/L). Methylene chloride was identifkd in both the loess 

(OlOGOOO924, 010GO01012) and upper fluvial deposits (OlOGOOO950), as well as in subsurface- 

soil samples (OlOSOOO915, 010SO01015, OlOSOO1215, 010S001315) collected from the same 

locations (see Section 5.3.3). The loess and upper fluvial deposits groundwater had methylene 

chloride concentrations slightly exceeded the MCL and tap water RRC (4.1 pug/L). Toluene was 

also identified in both groundwater units, but at concentrations far less than all screening and 

action levels. 

The locations and concentrations of the detected compounds are shown in Figure 5-5. As shown 

on the figure, the spatial distribution of the methylene chloride contaminated sample locations is 

relatively small when compared to the rest of the site. The parameters detected at SWMU 10 are 

discussed in Section 6 (PRE) and Section 7 (Fate and Transport). 
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Table 5.18 
SWMU 10 - Groundwater Analytical Results - Hits Only (j~g/L) 

Sample ID Parameter Concentration MCL Tap Water RBC 

OlOGOO2420 Benzene 2.9 5’ 0.36 
Toluene 2.5 1.000 750 

Compounds presented in bold text indicate an exceednnce of one of the lied screening values. 
ctgn = micrograms per liter @art per billion) 
MCL = Maximum contaminant level as published in Drinking Water Regulations and Health Advisories (USEPA, 19%). 
RBC= Tap water Risk-Based Concentratkm as published in USEPA Region III, Risk-BPred Concentration Table 

(April 1, 1998). 
a = The MCL for benzene is the same as the TDEC Groundwater Cleanup Level for benzene of 5 &L as published in 

the Environmental Assessment Guidelines (TDEC, 19%). 
b = lhtectd concentration exceeds the MCL and the tap water REX. 
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5.5 Summary of Nature and Extent 

The investigation of SWMU 10 focused on four media - surface soil, subsurface-soil, sediment, 

and groundwater. The concentrations and location for each detection exceeding both their 

respective screening and/or regulatory levels and RCs (metals) are shown in Figures 5-3, 5-4, 

and S-5. The relevance of each compound is discussed in Section 6 PRE (where applicable) and 

Section 7 Fate and Transport sections of this report. 

Surface Soil 

Analysis of soil samples collected from the surface of the landfill identified exceedances for the 

following compounds: 

l Benzo(a)pyrene, benzo(a) anthracene, and benzo(b)fluoranthene exceeding both the 

residential and industrial RBCs. 

4 

a Dibenz(a, h)anthracene, benzo(k)fluoranthene, indeno( 1,2,34)pyrene, die&in, heptachlor 

epoxide, and Aroclor-1260 exceeding the residential RRCs. 

l Arsenic (as a carcinogen) exceeding the RC, residential REX!, and the industrial RBCs. 

0 Cadmium, lead, and tin exceeding their RCs. 

Sediment 

Sediment samples collected from the gullies on the northwestern boundary of SWMU 10 identified 

the following compounds that exceeded their respective SSLs, SSVs and RCs (metals). 
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l Benzo(a)anthracene exceeded its SSL. 

0 4,4’ -DDE, 4,4’ -DDT, chlordane (alpha, gamma, and technical) and dieldrin exceeding the 

SSVs. Dieldrin also exceeded its SSL. 

l Cadmium exceeding the background concentration and its SSV, selenium exceeded the 

background concentration and its SSL, and silver exceeded its SSV and its SSL. 

Subsurface Soil 

Subsurface samples were collected from both the main portion of the landfill and from the gullies 

on the northwestern boundary of SWMU 10. The sample data indicate the following: 

a Methylene chloride (dichloromethane) and dieldrin exceeded their SSLs. 

. Cadmium and nickel exceeded their SSLs and cadmium exceeded its RC. 

Soil samples collected from the subsurface of SWMU 10 indicated the possible presence of 

methylene chloride at concentrations exceeding the SSL. The relevance of this compound is 

discussed in Section 7 Fate and Transport. The loess and fluvial deposits groundwater located in 

the same area also contained methylene chloride. 

Groundwater 

Sample data collected from the loess groundwater and the upper fluvial deposits groundwater 

indicate the following: 
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0 Methylene chloride was identified in both the loess and fluvial groundwater at 

concentrations exceeding both the USEPA MCL and tap water RBC. The subsurface soil 

located above groundwater also contained methylene chloride. At concentrations 

exceeding the SSL. 

l Benzene was identified in the loess groundwater at a concentration exceeding the tap water 

RBC. 
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6.0 PRELIMINARY RISK EVALUATION 

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

Finding of Suitabiliry to Lease (USEPA, November 1994), a PRE was conducted for SWMU 10 

using data collected from groundwater samples. Surface soil and sediment data were previously 

examined in a PRE; however, further evaluation of these media is currently unnecessary in light 

of the recent alterations of onsite surface soil condition (i.e., the mixing/diluting of contaminated 

soil by the clearing, grubbing, grading, and introduction of new topsoil). Groundwater samples 

from the loess and the upper part of the fluvial deposits were analyzed for VOCs only. The PRE 

identifies contaminants of potential concern (COPCs) from the original set of detected chemicals; 

calculates the risk ratio for each COPC; and interprets those results. 

COPCs were identified by comparing the maximum concentration of each detected chemical with 

its corresponding RBC value. Inorganics were also compared to RCs listed in Technical 

Memorandum Reference Concentrations (E/A&H, August 1997). If the maximum detected 

concentration of an inorganic was greater than both the RC and the corresponding RBC, the 

inorganic chemical was retained as a COPC. Likewise, if the maximum detected concentration 

of an organic was greater than the corresponding RBC, the organic compound was retained as a 

COPC. This methodology was employed to focus the PRE on source contaminants that may pose 

a human health risk and to eliminate those that are occur naturally or pose minimal threat due to 

concentrations being less than RBCs. The RBCs are based on a target Incremental Lifetime 

Excess Cancer Risk (ILCR) of 106 and a target Hazard Quotient (HQ) of 1 .O. Noncarcinogenic- 

based RBCs were adjusted from a target HQ of 1 .O to 0.1 in accordance with USEPA Region IV 

Supplemental Guidance to RAGS Bulletin I, November 1995. The cumulative ILCR threshold is 

lE-04 and the cumulative hazard index (HI) threshold is 1.0, in accordance with the USEPA 

Region IV Memorandum, November 1994. Ecological risk is addressed in Section 8. 
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Risk-based screening, as opposed to calculating risk and hazard for each chemical present in site 

samples, should not affect the conclusions of the PRE. Carcinogens eliminated based on the target 

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

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

significantly contribute to the HI because the target HQ of 0.1 is less than the cumulative threshold 

of 1 .O. In effect, this method provides insight into which contaminants pose the most significant 

threats to human receptors, helps to identify areas of concentrated contamination (“hot spots”), and 

eliminates those chemicals which are naturally occurring, are not source contaminants, or would 

not significantly affect the conclusions of the PRE. Table 6.1 presents COPCs identified in 

groundwater samples and shows the calculated risk associated with the detected concentrations. 

Proportionate risk was calculated for each COPC using the ratio between the maximum reported 

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

of the following two equations: 

Carcinogenic Risk Ratio: RR = media concentration * TR 

screening value 

Noncarcinogenic Risk Ratio: RR = 

where: 
RR = 

Media Concentration = 

Screening Value = 

TR = 

THQ = 

lnedia concentration * THQ 

screening value 

the risk ratio 

the maximum concentration of a site chemical 
the RBC value for that particular chemical 

target risk used to calculate RBCs for carcinogens ( 10e6) 

target HQ used to calculate RBCs for noncarcinogens (0.1) 

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

scenarios to determine the overall site risk for each scenario. 
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Chemical 

Benzene 

Methylene chloride 

Table 6.1 
Preliminary Risk Evaluation - Carcinogens 

RBC 

Maximum 
Concentration Residential Industrial 
Groundwater Groundwater Groundwater 

2.9 0.36 1.44 

7.3 4.1 16.4 

Risk Sum by Use 
Scenario 

Risk Ratio 

Residential Industrial 
Groundwater Groundwater 

8.1E-06 2.OE-06 

1.8E-06 4.S07 

9.9E-06 2.5E-06 

Notes: 
All concentrations for groundwater are in micrograms per liter (&L). 
RBC = Risk-Based Concentrations (RBCs) were taken from the April 1998 Risk-Based Concentration Table (April I, 1998 USEPA Region III 

RBC memorandum). 

In accordance with USEPA Region IVs November 1994 memorandum, the property is considered 

suitable to lease for the specified land use scenario if neither threshold is exceeded. Cumulative 

threshold exceedances may indicate the need for further investigation or discussion. 

Uncertainty 

The PRE for SWMU 10 is based on the maximum reported concentrations of each COPC and 

includes future residential and industrial scenarios. The conservative approach includes these 

sources of uncertainty and variability: 

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

location, which creates a theoretical hot spot. The PRE was based on a minimum number 

of samples. Use of the maximum concentration potentially overestimates exposure, 

especially if the maximum detected concentration is in a hot spot. Likewise, exposure 

could be underestimated if a hot spot were missed during sampling. 
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l The landfill property is to be transferred to the City of Millington for conversion into 

commercial and/or industrial only. Residential use is not planned for the site 

(RKG Associates, 1995); however, the residential scenario was incorporated into the PRE 

to provide a conservative representation of future risk or hazard. Consequently, a 

residential scenario for SWMU 10 overestimates exposure for a commercial and/or 

industrial land use. 

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

could either overestimate or underestimate exposure. 

. Grubbing the soil ‘entails removing all vegetation from the area, including trees. After 

surface vegetation is removed, the land surface is leveled to provide the flat topography 

required when in the clear zone of the air field. This affected soil conditions and altered 

the site as it was originally sampled. 

Conclusions and Recommendations 

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

recommendations have been reached based on a PRE performed on data from groundwater 

samples: 

Residential Land Use 

l Carcinogens: The cumulative risk for the residential scenario was estimated to be 9.9E-6, 

indicating suitability for lease for residential land use, in accordance with USEPA Region 

IV’s November 1994 memorandum. 

. Noncarcinogens: No noncarcinogenic constituents were detected at levels requiring a PRE. 
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Industrial Land Use 

. Carcinogens: The cumulative risk for the industrial scenario was estimated to be 2.5E-6, 

indicating suitability for lease for industrial land use in accordance with USEPA 

Region IV’s November 1994 memorandum. 

. Noncarcinogens: No noncarcinogenic constituents were detected at levels requiring a PRE. 
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7.0 CONTAMINANT FATE AND TRANSPORT 

Physical characteristics of SWMU 10 and contaminant distribution in each environmental medium 

were discussed in previous sections. In this section, SWMU characteristics and contaminant 

distribution are used to discuss the fate and transport of contaminants in each medium in four 

parts : 

. Source definition, specifically the contaminants detected during the investigation and the 

contaminants of concern for each medium, are discussed in Section 7.1. 

. Potential migration routes are discussed for each medium in Section 7.2. 

l Contaminant persistence in soils, surface water and sediment, and groundwater is 

considered in Section 7.3. For each class of compounds, the general fate and transport 

characteristics of the relevant contaminants are summarized because their chemical and 

physical properties affect contaminant migration and fate. 

. Contaminant migration is presented in Section 7.4, with an overview of factors affecting 

movement. 

In Section 5, the results of the confirmatory sampling were described for all compounds detected 

at SWMU 10, focusing on the primary contaminants detected in various media onsite. The 

primary contaminants, for purposes of fate and transport discussions, are defined as those 

compounds in groundwater or soil in which the maximum detected concentration exceeds the SSL, 

and any inorganic contaminant in which the maximum detected concentration exceeds the RBC and 

background RC, or any contaminant in sediment which exceeds its SSV. 
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7.1 Source Definition 

A brief description of the landfill operations at SWMU 10 is explained in Section 2. Soil 

contaminant groups identified at the site include VOCs, SVOCs, herbicides, pesticides/PCBs, 

metals, and petroleum hydrocarbon. These contaminant groups were also identified in sediment 

samples. Groundwater contaminants identified at the site include only benzene, toluene, and 

methylene chloride. 

7.2 Potential Routes of Migration 

This section delineates the potential routes of migration for contaminants both within and from 

SWMU 10. Potential migration pathways in SWMU 10 are considered for each of the four 

available media: 

. Air emissions, specifically the dispersion of contaminants from soil and surface water 

bodies (Section 7.2.1). 

. Soil, primarily the potential leaching of contaminants from soil to underlying groundwater 

and nearby surface water, and the potential erosion of surface soil into adjacent surface 

water (Section 7.2.2). 

. Surface water and sediment, including transport of surface water and sediment 

downstream, and the potential transport of contaminants to groundwater via infiltration 

from any onsite water bodies (Section 7.2.3). 

a Groundwater, including potential migration to NSA Memphis potable supply wells, and 

potential transport of contaminants to surface water via discharge of groundwater to lakes 

or streams (Section 7.2.4). 
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Volatile contaminants in near-surface soil and surface water may migrate to the air by 

volatilization. Soil samples were collected from the surface interval (0 to 1 foot bls) at SWMU 10. 

Contaminants identified in these surface soil samples include VOCs, SVOCs, herbicides, 

pesticides/PCBs, metals, and petroleum hydrocarbons. Of these contaminant groups, only VOCs 

pose a threat to the air due to volatilization, due to their relatively high vapor pressure and 

Henry’s law constant (discussed later). However, none of the VOCs detected in surface soil 

exceeded any of the standard reference values and are therefore not considered a threat at 

SWMU 10. 

7.2.2 Soil 

As discussed in Section 2, SWMU 10 is a 13- to 20-acre landfill that operated as a disposal area 

from approximately 1951 to 1986. Based on investigation data, this area is a potential source 

within the unsaturated zone. Contaminants found in soil at SWMU 10 could be released to the 

environment by one of the following mechanisms: 

Volatilization: As indicated in Section 7.2.1, volatilization of contaminants from soils is not 

considered a migration pathway. 

Erosion and Surface Runoff: Surface soil contaminants could be transported by erosion of 

surficial materials during and after precipitation. A section of SWMU 38 borders the west side 

of SWMU 10 and a section of SWMU 6 borders the north side of the landfill. Drainage ditches 

associated with these SWMUs have received runoff from the airfield and were subject of the 

Assembly B RFI. As described in Section 1, confirmatory sediment sampling in the SWMU 10 

gullies has been conducted and those results are presented in Section 5. 
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Leaching: The principal processes that control contaminant migration by leaching are sorption 

and solubility. Soil contaminants can leach into groundwater from any depth in the unsaturated 

zone. Contaminants appear to have leached into SWMU 10 groundwater based on the 

contaminants detected in soil above groundwater. Of the three contaminants detected in 

groundwater (benzene, toluene, and methylene chloride), two also appeared in subsurface soil 

(toluene and methylene chloride), and one appeared in surface soil (toluene). Of these, only 

benzene and methylene chloride exceeded any of the standard reference values. 

The potential fate and migration of the noted contaminants via the identified pathways are 

discussed in detail in Section 7.4. 

7.2.3 Surface Water and Sediment 

No surface water has been identified within the boundary of SWMU 10. As stated before, 

SWMU 38 drainage ditches border the west side of SWMU 10 and a section of SWMU 6 borders 

the north side. Sediment has been sampled from SWMU 10 gullies due to the presence of 

petroleum-related constituents in SWMU 38 drainage ditch sediments; however, the SWMU 10 

sediment samples did not seem to indicate a relationship to the contaminants detected at 

SWMU 38. Since then, the gullies at SWMU 10, where the sediment samples were taken, have 

been filled and additional soil has been spread over the site. 

7.2.4 Groundwater 

Only methylene chloride was detected at concentrations exceeding its MCL (5 pg/L) and tap water 

RBC (4.1 PglL) in both the loess and upper fluvial deposits groundwater at SWMU 10. Benzene 

was detected in loess groundwater at concentrations less than its MCL, but greater than its RBC. 

Toluene was also detected in loess and upper fluvial deposits groundwater, but not at 

concentrations exceeding its MCL or RBC. The concentrations of methylene chloride and benzene 
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were relatively low and show a correlation to the contaminants present in the overlying soil. The 

spatial distribution of these contaminants is limited to a relatively small area of the site. 

Potential pathways for migration of contaminants from groundwater are: 

0 Advective transport to nearby downgradient shallow domestic supply well, (none are 

known to exist). 

. Advective transport to the underlying Memphis aquifer. 

The potential fate and migration of contaminants by the above potential pathways are discussed 

in detail in Section 7.4. 

7.3 Contaminant Persistence 

Persistence measures how long a given chemical will be present in a specific medium. 

Contaminant persistence in environmental media is a function of physical and chemical properties 

of a given class of compounds, the specific chemicals within each class found in the environment, 

and properties of the medium of concern. 

Persistence of contaminants detected in SWMU 10 soil and groundwater is discussed below. 

Relevant classes of compounds are VOCs, SVOCs, herbicides, pesticides/PCBs, and inorganics 

(metals). 

7.3.1 Chemical and Physical Properties 

The following briefly describes physical and chemical properties used in discussing contaminant 

persistence, along with the significance of each property to volatilization, sorption, diffusion, 

dispersion, biodegradation, and other attenuation processes. Chemical and physical properties 
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relevant to evaluation of fate and transport of organic contaminants include water solubility, vapor 

pressure, Henry’s law constant, specific gravity, octanol-water partition coefficient, and half-life. 

Water solubility, adsorption coefficient, and oxidation-reduction processes are properties of 

interest for inorganic contaminants. 

Water SolubiZity: The solubility of a chemical in water is the maximum amount that will dissolve 

at a specified temperature. Chemicals with high solubility generally are relatively mobile in water 

and are more likely to leach from soil. These chemicals tend to have low volatilization potential 

but may be biodegradable. Chemicals with low water solubility are more apt to adsorb on soil and 

are not readily biodegradable. 

Vapor Pressure: The vapor pressure of a liquid or solid is the pressure of the gas in equilibrium 

with respect to the liquid or solid at a given temperature. It represents a compound’s tendency to 

evaporate. From soil, the vapor pressure determines the volatilization of a chemical to the 

atmosphere. A chemical with a vapor pressure less than 106 millimeters of mercury (mm Hg) will 

tend to associate with particulate matter, whereas at a higher vapor pressure, the chemical tends 

to associate with the vapor phase. Compounds with high water solubilities show little 

volatilization from water or moist soil unless they have a high vapor pressure. 

Henry’s Law Constant: Henry’s law states that the amount (i.e., the mole fraction) of a slightly 

soluble gas dissolved in a liquid is proportional to the partial pressure of the gas. The Henry’s law 

constant, with units of atmospheres-cubic meter per mole (atm-m/mole), describes a linear 

relationship between vapor pressure and water solubility, providing a measure of a chemical’s 

ability to move from water or soil to air. The following describes the relative volatilization that 

can be expected from a chemical based on the Henry’s law constant: 
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l Greater than 10” will readily volatilize 

. 10” to 10” moderate volatilization 

. Less than 10’ limited volatilization 

Specific Gravity: Specific gravity is the ratio of a fluid’s density to a standard reference density. 

For liquids and solids, the reference is the density of pure water. Specific gravity can be used to 

predict the vertical extent of the immiscible portion of a chemical in water. 

Organic Carbon Partition Coefficient: The partition coefficient tK,J measures the degree to 

which an organic substance will preferentially dissolve in water or in an organic solvent. The 

typical range of I& values is 1 to 10’ milliliters per gram (ml/g), with higher values indicating a 

greater tendency to remain sorbed. A chemical moving through the subsurface will alternately 

sorb or desorb from available organic matter in the soil matrix, therefore, the organic content of 

the soil is critical to predicting the state of contaminants in a soil matrix. The higher the K, 

values, the lower the mobility in the subsurface due to a chemical’s tendency to sorb to the fraction 

of organic carbon &) in soil. 

Distribution Coefficient: The mobilization, volatilization, and transformation reactions of a 

contaminant in the unsaturated zone are due to the partitioning (adsorption-desorption) of the 

contaminant to the phases existing in the zone. Soil physical and chemical properties affect the 

ability of a chemical to be adsorbed to soil surfaces. Important in governing the extent to which 

an organic contaminant will be adsorbed are specific aspects of its chemical structure including 

molecular size, hydrophobicity, molecular charge, organic molecular fragments that undergo 

hydrogen bonding, the three-dimensional arrangement, and molecular fragments that undergo 

coordination bonding. The partition coefficient (or distribution coefficient) mathematically 

expresses this partitioning. The distribution coefficient (I&) is a valid representation of the 
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partitioning between liquid and solids, or the ratio of the mass of contaminant in soil to the mass 

of contaminant dissolved in the groundwater, and is used to model contaminant movement through 

the subsurface. The larger the I<d value, the greater the sorption to the solid phase. The simplest 

method for acquiring a I(d value for a specific contaminant is to obtain it from a & value listed 

in literature sources. K, is analogous to K,,, except that the adsorbing material is considered to 

be the organic carbon (oc) in the soil as opposed to the entire soil matrix. By normalizing I$ on 

the basis of the soil’s organic carbon content (typically 0.2% to about 3%) a great deal of the 

variation observed among I(d over different soils can be eliminated; thus, K can be estimated from 

the K, of the chemical and the amount of oc (f,J in the soil: 

K, values can be used directly as the E& value for a specific contaminant if the necessary soil data 

are not available; however, a more accurate estimation can be obtained when adjusting the values 

with f,, as described above. 

Retardation Factor: During transport processes, some degree of contaminant mass transfer by 

adsorption from the pore water to the solid part of the porous medium while flow occurs will 

retard the advance rate of the contaminant front. The retardation of the contaminant front relative 

to the bulk mass density of the porous medium is described by the following equation: 
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where: 

R = retardation factor, dimensionless 

Pb = bulk mass density of the porous medium, g/cm3 

n = porosity, fraction 

K, = solid-liquid partition coefficient, ml/g 

A retardation factor of 10 would imply that the contaminant plume moves 10 times slower than 

the local groundwater velocity. 

Half Life: A half life is the time required for the concentration of a substance to decrease by one- 

half its initial concentration. The decrease may be caused by various processes, including 

biodegradation. The half-life values listed for contaminants at SWMU 10 may not be 

representative of conditions there, but give a relative indication of the chemical’s persistence in 

the subsurface. 

Oxidation and Reduction Processes: Oxidation-reduction (redox) reactions involve the transfer 

of electrons from one compound to another. Specifically, one reactant is oxidized, and the other 

reactant is reduced. The terms pe and ,!& are used to characterize redox conditions. Graphs that 

show the equilibrium occurrence of ions or minerals as domains relative to pe or E;i are known 

as pe-E, diagrams. These diagrams help describe the state of inorganics in the subsurface, i.e., 

whether they remain in a solid state (immobile) or an aqueous state (mobile). 

7.3.2 Volatile Organic Compounds 

Physical and chemical characteristics of VOCs render them mobile in the environment, with the 

potential to volatilize to the atmosphere, leach to groundwater, erode with surface sediment or soil 

to surface water, and move with groundwater. Relative to other compound classes, VOCs have 
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low molecular weights and high water solubilities, vapor pressures, and Henry’s law constants, 

along with correspondingly low K, . While increasing the mobility of VOCs in the environment, 

these properties all enhance the potential for degradability of VOCs. Relative to chemicals in 

other classes, many VOCs tend to have relatively short half-lives in groundwater. VOCs have a 

limited tendency to sorb to soil and, thus, can be expected to be moderately to highly mobile in 

the environment. Table 7.1 displays those VOCs which are considered for fate and transport 

discussion at SWMU 10. 

Table 7.1 
Contaminants of Concern - VOCs 

Parameter Parameter is a COC in... Reason 

Methylene Subsurface soil Exceeded its soil-to-groundwater SSL at 4 locations 
Chloride Loess Groundwater Exceeded its MCL and Tap Water RBC 

Upper Pluvial Deposits Groundwater Exceeded its MCL and Tap Water RBC 

Benzene Loess Groundwater Exceeded its Tap Water RBC 

Chemical and physical properties of benzene and methylene chloride are summarized in Table 7.2. 

Table 7.2 
Chemical/Physical PropertieS of Benzene and Methylene Chloride 

Molecular Weightlb 

Property Benzene Methylene Chloride 

78.11 84.93 

Vapor Pressure (mm Hg @ T”C)lb 

Solubility in Water (mg/L @ T”Cpb 

Specific Gravity’,b 

K, (ml/g)‘b 

Henry’s Law Constant (atm-m’/mole)b 

75 @ 20 350 @ 20 

1,780 @ 20 1.67 x lo4 @ 25 

0.86 1.33 

83 47.9 

5.55 x lo-’ 3.19 x 10-3 @ 2.5 
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Table 7.2 
Chemical/Physical Properties of Benzene and Methylene Chloride 

Property 

Half-Life - Soil (hours)’ 

Half-Life - Groundwater (hours)’ 

Soil Screening Level Transfers from Soil to Groundwater 
(mg/kg)d 

Benzene Methylene Chloride 

high = 384 high = 672 
low = 120 low = 168 

high = 17,280 high = 1,344 
low = 240 low = 336 

0.002 0.001 

Notes: 
a = Howard, Fate and Exposure Data, Lewis Publishers, Chelsea MI, 1993, Merck & Co., The Merck Index, 

Merck & Co., Rahway, NJ, 1983. 
b = Knox, Sabatini, Canter, Subsurface Transport and Fate Processes, Lewis Publishers, Chelsea, MI, 1993. 
C = Howard, Environmental Degradation Rates, Lewis Publishers, Chelsea, MI, 1993. 
d = USEPA, 1996 Risk-Based Concentration Table, USEPA Region III, 1996. 

Benzene is a clear, colorless, highly flammable liquid with a characteristic odor, is primarily used 

to manufacture medicinal chemicals, dyes, and many other organic compounds. It also is a 

constituent in the manufacture of gasoline. Benzene released to soil will volatilize rapidly near 

the surface; that which does not evaporate will be highly mobile in soil and may leach to 

groundwater. Benzene is biodegradable in soil, and is subject to biodegradation in groundwater, 

but probably not under anaerobic conditions. 

Methylene chloride is a colorless liquid used primarily in aerosols, paint removers, and chemical 

processing. When released to soil, methylene chloride would be expected to evaporate from 

near-surface soil into the atmosphere due to its relatively high vapor pressure. Although little 

work has been done on the adsorption of methylene chloride in soil, it is expected to have a low 

adsorptivity to soil. The half-life of methylene chloride in groundwater is relatively short, 

indicating it is not persistent in this medium and any migration in groundwater would result in 

decreased concentrations downgradient. 
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7.3.3 Semivolatile Organic Compounds 

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

Henry’s law constants than VOCs. Because of a higher &, SVOCs tend to sorb to solids and are 

relatively immobile in the environment, leading to a likelihood of greater persistence (thus lower 

mobility) than VOCs. Table 7.3 displays those SVOCs which are considered for fate and transport 

discussion at SWMU 10. 

Table 7.3 
Contaminants of Concern - SVOCs 

Parameter 

Benzo(a)anthracene 

Parameter is a COC 
in... 

Surface soil 
Sediment 

Reason 

Exceeded its soil-to-groundwater SSL at 4 locations 
Exceeded its soil-to-groundwater SSL in sediment at 1 
location 

Benzo(a)pyrene Surface soil 

Benzo(b)fluoranthene Surface soil 

Benzo(k)fluoranthene Surface soil 

Carbazole Surface soil 

Chrysene Surface soil 

Dibenz(a,h)anthracene Surface soil 

Indeno( 123-cd)pyrene Surface soil 

Exceeded its soil-to-groundwater SSL at 3 locations 

Exceeded its soil-to-groundwater SSL at 4 locations 

Exceeded its soil-to-groundwater SSL at 2 locations 

Exceeded its soil-to-groundwater SSL at 4 locations 

Exceeded its soil-to-groundwater SSL at 1 location 

Exceeded its soil-to-groundwater SSL at 4 locations 

Exceeded its soil-to-groundwater SSL at 2 locations 

Table 7.4 lists the chemical and physical properties of the SVOCs. 

Table 7.4 
Chemical/Physical Properties of SVOCs 

Property BWP B(bP BOW Carbazole Chrysene D(a,h)A I( 1,2,3-cd)P 

Molecular Weight 252.32 252.3 252.3 167.2 228.3 278.36 276.34 
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Table 7.4 
Chemical/Physical Properties of SVOCs 

Property 

Vapor Pressure 
(mm W 

Bb)P B(bF 

5.6 x lo” 5 x 10-l 

B&F 

9.5 x lo”’ 

Carbazole Chrysene D(a,h)A 1(1,2,3-cd)P 

4x lo1 6.3 x lo’” 1 x IO”’ 1 x lo”” 

Solubility 3.9 x IO’ 1.4 x 10-l 5.5 x lOA 3.8 x 10” 1.8 x LO-’ 5 x lo” 6.2 x IO-’ 
b-&J 

Specific Gravity 

K, (ml/g) 

Henry’s Law 
Constant 
(arm-m’/mole) 

1.4 1.4 1.4 1.1 1.27 1.28 1.27 

1.77 x 10’ 5.5 x ld 4.37 x lo6 tm data 2.45 x Iti 1.66 x 10” 3.09 x 10’ 

2.4 x 10” 1.2 x lwJ 1.04 x 10.’ no data 7.26 x IO’” 7.33 x w 2.96 x lo-‘” 

Half-Life 
Soil (hours) 

Half-Life 
Groundwater 
(hours) 

high= 12720 
low= 1368 

high=25440 
low =2736 

no data 

no data 

no data 

no data 

no data 

no data 

no data 

no data 

no data 

no data 

no data 

no data 

SSL (mg/kg) 0.4 0.2 2 0.03 8 0.08 0.7 

Nofes: 
B(a)P = 
B(b)F = 
B(k)F = 
D(a.h)A = 
1(1,2.3-cd)P = 
a = 

b = 

: 
= 
= 

mg/L = 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Dibenz(a.h)anthracene 
Indeno( 1.2,3-cd)pyrene 
Howard, Fare andfiposure Data, Lewis Publishers, Chelsea, MI, 1993. Merck & Co,, 771~ Merck Index, Merck & Co., 
Rahway, NJ, 1983. 
Knox, Sabatini, Canter, Subsutface Transpon and Fare Processes, Lewis Publishers, 
Chelsea, MI, 1993. 
Howard, Environmenrol Degradafion Rates, Lewis Publishers. Chelsea, Ml. 1993. 
USEPA, 1996 Risk-Based Concerurarion Table, USEPA Region III, 1996. 
milligram per liter 

None of the SVOCs which exceeded either their soil-to-groundwater SSL or their SSV was also 

detected in groundwater. As discussed earlier, SVOCs are not expected to be mobile in soil (as 

compared to VOCs), therefore, they are not expected to readily leach to underlying groundwater. 

Since adsorption is the main transport process, precipitation forming sediments at the subsurface 

plays an important role in transporting SVOCs at the surface. However, SWMU 10 was recently 

cleared of vegetation, and clean fill material brought in to level the ground surface. Ravines 

where sediment samples were obtained are now filled with clean soil, and any surface 
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contamination has now been mixed with clean fill material. Due to this recent work at the site, 

it is unlikely that any SVOCs will become mobile during precipitation events. 

7.3.4 Pesticides/PCBs 

Scientific literature on pesticides suggests several important soil-related variables that are critical 

to the mobility and persistence of pesticides in soil. Generally, pesticides are “relatively 

immobile. ” However, these compounds may move by diffusion and mass transport. The presence 

of an electrical charge in the soil matrix, the soil pH, and the &, all affect the adsorbent efficiency 

of pesticides. Nearly all pesticides, and many other organic substances released to the land 

surface and into the soil zone undergo biochemical degradation. A major influence on the 

dissipation of pesticides/PCBs at the soil surface will be the plant material that covers the soil. 

This plant material is an excellent source of nutrients for microorganisms and microbial activity. 

Pathways and rates of degradation will differ depending on the presence of localized aerobic or 

anaerobic conditions. Once in groundwater, pesticide/PCB movement is retarded by the sorption 

to soil particles. Sorption to organic matter or soil particles is the primary mechanism. Since little 

organic matter is normally found in the saturated zone of the loess, movement of pesticides/PCBs 

in this zone is essentially the same as the groundwater movement. Table 7.5 displays those 

pesticides/PCBs which are considered for fate and transport discussion at SWMU 10. 

Table 7.5 
Contaminants of Concern - PesticideslPCBs 

Parameter 

Dieldrin 

Endrin ketone 

alpha-Chlordane 

Parameter is a COC 
in... 

Surface soil 
Subsurface soil 
Sediment 

Surface soil 

Sediment 

Reason 

Exceeded its soil-to-groundwater SSL at 6 locations 
Exceeded its soil-to-groundwater SSL at 1 location 
Exceeded its SSV at 4 locations; SSL at 5 locations 

Exceeded its soil-to-groundwater SSL at 1 location 

Exceeded its SSV at 2 locations 
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Table 7.5 
Contaminants of Concern - PesticidesIPCBs 

Parameter is a COC 
Parameter in... 

gamma-BHC (Lindane) Surface soil 

gamma-Chlordane Sediment 

Technical Chlordane Sediment 

Heptachlor epoxide Surface soil 

4,4’-DDE Sediment 

Reason 

Exceeded its soil-to-groundwater SSL at 1 location 

Exceeded its SSV at 2 locations 

Exceeded its SSV at 1 location 

Exceeded its soil-to-groundwater SSL at 2 locations 

Exceeded its SSV at 2 locations 

4,4’-DDT Sediment Exceeded its SSV at 2 locations 

Table 7.6 summarizes the chemical and physical properties of pesticides that are of concern at 

SWMU 10. 
,-, 

Table 7.6 
Chemical/Physical Properties of Pesticides/PCBs 

Property 

Molecular 
Weight 

Dieldrin 

380.91 

Endrin 
Ketone 

380.92 

y-BHC 
Ch&ane (Lindane) 

409.78 290.82 

Y- Heptachlor 
Chlordane epoxide 4,4’-DDE 4,4’-DDT 

409.78 389.32 319.03 354.49 

Vapor Pressure 1.8 x I@’ 7 x lo“ 1 x 1o-T 6.7 x lo” I x IO’ 2.6 x 10” 6.5 x 10” 1.9 x lo” 
(mm Hg) 

Solubility 2 x lo-’ 2.3 x 10-l 5.6 x 10.’ 7.5 5.6 x lo-* 3.5 x lcr’ 4 x 1o-2 5 x lo” 
imglL) 

Specific Gravity 1.8 1.7 1.6 1.6 1.6 1.6 1.5 1.6 

Kc mk) 1.34 x lo* 8.32 x 10 4.95 x lo* 1.21 x ld 4.95 x 10’ 2.09 x 10” 2.45 x 10’ 3.87 x 10’ 

Henry’s Law 2 x 10” 5 x 10-l 4.8 x 10” 3.25 x 10” 4.8 x 1U’ 3.2 x lo-’ 2.34 x 10.’ $89 x 10 
Constant 
(atm-m’/mole) 

Half-Life 
Soil (hours) 

high = 25, 
920 
low = 
4.200 

no data no data no data no data no data no data no data 
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Table 7.6 
Chemical/Physical Properties of Pesticides/PCBs 

Property Dieldrin 

Half-Life high = 
Groundwater 51,840 
(hours) low = 24 

SSL (mg/kg) 0.0002 

Endrin 
Ketone 

no data 

no data 

ChloZtane f&ZL) 
Y- Heptachlor 

Chlordane epoxide 4,4’-DDE 4,4’-DDT 

no data no data no data no data no data no data 

0.5 O.OOQ5 0.5 0.03 3 2 

Notes: 
a = Howard, Fate andfipJsure Data, Lewis Publishers, Chelsea MI, 1993. Merck &Co., ?7te Merck Index, Merck & Co., Rahway, NJ, 

1983. 
b = Knox. Sabatini. Canter, Subsurface Tronspon and Fare Processes, Lewis Publishers. 

Chelsea. MI, 1993. 

i 
= Howard, Environmental Degradarion Rates. Lewis Publishers, Chelsea, MI, 1993. 
= USEPA, 1996 Risk-Based Concenrration Table, USEPA Region III, 1996. 

mglL = milligram per liter 

Of the nine pesticides shown in Table 7.5, only dieldrin exceeded its soil-to-groundwater SSL in 

surface and subsurface soil. However, this was limited to only one of six sample locations. The 

presence of dieldrin may be attributed to base-wide aerial application in the 1960’s. The 

remaining pesticides remain present in surface soil or sediment, and are not moving vertically to 

deeper depths. As discussed previously, pesticides are relatively immobile in soil, therefore, the 

likelihood of impact to groundwater is minimal. 

Further migration in soil is hindered by the addition of soil, specifically in low lying areas, at 

SWMU 10. Ravines once serving as migration pathways for sediments no longer exist due to the 

addition of soil, therefore, pesticides detected in surface soil and sediment are not expected to 

migrate by erosion created by wind or precipitation. 

7.3.5 Herbicides 

All concentrations of herbicides detected in surface soil samples were below RBC values, and 

there are no soil-to-groundwater SSL values for those herbicides detected in surface soil. For 

those herbicides detected in sediment and subsurface soil, no SSV or soil-to-groundwater SSL 

exists. 
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Since no SSVs or soil-to-groundwater SSLs exist for the herbicides detected in sediment, surface 

and subsurface soil, no numerical comparison can be made to discuss their transport in the 

environment. Regarding the fate of herbicides in the environment, herbicides can be expected to 

have a fate similar to that of pesticides. 

7.3.6 Inorganics 

Unlike organic compounds, inorganic compounds do not degrade in the environment, but they may 

change chemical form. They are generally considered to be indefinitely persistent. Metals may 

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

These processes are affected by pH; composition, leachate, groundwater redox processes; and the 

type and amount of organic matter, minerals, and clay present. Extreme pH and Eh (oxidation- 

reduction) conditions can significantly increase the solubility and mobility of metals. Therefore, 

the availability of the metal in the medium, the composition of groundwater, and the adsorption 

capacity of the soil determine the fate and transport of the metal in the environment. 

Metals have fairly limited mobility in groundwater because of cation exchange or sorption on the 

surface of soil mineral grains. They can also form precipitates of varying solubility under specific 

Eh-pH conditions. Metals are mobile in groundwater if soluble ions exist and the soil has a low 

cation-exchange capacity. They can also be mobile if they are chelated or attached to a mobile 

colloid. Conditions that promote mobility include an acidic, sandy soil with low organic and clay 

content. Discharge of a metal in an acidic solution would keep the metal soluble and promote 

mobility. Table 7.7 displays those inorganics which are considered for fate and transport 

discussion at SWMU 10. 
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Table 7.7 
Contaminants of Concern - Inorganics 

Parameter 

Cadmium 

Parameter is a COC 
In... 

Surface soil 
Subsurface soil 
Sediment 

Reason 

Exceeded both its SSL and RC at 6 locations 
Exceeded both its SSL and RC at 6 locations 
Exceeded its SSV at 6 locations 

Nickel Subsurface soil Exceeded both its SSL and RC at 6 locations 

Selenium Sediment Exceeded its soil-to-groundwater SSL at 1 location 

Silver Sediment Exceeded its soil-to-groundwater SSL at 1 location 

Chemical and physical properties of cadmium, nickel, selenium, and silver are summarized in 

Table 7.8. 

Table 7.8 
Chemical/Physical Properties of Inorganics 

Property Cadmium Nickel 

Molecular Weight”,b 112.4 58.71 

Vapor Pressure (mm Hg @ T”C)l,b 1 @ 393 1 @I 1800 

Solubility in Water (mg/L @ TQ(Yb insoluble insoluble 

Specific Gravity”,b 8.64 8.9 

K, WWb no data no data 

Henry’s Law Constant (atm-m’/mole)b no data no data 

Half-Life - Soil (hours)C no data no data 

Selenium 

78.96 

no data 

insoluble 

4.26 

no data 

no data 

no data 

Silver 

107.9 

no data 

insoluble . 

10.49 

no data 

no data 

no data 

Half-Life - Groundwater (hours) no data no data no data no data 

Soil Screening Level Transfers from Soil to 
Groundwater (mg/kg)d 

0.4 7 0.3 2 

Notes: 
a = Howard, Fare and Exposure Data, Lewis Publishers, Chelsea MI, 1993, Merck & Co., The Merck Index, Merck & Co,, Rahway, NJ, 

1983. 
b = Knox, Sabatini, Canter, Subsurface Transpon and Fare Processes, Lewis Publishers, Chelsea, MI, 1993. 

rl 
= Howard, Environmental Degradation Rares, Lewis Publishers, Chelsea. MI, 1993. 
= USEPA, 1996 Risk-Based Concenrrarion Table. USEPA Region III, 1996. 
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The geographic occurrence of inorganic contamination at SWMU 10 is limited, with the exception 

of cadmium which was detected at 6 locations where its soil-to-groundwater SSL and background 

RC was exceeded. Since groundwater at SWMU 10 was analyzed for VOCs only, a determination 

about vertical migration, beyond the depths sampled, cannot be made. However, based on the 

chemical and physical properties of inorganics in general, they are not expected to leach to 

underlying groundwater. Upon reaching groundwater, the mobility of inorganics would be 

hindered by reactions that cause them to adsorb or precipitate, or chemistry that tends to keep 

metals associated with soil particles and prevent them from dissolving. These mechanisms can 

retard their movement in groundwater. 

Again, due to the addition of soil to fill low areas, the possibility of inorganic contaminant 

migration in surface soil and sediment is further limited. 

7.4 Contaminant Migration 

The transport of dissolved contaminants in the environment is controlled by advection, diffusion, 

and dispersion. Other parameters controlling transport include solubility and sorption; both were 

described earlier. The principal component of migration is advection, the movement of dissolved 

contaminants with groundwater flow. The remaining two processes, diffusion and dispersion, are 

both physical and chemical processes affected by site-specific factors. These factors are 

groundwater velocity, formation heterogeneity, and the chemical’s retardation factor. 

This section discusses the processes affecting transport of contaminants in soil, surface water, 

sediment, and groundwater. As no surface water was observed within the SWMU 10 boundary, 

the discussion will focus solely on transport of contaminants in soil, sediment, and groundwater. 
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7.4.1 Factors Affecting Contaminant Migration 

Advective transport is the movement of contaminants along with flowing groundwater in porous 

media. Diffusion is a molecular mass-transport process in which solutes move from areas of 

higher concentration to areas of lower concentration. The diffusion process is independent of 

groundwater flow. Dispersion is a mixing process caused by velocity variations in the porous 

media. Dispersion causes sharp fronts of contaminants to spread, diluting the solute at the 

advancing edge of the front. In most environmental settings, including SWMU 10, advection is 

the dominant process that drives contaminant migration in groundwater. 

7.4.2 Contaminant Migration in Soil 

As detailed in Section 7.3, soil contamination at SWMU 10 is limited to localized concentrations 

of VOCs, SVOCs, herbicides, pesticides/PCBs, and metals. Because most inorganic contaminants 

tend to sorb to soil, these contaminants are generally expected to persist in soils over time. 

Migration within the soil medium is essentially negligible after gravity drainage of liquids and 

leachable fractions of contaminants have been removed. VOCs, SVOCs, herbicides, and 

pesticides/PCBs tend to be more mobile in soil than inorganic contaminants. 

Three potential contaminant migration pathways are recognized from soil to other media: 

(1) volatilization of VOCs, (2) erosion and surface runoff of surface-soils, and (3) leaching to 

groundwater via infiltration of precipitation. 

As discussed in Section 7.2, contaminant transport by volatilization and air movement is not an 

important migration pathway at SWMU 10. The potential exists for contaminant migration in 

surface soils by surface water transport or erosion. As discussed in Section 7.2.2, contaminants 

bound to sediments could move with surface water flow, particularly during and following periods 

of intense precipitation, however the addition of clean soil to low lying areas or ravines at 
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SWMU 10 greatly reduces the potential of migration of sediments. As discussed in Section 7.3, 

SVOCs, PCBs, and inorganics are very persistent in soil based on their relatively low vapor 

pressure and high K, value, thus are not expected to be very mobile. 

Leaching to groundwater is discussed below (see 7.4.4, Infiltration). 

7.4.3 Contaminant Migration in Surface Water and Sediment 

Contaminant migration to surface waters is not discussed, however, there is a potential for 

transport of sediments by erosional processes (most likely surface water runoff due to 

precipitation). The dominant transport process would be during and following periods of intense 

precipitation causing sediment to become mobile. Con taminants such as SVOCs, which have a 

strong tendency to adhere to soil particles, would also become mobile. However, this is not likely 

to occur given the filling of low lying areas at SWMU 10 with additional soil. 
- 

7.4.4 Contaminant Migration in Groundwater 

Previous sections have described the geology and hydrogeology in the SWMU 10 area and 

discussed the nature and extent of contaminants found in groundwater. Groundwater is the most 

complex environmental medium investigated during the CSI and is the transport medium in which 

most contaminants could migrate. As detailed in Sections 7.3.2, 7.3.3, and 7.3.4, groundwater 

contamination includes VOCs, primarily benzene and methylene chloride. It should be noted that 

out of the 14 loess groundwater samples, benzene was only detected at one loess sample location 

and methylene chloride was only detected at two loess sample locations. Likewise, out of the 

18 fluvial deposits groundwater samples, methylene chloride was only detected at one fluvial 

deposits sample location, which corresponds to the same location of a detection in the loess 

groundwater. 
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The transport of VOCs in groundwater depends primarily on the chemical solubility and the 

organic content of the soils. Methylene chloride and benzene have relatively high solubilities and 

low K, values, rendering them very mobile. 

Infiltmtion: Precipitation falling at SWMU 10 can move vertically through subsurface materials, 

form leachate, and migrate into the unsaturated zone and groundwater. VOCs were detected in 

both the loess and flwial deposits groundwater, as well as in the subsurface soil (see 

Section 53.3). These data indicate that water percolating through SWMU 10 subsurface materials 

may serve as a source for organic and inorganic contaminants in groundwater. 

Atiective How: Migration of dissolved constituents is the most probable pathway for movement 

of contaminants in loess and fluvial deposits groundwater. VOC contaminants are discussed below 

by geographic source areas. 6 

* 

VOCs in Groundwater: Methylene chloride occurs in loess and upper fluvial deposits 

groundwater, and benzene occurs in loess groundwater only. Methylene chloride, compared to 

other WCs, has a very short ha&life. Thus, concentrations of methylene chloride in 

groundwater are expected to decline at a much faster rate. 

7.4.5 Potential Receptors 

The primary receptor impacted at mcrMu 10 is fluvial deposits groundwater, which is not used 

as a source of drinking water in the NSA Memphis area. The relatively low concentrations of the 

contaminants and the amount of dilution (specifically the organic compounds) reduce the impact 

to any potential receptors. 
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The physical adsorption of the contaminants to soil particles and organic material greatly limits 

horizontal migration. If the VOCs detected in SWMU 10 groundwater are associated with the site, 

they are likely to undergo dilution and possibly natural filtration before reaching a potential 

receptor. 

- 
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8.0 ECOLOGICAL RISK ASSESSMENT 

Introduction 

The purpose of this ecological risk assessment is to assess the actual or potential effects to 

ecological receptors due to contamination at SWMU 10. A specific focus on the terrestrial 

ecosystem associated with SWMU 10 has been made. This assessment considers surface-soil 

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 Supemnd Volume II-Environmental Evaluation Manual (1989) and Interim Final 

Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting 

Ecological Risk Assessments (USEPA 1997). 

8.1 Site Description 

SWMU 10 is a 13- to 20-acre construction-debris landfill on the NSA Memphis Northside 

(Figure l-l) that operated as a disposal area from approximately 1951 to 1986. The area is 

approximately 300 feet north of SWMU 5 (Aircraft Fire Fighting Training Facility) and 500 feet 

east of SWMU 60 (Northside Landfill [Western Portion]). SWMU 10 and the surrounding area 

are primarily non-industrial, agricultural, and undeveloped land because they are located in the 

runway’s clear zone. A section of SWMU 38, the Miscellaneous Industrial Drainage Ditches, 

borders the west side of SWMU 10 and a section of SWMU 6 (N-126 Plating Shop Storm Sewer 

and Ditch) borders the north side of the landfill. In late 1989, surface soil excavated from the 

NSA Memphis housing area was used to fill and level SWMU 10. In the spring of 1998, the site 

was cleared and grubbed and the area was graded, removing the site relief that created the ravine. 

According to Espey, Huston and Associates of Nashville, Tennessee, approximately 1,500 to 

1,600 cubic yards of soil was brought in from the north end of the runway and spread over the 

site. 
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8.2 Threatened and Endangered Species 

According to U.S. Fish and Wildlife threatened and endangered species survey conducted in 1997, 

no federal listed species occur at NSA Memphis. One state listed species, the white walnut tree 

or Butternut (&glans cinerea) was found at the northwest end of the clear zone of the main 

runway and is not associated with SWMU 10. 

8.3 Ecosystem Risk 

In order to maintain the runway protection zone, the Millington Airport Authority, 

cleared/grubbed an area including SWMU 10 in the spring of 1998. The available habitat was 

removed by grubbing and the site was leveled, seeded, and will be maintained as a mowed lawn. 

Therefore, no future, quality habitat will be present at SWMU 10, eliminating receptors and thus 

exposure. 

8.4 Assessment Endpoint Recommendations 

No further action is recommended for SWMU 10 based on the current use plans. The 

NSA Memphis BCT concurred with this decision at the October 28, 1997 meeting. The quality 

of the present and future habitat was substantially diminished when the site was leveled, thereby 

creating an incomplete exposure pathway from contaminants to suitable assessment endpoints. 
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9.0 CONCLUSIONS AND RECOMMENDATIONS 

The CSI at SWMU 10 focused on the landfill surface (exposure risk evaluation, leaching 

potential), landfill subsurface (soil and groundwater contamination, leaching potential) and the 

gully sediments (runoff-associated migration, leaching potential). The following conclusions are 

based on the data collected and on recent changes to site conditions. 

In the spring of 1998, the site was cleared and grubbed and the area was graded, removing 

the site relief that created the ravine. According to Espey, Huston and Associates of 

Nashville, Tennessee, approximately 1,500 to 1,600 cubic yards of soil was brought in from the 

runway grading project and spread over the site. This topsoil was then seeded. The intended site 

use will be open land tbat is part of the runway protection zone and will remain a mowed field. 

Surface-Soil 

Soil samples collected from the surface of the landfill identified three compounds (PAHs) 

exceeding the residential and industrial RBCs and nine compounds exceeding the residential RBCs. 

In addition, 13 compounds exceeded the SSLs. Since the sampling, surface soil conditions have 

been significantly altered by the recent clearing and grubbing of the site. 

Sediment 

Sediment samples collected from the gullies on the northwestern boundary of SWMU 10 identified 

six compounds exceeding the SSVs and two compounds exceeding the SSLs. None of the detected 

contaminants seemed to indicate a correlation between SWMU 10 and SWMU 38. The gullies 

have now been graded and filled. 
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Subsurface-Soil 

Subsurface samples were collected from the both the main portion of the landfill, and from the 

gullies on the northwestern boundary of SWMU 10. The sample data indicate that the following 

compounds exceeded their respective SSLs: cadmium, nickel, dieldrin, and methylene chloride. 

Methylene chloride was also found in groundwater; however, it has a relatively short ha&life 

ranging from 168 to 672 hours in soil and was detected in relatively low concentrations. The 

impact of subsurface soil on the site has been altered by the recent changes to the site condition. 

Groundwater 

Groundwater samples collected from both the loess and the upper fluvial deposits indicated that 

methylene chloride was present at concentrations exceeding both the USEPA MCL and tap water 

RBC; however these contaminants were only detected in two out of 14 loess samples and one out 

of 18 fluvial deposits samples. Detected concentrations were low and methylene chloride has a 

short half-life ranging from 336 to 1,344 hours, diminishing the risk for future exposure. In 

addition, benzene was detected in one of the 14 loess groundwater samples at a concentration 

exceeding the tap water RFK 

As explained in the USEPA’s RBC table, the tap water RBC (4.1 pg/L) is based on residential 

land use and a target cancer risk of lE-6. The maximum concentration reported for methylene 

chloride at SWMU 10 was 7.3 p&IL; therefore the risk estimate would be approximately 1.8E-6 

(7.3 &L x lE-6 + 4.1 &L) . This is within USEPA’s acceptable risk range of lE-6 to lE-4 

and below the risk threshold of lE-4 recommended by USEPA Region IV to be used in 

preliminary risk evaluations when determining suitability for lease. 
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Preliminary Risk Evaluation 

A PRE was performed (Section 6), based on the data obtained, to evaluate the risk associated with 

SWMU 10. Based on this PRE, the excess risk associated with !WMU 10 groundwater does not 

exceed the risk threshold for a residential or industrial scenario. In addition, the current land use 

plans and the availability of a public water supply do not indicate that fluvial deposits or loess 

groundwater would be used. 

Fate and Transport 

Based on the physical characteristics and the distribution of the contaminants identified in 

SWMU 10 soil, sediment, and groundwater, they do not appear likely to reach a potential 

receptor. 

Ecological Risk 

The quality of future habitat has been substantially diminished since the clearing of the site and 

plans to keep it mowed have created an incomplete exposure pathway. Therefore, no ERA was 

performed. 

SWMU 38 

The original intent of this .mvestigation was to determine if a release had occurred at SWMU 10 

and to determine if past operations or conditions at SWMU 10 had contributed to the SVOC 

concentrations identified in the SWMU 38 sediments during previous investigations. Evidence 

does not indicate that SWMU 10 has had a recent impact on the sediient at SWMU 38 because 

PAHs, SVOCs, and TPH in SWMU 10 sediment samples had a low frequency of detection. 

Recommendations 

A recommendation of no further action for SWMU 10 is based on the following: 
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Short half-life of methylene chloride 

Soil = 168 to 672 hours 

- Groundwater = 336 to 1,344 hours 

Relatively low detected concentrations of methylene chloride 

Maximum subsurface soil concentration = 12.8 mg/kg 

- Maximum loess groundwater concentration = 7.3 kg/L 

- Maximum fluvial deposits groundwater concentration = 6.1 &L 

Relatively low f?equency of detections of methylene chloride 

- Subsurface soil = 4 detections out of 18 samples 

- Loess groundwater = 2 detections out of 18 samples 

- Fluvial deposits groundwater = 1 detection out of 18 samples 

Close proximity of contaminated samples to one another relative to the rest of the site. 

Planned reuse of this parcel is a non-residential, industrial/commercial scenario. Present 

land-use profile of the site as a runway protection zone precludes the development of 

permanent structures. 

Because the landfill ceased operations in 1986 and is not believed to have received 

industrial or hazardous waste, current landfill closure requirements do not apply. 

However, coordination with the TDEC Division of Solid Waste is recommended to 

determine whether additional cover or other closure actions will be required for the 

landfill. 
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Table A.1 
LoesdShallow Alluvium Permeability Data Summary 

NSA Memphis 

Reference Sample ID Site Depth Date Coeflicient of Permeability (cmlsec) 
No. 
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Minimum Value 
Maximum Value 

Average Value 
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Purpose of the Study 

As a part of a Confirmatory Sampling Investigation at solid waste management unit (SWMU) 10, 

a geophysical study was performed by EnSafe/AUen & Hoshall (E/A&H). The objectives were 

to identify areas containing buried metal or which may have been landfilled, and to determine 

the areal extent of landfilling activity. The geophysics work was designed to help focus 

locations for subsequent soil and groundwater sampling at Naval Support Activity (NSA) 

Memphis in Millington, Tennessee. 

Methodology Used 

The frequency domain electromagnetics (FDEM) method used in this survey traditionally is used 

for mapping landfills, buried drums, tanks, utility lines, old trenches, and construction rubble. 

The Geonics Ltd. EM-31 instrument used for the work consists of a 2-meter long boom with a 

transmitting antenna at one end and a receiving antenna at the other. The transmitting antenna 

is energized by a current pulse, which propagates into the ground as an electromagnetic field. 

As the downward-traveling pulse encounters electrically responsive materials in the ground, the 

signal received at the surface in the receiving antenna is distorted. These distortions can then 

be interpreted as a graphical image of the subsurface. 

FDHM is primarily a profiling method, averaging all the ground response to about 6 meters 

deep. It provides little vertical resolution, although vertical changes in subsurface electrical 

properties can be estimated by varying the instrument height and dipole orientation. Resolution 

in plan view is often to within a meter or so. 

Two parameters are measured with FDEM: conductivity and m-phase. Conductivity measures 

how well the earth conducts electrical current. Dry materials yield low conductivities, while wet 

materials yield high conductivities. Saturated clays are particularly conductive. When present, 

buried metals may also increase the effective conductivity. Conductivity data have units of 

millisiemens per meter (mS/m). 
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The in-phase component is a ratio of the secondary to primary field strengths (the primary field 

is the generated signal and the secondary is the ground’s response). The in-phase component 

is primarily sensitive to metals, not soil moisture, and can be negative or positive over metallic 

objects, depending on the relative geometries of the conductor and instrument. In-phase has 

units of parts per thousand (ppt) of the primary field strength. 

FDEM was used on this project to detect disturbed soil and buried metals related to landfilling. 

Soil disturbance may cause higher interstitial moisture retention than surrounding, undisturbed 

soil, making the landfii show up as a conductive feature. In addition, landfills often contain 

metal objects which may affect the in-phase parameter. The attachment following this report 

describes the FDEM method in more detail. 

Field Logistics 

A lOO-foot by lOO-foot grid with an arbitrarily chosen grid north was surveyed for this project. 

This larger grid was used to obtain data on a lo-foot by lo-foot grid spacing by flagging 

intermediate lines to be walked during data acquisition. After completion of the fieldwork, two 

grid nodes were surveyed with the WA&H global positioning satellite system to facilitate 

transformation of data locations to state plane coordinates. 

Field work was done over six days in April 1996. 

Quality Control 

A standard set of quality assurance and quality control procedures was followed in this work. 

Issues of short-term data precision and long-term instrument drift were given special attention. 

These are explained more fully in the attachment. 

A base station was established for quality assurance tests. Equipment was calibrated at the base 

station according to the manufacturer’s instructions before data acquisition. Although an 
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absolute calibration is done at the factory, the field calibrations ensure that the instrument is 

functioning at the expected level of accuracy and precision. Equipment calibration was normal 

at this site. 

Part of the quality control process for this survey was to determine how reliably a small, subtle 

anomaly could be detected by the survey. To make this determination, two factors were 

considered: (1) the inherent instrument precision, determined by a burst of sequential 

measurements at the base station; and (2) the short-term instrument drift, determined from 

periodic repeats at the base station and normalized to a IO-minute period. Table 1 shows the 

results of these tests. Precision is smaller than average for the EM-31 and is less than the 

benchmarks; short-term drift is higher than usual and, in the case of conductivity, approached 

the desired minimum resolution of the survey on one occasion. However, nearly all the drift 

data fall within acceptable bounds, and drift does not appreciably affect the data interpretation. 

Figure 1 shows the longer-term instrument drift over the six days of data acquisition. Drift is 

well within the acceptable range ( f 10 % of conductivity, f 1 ppt for in-phase). Since long-term 

drift is a less serious problem than short-term drift, yet still is within acceptable limits, this data 

set does not require drift correction. Only subtle effects of drift are noticeable in plan view 

plots. 

Data Interpretation 

The plan-view conductivity and in-phase data are shown in Figures 2 and 3. Site features are 

drawn in black. Data coverage is complete in areas relatively clear of vegetation; patchwork 

data with gaps (white spaces) were obtained in a&as of dense vegetation. The data patch at 

SWMU 60 (far left of the plots) is from a previous survey at that site, and is included here as 

an indicator of a typical “background” response. Conductivity data show background anomalies 

of about 25 to 40 mS/m, which is typical for NSA Memphis. Broad, subtly changing responses 

are probably caused by changes in soil moisture or minor soil disturbances. 

--. 3 
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Figure 1 Long-term instrument drift for FDEM data collected at SWMU 10. Drift is well 
within acceptable bounds. 
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Table 1 
Data Recision Tests 

Test 

Base Station 

Conductivity (mS/m) 

Instrument Precision Error 

*0.154 

In-Phase (ppt) 

*0.025 

Instrument Drift Error (Short-Term) 

Base station +1.000 

Beiwhmarks 

DfAred Minimum Resohtion 
Minor I~~diill~~ 
TypiCZllDnunResponse 

*Lo. : j f1.0 
f5 *5 
f5. 55 

Note: 
* = Worst-case drift over lo-minute period. 

The background responses in both data sets are cut by numerous minor anomalies and a few 

significant ones. The strongest, most pervasive conductivity response occurs in the newly 

forested area on the south-central part of the site. High conductivities suggest soil disturbance 

related to landftig activities. However, most in-phase responses in this area are nominal, 

indicating that little metal is probably buried here. 

In the north-central part of the plot are strong, highly variable responses in conductivity and 

in-phase. These are situated over a series of hummocks which contain partly buried steel cables, 

metal cans, and other landfill debris. 

More isolated anomalies are scattered across the site. In most cases, no surface debris was 

observed at these anomalies, indicating limited burial of debris and/or soil disturbance. 

A prominent linear anomaly extends northward from Dakar Road, then bends west and 

terminates. Both conductivity and in-phase data are affected. Aerial photographs indicate a 

road-like feature following the linear anomaly and a small building at the terminus. Thus, the 

anomaly is probably a small metal pipe, still in place, which is related to past activities at this 
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site. A similar, far subtler conductive anomaly that extends to the west parallel to the old 

railroad bed may be an artifact of a previous trail; no buried metal is suggested. 

The isolated data block west of the main area shows strong anomalies, many of which are 

probably caused by concrete and metal surface rubble. Some burial seems to have occurred 

here, as some of the anomalies are outside the area of debris. 

Conclusions 

Three significant anomalies were observed in this work: 

0 The main area of landfilling appear to have occurred in the newly forested south-central 

part of the investigated area. Soil excavation and fti, rather than extensive buried 

metals, appear to characterize this zone. These observations are consistent with the 

response of a debris and construction materials landfrill. 

0 Surface and possibly some buried debris are present on the southwest block of Figures 2 

and 3. 

0 Strongly localized FDEM anomalies, hummocky terrain, and observation of buried 

metals (including 5gallon cans) make the small anomalous zone on the north-central 

portion of SWMU 10 worthy of further investigation. 

Other, local anomalies may indicate buried materials, but are less indicative of a deliberate 

landfiig operation. 
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SUPPLEMENTAL INFORMATION 

Environmental Applications of the 
Frequency Domain Electromagnetics 

Geophysical Technique 

Frequency &main electromagnetics (I;zIEM) is a geophysics tool 
used to investigate subsulface conditions prior to drilling. The 
technique is used to map landfills, buried metal objects such as 
drums, former excavations, leachate plumes, utilities, and shallow 
geology. This document describes how FDEM works and how it 
is applied to environmental investigations. 

1.0 Why Use FDEM? 
The heart of an environmental investigation for subsurface contamination is the direct sampling 
of soil and groundwater. To do this, media must be extracted from the subsurface by invasive 
action such as drilling, trenching, or excavation. Inherent in the invasive process are certain 
risks to worker safety and potential spreading of surface contaminant through the borehole. 
In addition, drilling and sampling are expensive, requiring a delicate balance between getting 
enough information to fully characterize and clean up a site and the need to keep costs under 
control. Without prior information on where problems might be in the ground, it is possible that 
contaminant ‘hot spots” can be missed or their size and location inadequately determined. 
Conversely, it is also possible that too many samples may be obtained, resulting in unnecessary 
costs. 



- 

Desctiprion of fhhc EDEM Technique 

available cations within an unrestricted flow path. Such a material is said to be conductive. If 

cation availability or mobility are small, the material is said to be resistive. 

- 
The ability to conduct current is often expressed by a parameter called conductivity, which has 
units of Siemens per meter (S/m), often converted in environmental work to xnillisiemens per 
meter (mS/m). Older literature may use the unit ‘r&o,” which has been replaced by the 
Siemen. A high conductivity value is associated with a good conductor. Another parameter, 
resistivity, is not used in FDEM work but is common to other geophysical techniques. 
Resistivity has units of ohm-meters (Q-m), which is the inverse of conductivity (i.e., 1 S/m = 
1Dm). 

Since water lets conducting cations move freely and dry rock inhibits them, it is hardly 
surprising that the rock matrix material itself is a poor conductor (some exceptions are described 
later). Instead, it is the geometry of the rock’s pore spaces, which contain water, that has a 
dominant effect on conductivity. Porosity describes the relative percentage of the rock volume 
occupied by pore space. In simple materials such as clean sands, the conductivity a,,, of the 
interstitial water may be related to the matrix porosity Q by Archie’s law: 

0, = au, cp-” (1) 

where: 
a is the coefficient of saturation (typically 0.6 to 1.0) 
u, is the conductivity of the rock matrix itself 
m is the cementation factor (typically 1.4 to 2.2). 

Thus, pore fluid conductivity is strongly tied to the porosity. Two other factors are also 
important. The interconnectivity of the pores, known as permeability, is also an important 
factor. Materials with well-connected pores are better conductors than materials which have 
equal porosity but disconnected pores. The degree of saturation naturally has an important 
influence on conductivity, and in undersaturated materials the details of how the pore spaces are 
wetted may also play a role. 

. 

The conductivity difference between dry and wet materials can be several orders of magnitude. 
Thus, the conductivity of the vadose zone may be much different from that of the saturated zone 
or its capillary fringe, even though the soil type may be constant. 

3 
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Table 1 
Conductivity (u) Ranges 

of Near-Surface Materials 

0Rnnge 
Material (mS/m)’ 

WATER 
rainwater 
100 ppm TDS 
1,000 ppm TDS 

SOIL 
dry sand and gravel 
sandy soil 
clayey soil 
loam 
glacial till 

RocK 
Chalk 
liiestont 
dolomite 
shale 
sandstone 
conglomerate 
argillitt 
graniu 
graphitic schist 
gneiss 
basalt 

l-30 

%I 

CO.1 
OS-5 
5-100 
15-200 
0.1-100 

10-100 
<O.l-20 
0.2-5 
0.5-50 
<O.l-20 
0.1-l 
l-loo 
<O.l-5 
lo-l,ooo 
<O.l 
0.1-50 

roodlJaiviry (u) b ccqmsal in millsiemms pa 
~CILT (d/m). Du sawas: McNcill W380. 
1990). Ward W90). and urqmblhkd work by 
Elsafc. 
TDS - mlal disolvcd solii. 

to the strength of the field in the ground. If the ground is not conductive, the signal is relatively 
small; if it is quite conductive (e.g., in saturated clays), the signal is larger. Hence, as the 
antennas are moved across the ground, an image of subsurface conductivity patterns can be 
obtained. These patterns are then interpreted as geologic or man-made changes in the 
subsurface. 

In general, the relationship between magnetic field strength and ground conductivity is complex, 
but FDEM instruments operate on the “low induction number” principle, which simplifies the 
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Fig. I. A typical FDEM instrument. the EM-31. The long 
pole has a tmnsnt&ing antenna at one end and a receiving 
antenna at the other. 

larger. Geologic changes rarely produce strong in-phase anomalies, but buried and aboveground 
metal conductors do. Thus, the in-phase component can be thought of as a metal-detector. 

The simplest way to run FDEh4 is to use a horizontal boom with an antenna at each end, 
separated by a fixed distance (Figure 1). This is the design used in the Geonics EM-3 1, which 
is very commonly used in North America for environmental work. The EM-31 can be operated 

with vertical or horizontal antenna modes (“vertical” and ‘horizontal” refer to the direction of 
electromagnetic field propagation and not the physical orientation of the wires). In vertical 
dipole mode, penetration is 6 meters; in horizontal mode, it is 3 meters. 

FDEM logistics are straightforward. After the survey design is matched to the project objectives 
(see Section 4), the required data density is determined. A grid is presurveyed to establish 
survey lines or nodes at which data are to be collected. The instrument is then taken for a quick 
walkover of the site to locate an area of nominal “background” response, where a base station 
is established. The instrument is carefully calibrated at the base station, and in most cases data 
are recorded periodically at the base station during a survey to check instrument drift (see 
Section 5). 

The instrument is then advanced to the first survey line, and conductivity and in-phase are read 
along with position information. Normally the data are sent directly to a data recorder. The 
instrument is then advanced to subsequent data stations in a logical sequence”to complete data 
collection. 

- / 
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Fig. 2. Spatial aliasing of l-foot data (not aliased) versus IO-foot dizta (severely aliased) in data obtained 
over a small anomaly. 

Figure 2 shows an example of aliasing over a small, well-defined conductivity anomaly. The 
data at l-foot intervals (open boxes) show two low-phase lobes flanking a central high. If data 
had been taken at lo-foot intervals (black boxes), the anomaly would look like a broad low- 
phase zone. It would be detected, but the character of the anomaly would be lost by aliasing. 
In this particular case, data were collected at 5-foot intervals, providing an effective balance 
between resolution and survey economics. 

It is important to note that, even when sampling density is sufficient to resolve a small object, 
the presence of noise may still defeat the imaging process. In the above example, the 5foot data 
set images the anomaly, but consider what would happen if large anomalies occurred every foot 
or so due to lots of buried metal trash. The trash would add to the anomaly in a sporadic way, 
and the anomaly would not be recognized. Thus, aliasing is a function not only of target size 
but the amplitude and spatial frequency of the noise sources. 

. . 

Sampling density must be carefully considered in light of a project’s objectives. To demonstrate 
that a data set is not aliased to the extent of compromising project objectives, a spatial aliasing 

9 
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position of the edge. With care, the interpreter can resolve the edge within one or two meters, 
but no increase in data density will improve this determination further. 

To some degree, resolution can be improved by decreasing the instrument height. The 
instrument is normally carried waist-high (about 1 meter), but can be set on the ground to 
improve resolution. However, such a configuration biases the results according to the ground 
material near the antennas, and greater care must be exercised in survey design. 

If fine-scale resolution is essential, alternative geophysical techniques should be considered. 
Figure 4 compares data collected with an EM-31 with those collected with an EM-61 time- 
domain electromagnetic (TDEM) metal detector. Ignoring the values but just looking at the 
patterns, one can readily see a vast improvement in resolution for the EM-61, which has a 
smaller, more focused antenna. At the site where these data were collected, the survey objective 

Fig. 4. Resolution &fference between FDEM and lDEM data over some narrow met&l pipes and debris. 
On a per site basis, lDEM data cost at leartjive times as much as FDEM data, and penetration is about 
half as deep: further, 7DEM work only over metal, not over disturbed soil and other conaktivity 
changes. Thus, suitability depends on project specifics. 

11 
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low 1100 1110 llzo 1130 1140 1150 

Station (twt wst) 

Fig. 5. Reciprocity bias over an anomaly. Data with reversed tranrmitter-receiver dipole positions give 
diflerent results and shift the spatial positions of anomalies. When reciprocity compromises survey 

integn’p, it can be avoided by always walking the same direCnon while acquiting &a. 

cod.&bmu~ 
cm& *St - 

i 

f 
h-P.. dew - 
W.l8St- 

= 
: 
: 
f 
i 

1000 1100 1110 1120 1lY) 1140 1150 

Station (fwt wst) 

Fig. 6. Response-time bias over the anomaly of Figure 5. 
anomaly forward, as explained in the text. 

Data obtained at a fari pace “drags, the 
l%e soludon is to walk more slowly, but this is not always 

necessary when searching for enended features such as landfills. 
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The obvious solution to the response-time problem is to slow down while taking the 
measurements. However, when large anomalies are to be characterized or anomaly edges and 
positions only need to be roughly known, a certain amount of response time bias may be 
acceptable considering the greater speed of data acquisition. 

Spatial anisotropy is the variation in instrument response with the direction the antennas are 
pointed. When obtaining data over a linear, buried object, the signal will couple better to the 
object with one antenna orientation versus the other. For example, consider a north-south 
oriented, buried pipe. Anomalies using a parallel antenna axis (receiver and transmitter antennas 
on a north-south line) will be narrower and more clearly defined than those obtained with a 
perpendicular antenna axis, and the amplitudes will differ considerably. In contrast, 
measurements will be the same for both orientations over the center of a large sheet-like 
anomaly, such as a large concrete slab. 

Anisotropy can be investigated by making m easurements at two or more orientations and looking 
at the differences. For example, one can calculate a quantity known as the coefficient of 
anisotropy c, = a,/~,, where 1 and 2 indicate the two instrument orientations. A rough 
approximation is made by taking the difference rather than the ratio between the two 
measurements. 

Anisotropy is rarely of concern unless spatial aliasing is also a problem, since a sufficient 
sampling density will define most buried conductors regardless of the antenna-to-object 
orientation. However, the coefficient of anisotropy can be a helpful parameter when mapping 
two-dimensional features or when separating linear features from point-source features. 

5.0 Quality Control Procedures 
A standard set of quality assurance/quality control procedures is followed to determine the 
quality of the data in meeting project objectives. 

Data accuracy is far less important than data precision for most types of geophysical work, since 
relative changes in field response are being sought. However, accuracy is not to be ignored 
altogether. Instrument accuracy for the conductivity parameter is set by factory calibration, but 
field adjustments are made at the beginning of each day to ensure that the measurements 
maintain this accuracy. Because the in-phase component has no fixed reference value, accuracy 
is not an issue in its measurement; instead, daily adjustments ensure a near-zero reference for 
this parameter. 

15 
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Fig. 8. Typical dtiifr in the M-31, from data at a base station repeatedly occupied during the work. 
Although a trend in the dr@ is clear, note that the discontinuities make a linear drift correction subject 
to error. 

Elapwd Tii (Fraction of Day) 

Fig. 9. Drifi of base station data at 14 sites in two states, showing that dri! is not predictable from site 
to site. 
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error into this calculation, so only an approximate correction is possible. In addition, the 
correction can be time-consuming, so it is rarely done unless it will significantly improve the 
results. A simpler approach can be useful at times. When data are collected simultaneously at 

two orientations (e.g., north-facing and east-facing antennas), each measurement has the same 
- 

amount of drift, and their difference will be drift-free. Difference data should be nonzero only 
over two- and three-dimensional objects, which are the usual targets in FDEM investigations; 
hence, difference data are both drift-corrected and are diagnostic of key targets. 

6.0 Data Interpretation 
Compared to many other geophysical techniques, FDEM can be interpreted simply and quickly. 
Following acquisition, the data are downloaded to a computer, edited to correct field errors, and 
then plotted as plan maps. Because utilities and other man-made structures (collectively called 
culture) can cause severe distortions in the measurements, site features are routinely plotted with 
the data to assist the interpretation. 

The interpretation process boils down to distinguishing data patterns caused by the target (drums, 
landfills, etc.) from those caused by noise (unimportant soil changes, culture, etc.). To do this, 
the geophysicist looks at two factors: relative anomaly amplitudes and anomaly spatial patterns. 

Anomaly amplitudes can vary substantially due to site characteristics and the type, size, and 
depth of the buried material. There is no single amplitude “signature” that would identify, for 
example, a drum. However, Table 2 shows “typical” amplitudes from buried materials, based 
on field experience. Note that significant anomalies can be either positive or negative. For 
example, excavated soil in landfills generally should be conductive due to increased soil 
porosity, but can be resistive if imported soil replaces more conductive indigenous clays. Also 
note that light and dense non-aqueous phase liquids (LNAPLS and DNAPLs), which are often 
listed as contaminants of primary interest, are poor targets in most circumstances. As a general 
rule-of-thumb, FDEM is better at finding contaminant sources (such as drums) than finding the 
contaminants themselves (such as fuel spilled from the drums). A major exception is leachate 
fluid, which often increases the ground conductivity appreciably. 

While anomaly amplitude is important, the key to FDEM interpretation is recognizing significant 
spatial patterns in the data. Large, extended targets such as landfills, plumes, and buried 
building foundations can be recognized by their spatial extent. Small objects can often be 
recognized by their small “footprint” as well as characteristic overshoot and undershoot effects 
at their edges. 

19 
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TECHNICALMEMORANDUM 

TO: Mark Taylor/David Porter, SOUTHDIV 
Tonya Barker/Rob Wiiamson, NSA Memphis 
Jack Carmichael, USGS 
Brian Donaldson, EPA 
Jim Morrison, TDEC 
Brenda Duggar, MSC 
E/A&H Project Team 

FROM: 

DATE: 

Brian Mulheam, Ens 

January 9, 1997 

Hoshall 

RE: Surface Soil (0 to 1 foot) Background Dieldrin Concentrations at NSA Memphis 

During the July 24, 1996 BRAC Cleanup Team (BCT) meeting, the BCT decided that the June 2, 1995 

SoiZDieldiin TechnicuZMemorandum should be re-submitted and finalized to clarify the anthropogenic 

background reference concentration (RC) to be used for dieldrin screening comparisons. Two-times the 

arithmetic mean soil dieldrin concentrations, resulting in a background reference concentration (RC) of 

0.262 mg/kg for dieldrin, will be used in baseline risk assessments to determine if dieldrin is a chemical 

of potential concern. The maximum dieldtin concentration reported at a site will be compared to the RC, 

and exceedances will be discussed. Dieldrin will not be identified as a chemical of potential concern 

unless the average reported concentration exceeds the RC. However, site-specific exceedances will be 

noted and discussed as is appropriate. Sample locations the BCT determines to be hot spots will be 

addressed on a site-specific basis. The dieldrin RC was determined as discussed in the June 2 memo, 

which is the source of the text below. 

Chlorinated pesticides (specifically dieldxin) were used extensively in the 1950s and 1960s during a U.S. 

Department of Agriculture white f?inged beetle quarantine. NSA Memphis has record that the agents 

were applied aerially for their intended purpose over the majority of the facility. During the RCRA 
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Surjace Soil (0 to I foot) Background Dirldrin Concentrations at NSA Memphis 
Revised Soil Dieldrin Technical Memorandum 
January 9. 1996 

Facility Investigation, dieldrin and other chlorinated pesticides were detected in most surface soil and 

some subsurface soil samples collected at both SWMUs and background locations. Due to the ubiquitous 

presence of dieldrin in site soil, the following assessment was performed to support risk management 

decisions to be made by the BCT. Figure 1 shows reported surface soil dieldrin concentrations at 

background locations. 

Table 1 shows concentrations ranged from below quantitation limits to 0.3 11 mg/kg with a mean of 0.13 1 

mglkg at background locations. Standard risk assessment methods were used to evaluate the significance 

of the reported concentrations. Default assumptions for residential and occupational exposure scenarios 

were used to project dieldrin-related carcinogenic risk through incidental ingestion and dermal contact 

soil pathways, which were detailed in the November 15, 1996 Technical Memorandum, General Human 

Health Risk Assessment (E?HM) Approach for NSA Memphis. For each exposure scenario, risk was 

estimated using the maximum and mean SWMU-specific dieldrin concentrations. The results of this 

process are provided in Table 2, including concentrations at SWMUs ranging from below quantitation 

limits to 0.609 mg/kg (e.g., average of the duplicate results at SWMU 5, boring 4). 

As shown in Table 2, SWMU 5 had the highest projected soil pathway risk associated with dieldrin at 

maximum concentrations (2.2E-5). The SWMU 5 risk estimate was approximately twice that of the 

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 concentrations reported at each SWMU do not necessitate remedial action 

in the absence of other significant carcinogenic risk contributors. USEPA’s generally acceptable range 

for carcinogenic risk is lE-6 to lE-4. 

Soil dieldrin is not expected to pose a substantial threat to shallow groundwater at any SWMU or 

background location. This conclusion is based on the strong soil binding properties of the compound as 

well as empirical data for subsurface soil that show significant vertical migration has not occurred. 

. 
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Table 1 
Summary of Dieldrin Concentrations 

Reported at NSA Memphis 
Background Locntioac 

LKIcation 

1BGSOOOlOl 

Concentration 
OwJk) Qldifk 

0.215 D 

OBGSOZLSO 1 0.082 D 

OBGS03LSO 1 0.004 U 

OBGSO4LSO 1 0.3 11 D 

OBGSOSLSOl 0.044 

Note: 
D = sample diluted by Laboratory 
U = analyte not detected 
The arithmetic mean dieldrin concentration (i.e., 0. I3 1 mg/kg) was calculated assuming one-half of the detection limit was 
present in sample OBGS03LSOl. 

Table 2 
NSA Memphis Dieldrin Risk Estimates 

Location 

SWMUl 

SW-MU3 

SWMUS 

swMU7 

SWMU8 

SWMU 60 

MaXimum MUUI Residential 
Dieldrin Dieldrin Risk-Based 
OWW O-WW M&W. 

0.192 NA 7.04E-6 

0.023 0.0072 8.43E-7 

0.609 0.126 2.23E-5 

0.055 0.0095 2.02E-6 

0.47 1 0.144 1.73E-5 

0.069 0.0155 2.53E-6 

Residential 
Risk-Based 

Mean 

NA 

2&E-7 

4.62E-6 

3.48E-7 

5.28E-6 

5.68E-7 

Occupational 
Risk-Based 

MaX. 

1.12E-6 

1.34E-7 

3.54E-6 

3.2OE-7 

2.74E-6 

4.01E-7 

Occupational 
Risk-Based 

Mean 

NA 

4.19E-8 

7.33E-7 

5.52E-8 

8.37E-7 

9.01E-8 

Note: the calculations above are based on a slope factor of 16 kg-dayhng. 
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A historical use discussion is also helpful to provide a frame of reference for evaluating reported soil 

dieldrin (and other chlorinated pesticide) concentrations. Information provided by NSA Memphis states 

that chlorinated pesticides (primarily chlordane) were previously used until the late 1980’s for termite 

control around buildings. Although chlordane was used as a single active ingredient application, mixtures 

including dieldrin, aldrin, and heptachlor were also common in the pest control trade. Standard 

application rates resulted in soil concentrations of 500 to 1,000 mg!kg total chlorinated pesticides. For 

comparison, a 10: 1 chlordane:dieldrin mixture used for general subterranean termite control would have 

resulted in residual soil dieldrin concentrations of 50 to 100 mg/kg. These residual application 

concentrations are 50 to 100 times higher than the maximum soil dieldrin concentration reported in NSA 

Memphis surface soil. 

This memo is intended to provide an RC for dieldrin and a risk-based framework for decision making 

regarding how the die&in issue is resolved. Although standard risk assessment techniques are applied, 

final resolution of this issue will require a consensus risk management decision. Of paramount importance 

is the determination of what level of risk is acceptable in light of the extent of dieldrin. 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. 

Dieldrin was used at NSA Memphis as intended, which has been documented and has resulted in dieldrin’s 

widespread extent. Consequently, institutional controls are considered to be the most appropriate means 

of dealing with the dieldrin issue from a human health perspective. These controls may include (but are 

not limited to) public/worker awareness, access restrictions and maintenance of adequate vegetative cover 

to 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, and lakes.) These areas should be emphasized as little control can 

be exercised over the animals who use them. 
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1.0 INTRODUCTION 
This report presents the analytical data collected during the Confirmatory Sampling Investigation 
(CSI) at Naval Support Activity (NSA) Memphis and the quality assurance/quality control 
(QA/QC) evaluation of those data. The data were evaluated to verify that the QC requirements 
of the data set have been met and to characterize the uncertainties of the data. 

The Solid Waste Management Unit (SWMU) 10 soil and groundwater samples were collected in 
May 1996. This sampling event consisted of collecting soil and groundwater during a geo-probe 
investigation of the former SWMU 10 Construction Debris Landfill and go-day Hazardous Waste 
Accumulation Point. Forty percent of the investigative samples were submitted to National 
Environmental Testing Inc. (NET) Laboratory in Bedford, Massachusetts, and reported using 
U.S. Environmental Protection Agency (USEPA) data deliverable levels III and IV. 

Level III data consist of the following: 

b Case narratives 0 MS/MSDs 
0 Sample results 0 GC/MS internal standard areas and 
0 Analytical sequences retention times 
a Preparation logs . Inorganic spikes/duplicates 
b GC/MS tuning data . Laboratory control samples 
. Calibration information 0 ICP check standards 

Percent relative standard deviation l ICP interference check samples 
Percent difference from calibration l ICP serial dilutions 

. Method blanks 0 Atomic absorption spike recoveries 
Legend: 
GUMS = gas chromatography/mass spectrometry 
MS/MSD = matrix spike/matrix spike duplicate 
ICP = inductively coupled plasma 

Level IV data consist of all level III QC information, plus all raw data, bench sheets, and 

instrument printouts. Sixty percent of the investigative samples were analyzed by an onsite 

laboratory provided by Transglobal Environmental Geochemistry (TEG) of Atlanta, Georgia, and 

reported using USEPA data deliverables level II. Level II data are analyzed using the more 

stringent QC criteria for level III data; however, the reported hardcopy deliverables are limited 

and consist of sample results, method blanks, and surrogate recoveries. The analytical methods 

and laboratory deliverables for this phase of the CSI are summarized in Table l-l. 
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Table 1-l 

NSA Memphis Analytical Program 

Analytical Method 

Volatile Organic Compounds 

Semivolatile Organic Compounds 

PesticideslPolychlorinated Biphenyls 

Chlorinated Herbicides 

Organophosphorus Pesticides 

Metals 

Cyanide 

Gasoline Range Organics 

USEPA Method Reference 

SW-846 8240 

SW-846 8270 

SW-846 808118082 

SW-846 8151 

SW-846 8141 

40 CFR Part 264 Appendix IX 

(SW-846 6010/7060/7421/7470/7740) 

SW-846 9010 

SW-846 Modified 801YTN GRO 

Diesel Range Organics SW-846 Modified 8015/TN DRO 

Note: 

TN GRO/DRO = 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 from: 

l 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. 

. Data Quality Objectives for data deliverables as cited in: USEPA Data Quality Objectives 

for Remedial Response Activities, EPA-540/G-87/003, March 1987. 

Data were validated using the following documents (as appropriate): 

b USEPA Contract Laboratory Program National Functional Guidelines for Organic Data 

Review, OSWER, February 1994 (EPA-540/R-94/012). (Organic Functional Guidelines). 

a 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 EnSafe personnel or EnSafe’s subcontractor, Validata 

Chemical Services Inc. (Validata) of Norcross, Georgia. Of the samples submitted to NET, 13 

were validated at level III while six were validated at level IV. All samples analyzed by TEG 

were validated at level II. The data validation findings were summarized separately for each 

individual sample delivery group (SDG). Each SDG usually contained 20 investigative samples 

of one matrix type, i.e., either solid (soil and/or sediment) or water (groundwater and/or surface 

water) samples, except for QC samples, which were not counted as investigative samples. All 
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validation summary reports are included in Attachment A to this appendix. All data summary 

tables are included in Appendix E of this document. 

Samples collected at NSA Memphis were evaluated for volatile organic compounds (VOCs), 

semivolatile organic compounds (SVOCs), pesticide/polychlorinated biphenyls (PCBs), herbicides, 

organophosphorus (OP) pesticides, appendix IX metals, cyanide, diesel range organics (DRO), 

and gasoline range organics (GRO). 

1.1 Organic Evaluation Criteria 

The USEPA methods listed in Table l-l define QC criteria that the laboratory must meet, although 

they do not address data evaluation from a user’s perspective. Evaluation criteria available in the 

Organic Functional Guidelines were used throughout the data evaluation process when the 

analytical methods did not address data usability. 

Data evaluation for samples collected at NSA Memphis included the following parameters: 

. Holding times 0 Laboratory control and 

duplicate samples 

l GC/MS instrument performance checks . Blank analysis 

. Surrogate spike recoveries . Internal standard performance 

l Instrument calibration l Field duplicate precision 

b Matrix spike and matrix spike duplicates . Compound quantitation 

When the QC parameters do not fall within the specific method guidelines, the data evaluator 

annotates or “flags” the corresponding deficient compounds, as outlined in Organic Functional 
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Guidelines. The data from SWMU 10 were evaluated using this approach. The following flags 

were used to annotate data with laboratory and/or field deficiencies or problems: 

Validation Qualifiers 

U Undetected - The analyte was present in a sample, but at a concentration less than 10 

times the blank concentration for common organic constituents (methylene chloride, 

acetone, 2-butanone, and phthalate esters), or five times the blank concentration for other 

constituents; the associated value shown is the quantitation limit after evaluation of the 

blank. 

J Estimated Value - At least one QC parameter was outside control limits. 

UJ Undetected and Estimated - The target analyte was analyzed for, but not detected above 

the listed estimated quantitation limit; the quantitation limit is estimated because at least 

one QC parameter was outside control limits. 

D Diluted Result - The result was obtained from a diluted sample. 

R/UR Unusable Data - At least one QC parameter grossly exceeded control limits. 

These flags were applied to data where deficiencies were noted during validation. Because the 

laboratory uses some of the same qualifiers during analyses, laboratory qualifiers “U” and “J” 

remained on the data, unless superseded by a validation qualifier (e.g., “UJ,” YJR”). Laboratory 

qualifiers that remained on the data after validation are described below: 
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hboratory Qualifiers 

U Undetected - The target analyte was not detected above the Practical Quantitation Limit 

G’QL) . 

J Estimated Value Below PQL - The analyte was detected below the PQL and is 

estimated. 

Appendix E includes tables of all qualified data. 

1.1.1 Holding Times 

Acceptable technical holding times are specified in the analytical methods. The sample holding 

time depends on the type of analysis and whether the sample was preserved. The holding time for 

preserved VOC and GRO analysis is 14 days from the collection date. SVOC, pesticide/PCB, OP 

pesticide, and chlorinated herbicide water samples must be extracted within seven days (14 days 

for DRO) and analyzed within 40 days of extraction. 

1.1.2 GClMS Mass Calibration (Instrument Performance Checks) 

Tuning and performance criteria are established to ensure that the data produced by the instrument 

can be correctly interpreted according to method requirements. These criteria are not sample- 

specific; conformance is determined using standard materials, and therefore must be met in all 

circumstances. The performance standards for VOC (bromofluorobenzene) and SVOC 

(decafluorotriphenylphosphine) are analyzed to determine if the data produced by each instrument 

can be correctly interpreted according to the method requirements. The performance standards 

must be analyzed within 12 hours of sample analysis, and the results must be within the established 

criteria. 
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1.1.3 Surrogate Spike Recoveries 

Surrogate compounds are added to samples and laboratory blanks prior to extraction and sample 

preparation to evaluate the effect of the sample matrix on extraction and measurement procedures. 

Surrogates are organic compounds chemically similar to analytes of interest, but those not 

normally found in environmental samples. 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 each is added to OP pesticide, chlorinated herbicide, DRO, and GRO analyses. 

Percent recovery (%R) of the surrogates is calculated by comparing the amount of the compound 

recovered by the analysis to the amount added to the sample. 

The following surrogate compounds are recommended by the SW-846 methods: 

VOC Surrogates SVOC Surrogates Pesticide/PCB Surrogates 

Toluene-d8 Nitrobenzene-d5 -Tetrachloro-m-xylene 

Bromofluorobenzene 2-Fluorobiphenyl Decachlorobiphenyl 

1,2-Dichloroethane-d4 Terphenyl-d14 

2,4,6-Tribromophenol 

Phenol-d5 

2XhlorophenoLd4 

1,2-Dichlorobenzene-d4 

2- Fluorophenol 

Herbicide Surrogate GRO Surrogate DRO Surrogate 

2,4-Dichlorophenylacetic acid f3-Toluene o-Terphenyl 

Organopbospborus Pesticide Surrogate 

4-Chloro-3-Nitrobenzotrifluoride 
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1.1.4 Instrument Calibration 

Instruments are initially and continually calibrated with standard solutions to verify that they can 

produce acceptable quantitative data for the compounds. 

Initid calibration (CC/MS): The instrument is initially calibrated at the beginning of the 

analytical run to check its performance and to establish a linear five-point calibration curve. The 

initial calibration is verified by calculating the relative response factor (RRF) and the %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 

instrument’s daily performance and to establish the 12-hour RRF on which the sample 

quantitations are based. The continuing calibration is verified by calculating the RRF and the %D 

for each compound. An RRF less than 0.05 or a %D or %drift greater than 25% is outside the 

QC limits for the continuing calibration. 

ZntiZ cdibrahbn (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 no more than 20 % . 

The multicomponent pesticide toxaphene and all PCBs (or Aroclors) are analyzed separately, 

Retention times and CFs are determined for three to five primary peaks. The only review criterion 

for multicomponent compounds is to verify that these steps were taken. 

A five-point initial calibration is analyzed for GRO, DRO, herbicides, and OP pesticides. Two 

methods for calibration may be used: response factor or linear regression methods. For the 
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response factor method, the initial calibration may be verified by calculating the RRF and the 

%RSD for each compound. An RRF less than 0.05 or a %RSD greater than 20% is outside the 

QC limits for the initial calibration. If linear regression is used, the correlation coefficient must 

meet or exceed 0.995 before the samples can be analyzed. 

Continuing calibrufion (CC): Calibration verification, performed to confirm the calibration and 

evaluate instrument performance for single-component pesticides, consists of the analysis of 

instrument blanks, performance evaluation mixtures, and the midpoint concentration of the two 

standard mixes. The %D between the calculated amount and the true amount must not exceed 

15 % on the primary column. 

Multicomponent compounds do not require continuing calibration. 

For GRO, DRO, herbicides and OP pesticides, the continuing calibration is verified by calculating 

the RRF and the %D for each compound. An RRF less than 0.05 or a % D greater than 15 % is 

outside the QC limits for the continuing calibration. 

1.1.5 Matrix Spikes/Matrix Spike Duplicates 

The MS, which is used to determine the accuracy of the analysis for a given matrix, consists of 

adding a known quantity of stock solution to the sample before its preparation and analysis. 

Evaluating the MS data involves two calculations. First, the %R is calculated by comparing the 

amount of the compound recovered by the analysis to the amount added to the sample. In 

addition, the RPD between the MS and the MSD samples is calculated and assessed. No specific 

requirements have been established for qualifying MSlMSD data. However, criteria for applying 

professional judgment are discussed in Organic Functional Guidelines. 
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1.1.6 Laboratory Control and Duplicate Samples 

Some GC methods may require that a laboratory control sample (LCS) and laboratory duplicate 

be analyzed with each SDG. The LCS is used to monitor the overall performance of each step 

during analysis, including sample preparation. All aqueous LCS %R results must fall within the 

control limits established by the laboratory. Laboratory duplicate samples are used to demonstrate 

acceptable method precision at the time of analysis. The RPD between the sample and the 

duplicate sample is calculated. Although no guidelines are established for organic laboratory 

duplicates, sample qualification is left to professional judgment, 

1.1.7 Blank Analysis 

Laboratory method blanks: Method blanks are used to assess the presence and magnitude of 

potential contamination introduced during analysis. Additionally, field blanks may be collected 

to assess any contamination introduced during sample collection, as well as ambient field 

conditions. When chemicals are present in both samples and laboratory blanks analyzed within 

the same 12-hour period, and/or field-derived blanks, the usability of the data depends on the 

reviewer’s judgment and the blank’s origin. According to Organic Functional Guidelines, a 

sample result should not be considered positive unless the concentration of the compound in the 

sample exceeds 10 times the amount in any blank for common laboratory contaminants (i.e., 

methylene chloride, acetone, 2-butanone, and common phthalate esters), or five times the amount 

for other constituents. These amounts are referred to as action levels (ALs). Sample weight, 

volume, and dilution should be considered when calculating ALs because blank samples may not 

be prepared using the same weight, dilution, or volume of sample. The specific actions to be 

taken are as follows: 

. If a chemical is found in the blank but not the sample, no action is taken. 
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l If the sample concentration is greater than the AL, the concentration may be used 

unqualified. 

. If the sample concentration is less than the quantitation limit and less than the AL, the 

sample is reported as nondetect at the quantitation limit. 

Example (using 10X rule): 

Water Sample 
Blank result 1 
Blank AL 10 
PQL 5 
Sample result 4J 
Final result SU 

Diluted Water Sample 
Blank result 1 
Dilution Factor 5 
Blank AL 50 
Diluted PQL 25 
Sample result 4J 
Final result 25u 

In this example, data are not reported as 4U because they are less than the PQL. The dilution factor is used 
to calculate an AL of 50 (1 x 5 x 10). 

. If the sample concentration is greater than the quantitation limit, but less than the AL, then 

the concentration is reported as nondetect “U.” 

Example (using 10X rule): 

Water Sample 
Blank result 
Blank AL 
PQL 
Sample result 
Final result 

6 
60 
5 
50 
5ou 

Soil Sample 
Blank result 6 
% Solids 80 
Blank AL 75 
PQL 5 
Sample result 50 
Final result 5ou 

Diluted Soil Sample 
Blank result 6 
% Solids 80 
Dilution Factor 5 
Blank AL 375 
PQL 25 
Sample result 250 
Final result 250U 

In this example, water sample results less than 60 (or 10 x 6) would be qualified as nondetect. Soil results 
of less than 75 would be qualified as nondetect because percent solids are used to calculate the AL: [(6 + 
0.8) x lo]. In the diluted soil sample, results less than 375 would be qualified as nondetect because dilution 
factors and percent solids are used to calculate the AL: [(6 t 0.8) x 10 x 51. 
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Field-derived blanks: For this project, three types of field-derived blanks were collected: the 

field blank, the equipment rinsate blank (also called a rinsate blank), and the trip blank. The field 

blank is a sample of the source water used onsite, primarily to decontaminate equipment. The 

equipment rinsate blank is a sample of runoff water from one or more pieces of the decontaminated 

equipment used to collect samples. The trip blank is a 40-milliliter volatile organic analysis vial 

filled at the laboratory with certifiable water to assess cross-contamination during VOC sample 

container shipment and handling, both before and after the sample collection. 

The frequencies for collecting these QC samples were defined in Section 4 of the NSA Memphis 

Comprehensive RFI Work Plan (EnSafe/Allen & Hoshall, October 1994) as follows: 

. Field blanks - one per source of water per sampling event 

. Rinsate blank - one per week 

. Trip blank - one per shipment containing VOC samples 

For data validation, each trip blank is associated only with the samples from the same 

shipment/cooler. The field blanks and rinsate blanks apply to a larger number of samples because 

only one is collected per source of water per sampling event. Because field-derived blanks are 

used with method blanks to assess potential cross-contamination of field investigative samples, no 

action is taken if contamination is detected in the method blanks associated with the field-derived 

blanks. 

1.1.8 Internal Standard Performance 

GUMS internal standards are added to samples to ensure the stability of the instrument’s 

sensitivity and response during each analytical VOC and SVOC run. Internal standard area counts 

for samples and blanks must not vary by more than a factor of two (-50% to + 100%) from the 
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associated calibration standard. If an internal standard area count is outside this window, action 

should be taken. 

Listed below are the IS compounds recommended by the methods. 

VOC IS Compounds 
Bromochloromethane 
1,4-Difluorobenzene 
Chlorobenzene-d5 

SVOC IS Compounds 
1,4-Dichlorobenzene-d4 

Naphthalene-d8 
Acenaphthene-dl0 
Phenanthrene-d 10 

Chrysene-d12 
Perylene-d 12 

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 overall precision. Field 

duplicates measure both field and lab precision; therefore, the results may have more variability 

than laboratory duplicates that measure only laboratory performance. 

For the NSA Memphis CSI, RPDs between the samples and duplicates were calculated during the 

validation processes for sample results exceeding the PQL. If the results for any compounds did 

not meet RPD criteria of less than 30% for water and less than 50% (Validata used a control limit 

of 60%) for soil or sediment, the positive results for that compound were flagged as estimated for 

the sample and duplicate only. If one value was nondetect and the other value exceeded the PQL, 

the positive result was flagged as estimated “J,” and the nondetect result as estimated “UJ.” 
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1.1.10 Compound Quantitation 

For organic analytes, the data evaluator must assess the usability of values when multiple sample 

results are reported by the laboratory. The following paragraphs describe actions taken by the 

validator in these cases. 

Reanalyzed Samples: Occasionally, organic samples may require reanalysis because of method 

requirements or poor QC results. Examples of poor QC results are samples analyzed outside 12- 

hour tuning periods, extremely low surrogate %Rs, and IS retention times and/or area counts 

outside QC limits. In these instances, the laboratory may report results for the original and 

reanalyzed sample. During validation, the reviewer evaluates QC associated with the original and 

reanalyzed sample and assesses which sample represents the preferable quality. The sample with 

the preferable QC should be used for interpretation. 
/ 

The preferred analysis is reported as a 

primary sample in EnSafe’s database and analytical tables. 

Diluted Samples: When an analyte response exceeds the linear calibration range of the instrument 

or is off-scale, the laboratory will dilute the sample. If one or more compounds are outside the 

calibration range during initial analysis, the laboratory will flag the analyte “E.” When diluted, 

the sample results will be flagged “D.” Generally, values from the initial analysis will be used 

except where they exceeded the calibration range. Values exceeding the calibration range in the 

initial analysis will be replaced 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. 
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1.2 Inorganic Evaluation Criteria 

SW-846 and 40 CFR Part 264 define QC criteria that the laboratory must meet; however, the 

methods do not address data evaluation from a user’s perspective. When the analytical methods 

did not address data usability, Inorganic Functional Guidelines was used throughout the data 

evaluation process. 

Data evaluation for samples collected at NSA Memphis included the following parameters: 

. Holding times . Inductively Coupled Plasma (ICP) interference check samples 

. Instrument calibration l ICP serial dilutions 

. MS results . LCS results 

. Laboratory duplicates . Blank analysis 

. Field duplicate precision l Atomic Absorption (AA) duplicate injections and postdigestion spike 

recoveries 

According to Inorganic Functional Guidelines, when the QC parameters do not fall within the 

specific method guidelines, the data evaluator annotates or “flags” the corresponding deficient 

compounds. The data from SWMU 10 were evaluated using this approach. The following flags 

were used to annotate data with laboratory and/or field deficiencies or problems: 

Validation Qualifiers 

U Undetected - The analyte was present in a sample, but at a concentration less than five times the blank 

concentration; the associated value shown is the quantitation limit after evaluation of the blank. 

J Estimated Value - At least one QC parameter was outside control limits. 
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UJ Undetected and Estimated - The target analyte was analyzed for, but not detected above the listed 

estimated quantitation limit; the quantitation limit is estimated because at least one QC parameter was 

outside control limits. 

RKJR Unusable Data - At least one QC parameter grossly exceeded control limits. 

These validation flags were applied to data where data deficiencies were noted during validation. 

The laboratory flags values between the instrument detection limit (IDL) and the PQL with a “B” 

qualifier to indicate that the analyte was detected below the PQL and is estimated. During 

validation, all results between the IDL and PQL flagged “B” by the laboratory were changed to 

“I” during validation for consistency. Because the laboratory uses some of the same qualifiers 

during analyses, the laboratory “U” qualifier remained on the data unless superseded by a 

validation qualifier (e.g., “UJ,” “UR”). The laboratory “U” qualifier that remained on the data 

after validation is defined as: 

Laboratory Qualifiers 

U Undetected - The target analyte was not detected above the PQL. 

Appendix E includes tables of all qualified data. 

1.2.1 Holding Times 

Acceptable technical holding times are specified in the analytical methods. The holding time for 

metals analysis is six months, except for mercury, which is 28 days from the date of collection. 

Cyanide analysis has a sample holding time of 14 days from the date of collection. 
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1.2.2 Instrument Calibration 

Initial and continuing calibrations with standard solutions are used to check that the instrument is 

capable of producing acceptable qualitative and quantitative data for the analytes on the 

Appendix IX list. 

Initial calibration is performed to check the instrument’s performance at the beginning of the 

analytical run and to establish a linear calibration curve. Calibration standard solutions are 

analyzed periodically to check the instrument’s performance and 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 the 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 Matrix Spike Analysis 

Samples are spiked with known quantities of analytes to evaluate the effect of the sample matrix 

on digestion and measurement procedures. The %R should be within 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. When an element was outside matrix spike QC limits, 

positive and undetected results for that analyte were qualified for all samples in the SDG as 

specified in the Inorganic Functional Guidelines. 

1.2.4 Laboratory Duplicates 

Laboratory duplicate samples are analyzed to evaluate data precision, a measure of the analysis 

reproducibility. The RPD between the sample and the duplicate sample is calculated. A control 

limit of 20 RPD for aqueous samples and 35 RPD for soil or sediment samples should not be 
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exceeded for analyte values greater than the quantitation limit or two times the quantitation limit, 

respectively. 

1.2.5 Blank Analysis 

Laboratory method blanks are used to assess the existence and magnitude of potential 

contamination introduced during analysis. Additionally, field blanks may be collected to assess 

the potential contamination introduced during sample collection as well as ambient field 

conditions. When chemicals are present in samples and laboratory blanks, the data’s usability 

depends on the reviewer’s judgment and the blank’s origin. According to Inorganic Functional 

Guidelines, a sample result should not be considered positive unless the compound’s concentration 

in the sample exceeds five times the amount in any blank, referred to as ALs. Weight, dilutions, 

and sample volumes should be considered when using the blank criteria because blank samples 

may not be prepared using the same weight, dilution, or volume of sample. The specific actions 

to be taken are as follows: 

l If a chemical is found in the blank but not the sample, no action is taken. 

l If the sample concentration is between the IDL, and less than the AL, the concentration 

is reported as “I-J.” 

. If the sample concentration is greater than the AL, the concentration may be used 

unqualified. 

When the blank concentration was less than the IDL (negative value), but had an absolute value 

greater than the IDL, the AL was 10 times the absolute value of the blank concentration. The 

specific actions are as follows: 
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. If the sample concentration is greater than the AL, the concentration may be used 

unqualified. 

. If the concentration of any detected analyte is less than the AL, the concentration is 

qualified as estimated ‘7.” 

. If the result is nondetect, the concentration is qualified as estimated “UJ.” 

1.2.6 ICP Interference Check Samples 

The ICP interference check sample (ICS) is used to confirm the laboratory instrument’s inter- 

element and background correction factors. Interference samples should be run at the beginning 

and end of each sample analysis or at least twice per eight-hour working shift. The ICS consists 

of two solutions: A and AB. Solution A contains the interferants (aluminum, calcium, iron, and 

magnesium); solution AI3 contains the target analytes mixed with the interferants. An ICS analysis 

consists of analyzing both solutions consecutively, starting with solution A, for all wavelengths 

used for each analyte reported by ICP. 

No analytes should be detected in the ICS solution A other than aluminum, calcium, iron, and 

magnesium. The presence of other analytes could lead to the possibility of false positives or false 

negatives of that analyte in the investigative samples. The %Rs for the ICS solution AB should 

be between 80% and 120%. 

1.2.7 ICP Serial Dilutions 

ICP serial dilutions assess the absence or presence of matrix interference. One sample from each 

set of similar matrix type is chosen for the serial dilution (a five-fold dilution). For an analyte 

concentration that exceeds the IDL by at least 10 times, the measured concentrations of the 
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undiluted and diluted samples should agree within 10%. When an element was outside QC 

criteria, that analyte was flagged as estimated “J” for all positive sample values in the SDG as 

specified in the Inorganic Functional Guidelines. 

1.2.8 Laboratory Control Samples 

LCSs are used to monitor the overall performance of analysis steps, including the sample 

preparation. All aqueous LCS %R results must be within the control limits of 80% to 120%) 

except for antimony and silver, which have no control limits. 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. 

1.2.9 AA Duplicate Injections and Postdigestion Spike Recoveries 

During AA analysis, duplicate injections and postdigestion spikes are used to assess precision and 

accuracy of the laboratory analysis. The %RSD of duplicate injections must agree within 20%. 

The %R of the postdigestion spike sample should fall between 85 % and 115 % . 

1.2.10 Field Duplicate Precision 

One field duplicate was collected for each 10 water and/or soil samples collected. Field duplicate 

samples are analyzed to evaluate overall precision. Field duplicates measure both field and lab 

precision; therefore, the results may have more variability than laboratory duplicates that measure 

only laboratory performance. 

For the NSA Memphis CSI, RPDs between the samples and duplicates were calculated during the 

validation processes for sample results exceeding the IDL. If the results for any compounds did 

not meet RPD criteria of less than 30% for water and less than 50% (Validata used a control limit 

of 60%) for soil or sediment, the positive results for that compound were flagged as estimated for 

D-20 



r- 

CSI Report 
NSA Memphis 

Construction Debris Lund~ll (Eastern Portion) - SWMU 10 
Appendix D -Data Validation Report 

Revision: 3 
September 1 I, 1998 

the sample and duplicate only. If one value was nondetect and the other value exceeded the PQL, 

the positive result was flagged as estimated “J,” and the nondetect result was flagged as estimated 
, 

“UJ. ” 
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2.0 DATA VALIDATION RESULTS - SWMU 10 

All samples were received by the laboratory intact and with the proper documentation. Table 2-l 

summarizes the samples that were included in SWMU 10. 

Table 2-l 
SWMU 10 Sample IDS 

APX 
IX OP P&l 8270 8240 8010 TPH- TPH- 

Sample ID SDG Lab Metals CN Herb Pest PCB svoc vocs VOCS BTEX DRO GRO 

0l0smol01 

oIosooo2ol 

0I0soco301 

oIoslm4Ol 

oIosm5ol 

oIos00060l 

OlOMOO25Ol 

OlOMCal2503 

OlOMOO26OI 

OlOMC02603 

OIOMOO270l 

OIOMM)2703 

OIOMCU2801 

0 I ON00280 I 

OlOMC02803 

010M002901 

OlOM002903 

OIOMOO3lWl 

OIOM003003 

0IoGooo815 

OlOHWJ815 

IL721 NET 

1821 NET 

1821 NET 

1821 NET 

1821 NET 

1821 NET 

1849‘ NET 

I849 NET 

I849 NET 

I849 NET 

1849 NET 

I849 NET 

1849 NET 

1849 NET 

1849 NET 

I849 NET 

l&19 NET 

1849 NET 

1849 NET 

96052 TEG 

96052 TEG 

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 

X 

X 

X 

X 

X 
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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 
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Table 2-l 
SWMU 10 Sample IDS 

Sample ID 

APX 
IX OP Pest/ 8270 8240 f4010 TPH- TPH- 

SDG Lab Metals CN Herb Pest PfJB svoc vocs vocs BTEX DRO GRO 

OlOGWO848 96052 TEG 

01 OH000848 96052 TEG 

OlOGooO722 96052 TEG 

01OG000750 96052 TEG 

OIOGoo924 96052 TEG 

01OGcco950 96052 TEG 

OloGGlOl2 96052 TEG 

0loGMu050 96052 TEG 

OlffioO1ll6 96052 TEG 

OlOG@3l I50 96052 TEG 

0IOG001220 96052 TEG 

0IoGOO1250 96052 TEG 

OIOH001250 96052 TEG 

OIOGCOl32O 96052 TEG 

0IOG001350 96052 TEG 

OIOGOO1420 96052 TEG 

0IOG001450 96052 TEG 

01OG001550 96052 TEG 

OIOGoOl62O 96052 TEG 

010SOlm15 96052 TEG 

0IOc000815 96052 TEG 

010s000915 96052 TEG 

olosoolol5 

oIosao1II5 

OlOSOOl2l5 

010s001315 

96052 

96052 

96052 

96052 

TEG 

TEG 

TEG 

TEG 

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 

X 
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Table 2-l 

SWMU 10 Sample IDS 

Sample ID 

010s001415 

APX 
Ix OP PM/ 8270 8240 8010 TPH- 

SDG 
TPH- 

Lab Metals CN Herb Pest PCB svoc vocs vocs BTEX DRO GRO 

96052 TEG X X 

Notes: , 
APX IX Metals = Appendix IX Metals 
CN = Cyanide 
Herb = Herbicides 
OP Pest = OP Pesticides 
PestJPCB = Pesticides/PCBs 
BTEX = Benzene, Toluene, Ethylbenzene, & Xylene 

Forty-nine investigative samples were analyzed in three SDGs for SWMU 10. Full validation reports 

of this SDG are in Attachment A; data tables are in Appendix E. 

,’ 

2.1 Data Quality 

The overall data quality of the analytical work performed for SWMU 10 was considered satisfactory 

and usable for site remediation and risk assessment. Results outside QA/QC requirements were 

flagged as estimated “J.” This qualification indicates that the data could be biased either high or low. 

Although the data are qualified as estimated, they remain acceptable for use in risk assessment and 

site remediation. 

2.2 Blanks 

The following analytes were detected in several method, trip, and calibration blanks: 

Acetone 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

Chromium 
Cobalt 
Copper 
Dinoseb 
Methylene Chloride 

Lead 
Silver 
Thallium 
Tin 
Vanadium 
Zinc 
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The sample results for these analytes that were attributed to blank contamination were nullified 

during validation. 

2.3 Unusable Data 

A few sample results were rendered unusable because the samples grossly exceeded QC 

parameters. Table 2-2 summarizes the unusable data and explains the qualification. 

Table 2-2 
Unusable Data 

Sample ID Fraction Analyte(s) Explanation 

010!300101 
Herbicides 

Semivolatiles 

All 

All 

Surrogate %Rs < 10% 

Surrogate %Rs < 10% 

olosoOOlolRE Herbicides All 
2,4,5-T 

Holding time exceeded by 28 days 
%D between two columns > 300% 

010soW201 
Herbicides 

Semivolatiles 

All Surrogate %Rs < 10% 

All Surrogate %Rs < 10% 

010SOOO201RE Herbicides All 
2.4-DB 

Holding time exceeded by 28 days 
%D between two columns > 300% 

010s000301 Herbicides 

2.4-DB 
2,4,5-T 

2,4.5-TP 
Dalapon 
Dicamba 

Dichloroprop 
MCPA 
MCPP 

Surrogate IRS < 10% 

010scOo301RE Herbicides All Holding time exceeded by 28 days 

010sooo4o1 Herbicides All Surrogate %Rs < 10% 

010s000401RE Herbicides All Holding time exceeded by 28 days 
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Table 2-2 
Unusable Data 

Sample ID 

010sc0O501 

Fraction 

Herbicides 

Analyte(s) 

2.4-DB 
Dinoseb 
2,4.5-T 

2,4.5-TP 
Dalapon 
Dicamba 

Dichloroprop 
MCPA 
MCPP 

Explanation 

Surrogate %Rs < 10% 

010SOOO501RE Herbicides 

Herbicides 

Holding time exceeded by 28 days 

Surrogate %Rs < 10% 

All 

2,4-DB 
Dinoseb 
2,4.5-T 

2.4.5-7-P 
Dalapon 
Dicamba 

Dichloroprop 
MCPA 
MCPP 

010S000601RE Herbicides 

OlOMOO2503 Herbicides 

All 

Dinoseb 
Dalapon 

Holding time exceeded by 28 days 

Surrogate %Rs < 10% 

Samples 010S000101, 010S000201, 010S000301, 010S000401, 010S000501, and 010S000601 

were qualified as unusable “UR” for nondetect results and estimated “J” for positive results because 

their surrogates demonstrated %Rs less than 10%. These samples were reanalyzed for herbicides 

because the reanalysis exceeded the 14day holding time by more than 28 days, samples were also 

qualified as unusable “UR” for nondetect results and estimated “J” for positive results. The initial 

analysis of samples 010S000101, 010S000201, 010S000301, 010S000401, 010S000501, and 

0 lOSOOO601 represents the preferred holding time. Therefore, these samples were used as the 

investigative samples and appear on the sample data tables. 

D-26 



-- 

- 
F 

CSI Report 
NSA Memphis 

Construction Debris Lanafill (Eastern Portion) - SWMU IO 
Appendix D -Data Validation Report 

Revision: 3 
September I I 1 I998 

The following samples were reanalyzed. The laboratory reported two sample results; the preferred 

analyses were used for interpretation: 

SDG Fraction Preferred Samples Reason 
1821 svoc 010s000101RE Surrogate results improved upon reanalysis 
1821 svoc 010S000201RE Surrogate results improved upon reanalysis 

2.4 Compound Quantitation 

Table 2-3 illustrates the results that were reported from a secondary dilution. 

Sample ID 

o1osOOO1o1 

010s000201 

Table 2-3 
Results Reported From Secondary Dilutions 

Compound 

Dieldrin 

Dieldrin 

010s000401 Heptachior epoxide, Dieldriu, Phenanthrene, Fluoranthene. Pyrene, 
Benzo(a)anthracene, Chrysene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, 
Benzo(a)pyrene 

010s000501 Heptachlor epoxide, Dieldrin, Endrin ketone, Endrin aldehyde, Phenanthrene, 
Anthracene Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, 
Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene 

010s000601 Dieldrin, 4,4’-DDT, Aroclor-1260 

OlOMOO280t Dieldrin 

OlONOO2801 Dieldrin 
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VALIDATA -- 
Chemical Services, Inc. 

(770) 923-3890 
P. 0. Box 930422, Norcross, GA 30093 (770) 923-8769 (Fax) 

COMPANY: 
SITE NAME: 
PROJECT NUMB= 
CONTRACTED LAB: 
QA/QC LEVEL: 
EPA h4El’HOD 
VALIDATION GUIDELJNES: 

SAMPLE MATRICES: 
TYPES OF ANALYSES: 

DATA VALIDATION SUMMARY 
REPORT 

Ensafk’Allen & Hoshall 
NAS Memphis, RFI, Assembly B 
8500.14 
National l?miromtal Testing, Inc. 
EPA Level IV 
EPA SOW 3-90, SW-846 
USEPA CLP Ndiond Fmctiond Guidelines for Op@c Lha 
Review, 1994; UW’A CLP Ndiond Ftazctiond cUidelines for 
Imqpic Dda Review, 1994 
Water and Soil 
Volatile Organ& Semivolatile Organics, PesticidesPCB’s, 
Organophosphorus Pesticides, Chlorinated Herbicides, Gasoline 
Range Organics, Diesel Range Organ&, Total Metals/Cyanide, 

SDG lwMEERs: 1821 (Level IV) 

SAMPLES: 

Client 

010s000101 
OlOSOOOlOlDL 
010SOOO101RE 
010SOOO201 
010S000201DL 
010SOOO201RE 
010s000301 
010s000301RE 
010SOOO4O1 
010SOOO4O1DL 
~010s000401RE 
010SOOO501 
010S000501DL 
010SOOO501RE 
010s000601 
010s000601RE 
OOOl-O507% 

147752m5DL 
147752RJz 
147753 
147753JDL 
147753RE 
147754 
147754RE 
147755 
147755DL 
147755RE 
147756 
147756DL 
147756RE 
147757 
147757RE 
147758 

Mthx 
Soil 
Soil 
soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

Water 

Volatile 

T 

X 

X 

X 

X 

X 

X 

s 

X 

X 
X 

X 
X 

X 
X 

X 
X 

X 

Pesticides/ Chlorinated Metals/ 
J?c.BbHerbicides~ 

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 



r-. Client 
i 

010s000301MS 
010S000301MSD 147754MSD Soil 
010S000601S* 147757s* Soil 
010S000601D* 147757D* Soil 

Client 

if%kZOl 
010s000201 
010s000301 
010SOOO401 
010SOOO501 
OlOS000601 

147753 Soil 
147754 Soil 
147755 Soil 
147756 Soil 
147757 Soil 

Volatile Semi- Pesticides/ Chlorinated Metals 
QlIgaukmy-m 

+ 
+ + 

+ 
+ 

organophos. Gasoline Fhnge Diesel Range 
pesticides 

:: 
??= T 

X X 
X X X 
X X X 
X X X 
X X X 

-t = Non-billable Quality Control Sample 

D* = L.AB DUPLICATE, DL = DILUTION, RE = REEXTRACTION / REANALYSIS, MS = MATRIX 
SPIKE, MSD = MATRIX SPIKE DUPLICATE, S* = MATRIX SPIKE, T = TRIP BLANK 

DATA REVIEWER(S): Linda H Liy Mkvin L. Smith, Jean M Delashmit 

RELEASE SIGNATURE: 
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Data Qualifier Definitions 

J - The association numerical value is an estimated quantity. 

R - The data are unusable (the compo~anaiyte may or may not be 
present). Resampling and manalysis are necessary for verification. 

u - The compouncl/~yte was anal@ for, but not detected. The 
associated numerical value is the sample qua@itation limit. 

UJ - The cmnpound/analyte was analyzed for, but not detected. The sample 
quantitation limit is an estimated quantity. 



DATA QUALIFICATION SUMMARY 

National Environmental Testing, Inc. - 182 1 CLP Organics and Inorganics 

SAMPLE: 010S000101,010S000101DL, OlOSOOOlOlRE, 010S000201, 010S000201DL, 
010S000201RE, 010S000301, 010S000301RE, 010S000401,010S000401DL, 
010S000401RE, 010S000501, 010S000501DL, 010SOOO501RE, 010S000601, 
010S000601RE, OOOTO507%, 010S000301MS, 010SOOO301MSD, 010S000601S*, 
010S000601D* 

VOLATILE ORGANICS 

I*> Holding Tii: 

All Holding T@e criteria were met, so no action was taken. 

II.1 GOMS Tuning: 

AllGC/MSTuningcriteriaweremet,sonoactionwasrequired 

m.> Calibration: 

Initial Calibration: 

All Initial Calibration criteria were met, so no action was required. 

Continuing Calibration: 

lle Percent Differences (%D’s) exceeded the 25% QC limit for the water calibration standard analyzed on 
5/17/% at 09:55 on insGmeniHP597OL for the following compounds: 

l,2dichlomethane (total) 70.5% 
l,l,l4richlomethane 28.8% 

Since only the trip blank was associated with this standard, no action was taken. 

J-v.1 Blanks: 

Method Blanks: 

Methylene chloride (1 ugk) and acetone (5 u&) were detected in method blank VBmO5 
only the trip blank was associated with this blank, no action was taken. 

17L. since 
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Trip Blank: 

Methylene chloride (3 u&) and acetone (7 u&) were detected in the trip blank Detections of 
methylene chloride in the associated samples less than 10X the blank amount were flagged as 
undetected (U) with the analytical results below the CRQL being replaced with the CRQL. Acetone 
was not detected in the associated samples. No fin-her action was rqukd. 

TICS: 

All TIC criteria were me< so no action was required. 

v.1 Surrogate Recoveries: 

AI1 Surrogate Recovery criteria were. me< so no action was reqired 

VI.) Laboratory Control !hnples (LCS): 

No LCS was analyzed in this SDG. No action was taken 

VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

MS / MSD samples were not analyzed in this hction. No action was taken 

VIII.) Field Duplicates: 

Field duplicate samples were not designated in this SDG. No action was taken. 

IX) Intemal standards Performance (ISTD): 

All Internal standards Performance criteria were me4 so no action was required. 

Xl TCL Compound Identification: 

All TCL Compound Identifkation criteria were met, so no action was taken. 

w Compound Quantitation and Reported Contract Requiml Quantitation Limits (CRQL’s): 

AllCRQLcriteriaweremet,sonoactionwasnecesmy. 

XII.) Tentatively Identified Compounds (TICS): 

All TIC Identification criteria were met, so no action was required. 

XIII.) system PerGornmnce: 

All system Perfolmance criteria were met. No action was taken 
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XIV.) Overall Assessment of Data/General: 

All laboratory data were acceptable with quahfications. 

SWOLA TILE ORGANIC3 

I.> Holding Times: 

The holding times from the sampling date to reextraction were 24 days for samples OlOSOOO 10 1RE 
and 010S000201RE, which exceeded the 14 day QC limit. All positive and nondetect results for 
these samples were flagged as estimated (J) and (UJ). 

II*> GUMS Tuning: 

All GUMS Tuning criteria were met, so no action was taken. 

III.> Calibration: 

Initial Calibration: 

The Percent Relative Standard Deviations (%EMYs) exceeded the 30% QC limit for the standards 
anal* on 4/24/% on instrument HP597OF for the following compounds: 

hexachlorocyclopentadiene 52.7% 
2,4dinitrophenol 32.4% 

Since these compounds wex not detected in the associated samples, no action was taken. 

Continuing Calibration: 

-IhePercentDifiikrences (%D’s) exceeded the 25% QC limit for the standard analyzed on 5/29/% at 
12:lO on instrument HP597OF for the following compounds: 

bis(2-chloroethyl)ether 
acenaphthylene 
acenaphthene 
2,4dinitrophenol 
4,6diniti2-methylphenol 
3,3’dichloro~dine 
berm(k)fluoranthene 

27.9% 
25.7% 
25.5% 
51.5% 
42.8% 
46.6% 
25.5% 

All positive and nondetect results for these compounds in associated samples 010S000101,010S000201, 
010SOOO301,010SUOO4O1,010SOOO501 and 010S000601 were flagged as estimated(J) and (UQ. 

‘IhePercentlDiff- (%Ds) exceeded the 25% QC limit for the standard analyzed on 5/30/% at 
10: 19 on ktrument HP597OF for the following compounds: 
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_r? n-nitroso-di-n-propylamine 30.1% 
f 2-nitroaniline 28.2% 

2,4dinitrophenol 36.0% 
4,6dinitro-2methylphenol 34.4% 

All results for these compounds in associated sample 010S000501DL, which consisted entirely of 
nondetects, were flagged as estimated (UT). 

The Percent Differences (%D’s) exceeded the 25% QC limit for the standard analyzd on 513 l/% at 
lo:24 on instmment HP597OF for the following compounds: 

4,6dinitrc+2methylphenol 34.4% 
lEllZd$)flUO~~ 27.2% 

The results for these compounds in associated sample 010SOOO4O1DL mere flagged as estimated (DJ) 
and (UJ). 

The Percent Difkrence (%D) of 2,4dinitrophenol was 27.2% which exceeded the 25% for the 
standards analyzed on 06/05/% at 09:02 on imtmment HP597OF. The results for this compound in 
associated samples OlOSOOOlOlRE and 010SOOO201RE, which were both non-detects, were flagged as 
estimated (UJ). 

IV.) Blank: 

Method Blank: 

f- Tkre were no positive results in the method blank No action was taken 

TICS: 

AllTICcriteriawereme~sonoactionwasnecewry. 

v.1 Surrogate Recoveries: 

The Percent Recoveries (%Rk) wre below their respective QC limits for the following samples: 

ho,+++*++++ 

010sooo201 6 7 8 7 6 7 7 5 

All results for both acid and base/neutral fktions in samples OlOSOOOlOl and 010S000201, which 
consisted entirely of non-detects, wre rejected (R) due to surrogate recoveries of less than 10%. The 
surrogate recmeries mre within the QC limits for the reanalyses of these samples. 

VI.) Laboratory Control Samples (LCS): 

NoLCSwasanalyzedinthisSDG. Noactionwasnecessary. 
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VII.) Matrix Spike 1 Matrix Spike Duplicate (MS / MD): 

MS / MSD samples wre not analyzed in this h-action, no action was taken 

VIII.) Field Duplicates: 

Field duplicate samples were not designated in this SDG. No action was taken. 

IX> Internal standards PeIformance: 

All Intemal standards PeIfoImance criteriawererne$sonoactionwasnx@red. 

Xl TCL Compound Identification: 

All TCL Compound Identification criteria wre met, so no action was requkd. 

XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL’s): 

Phenanthrene, fluomnthene, pyrene, ben@a)anthmcene, chrysene, benzo(b)fluoranti, 
benm(k)fluoranthene and benzo(a)pyrene results for sample 010S000401 wzre above the ir&ument’s 
linear range. The undiluted values for these compounds were replaced with the diluted values with 
appropriate flagging. 

Phenanthrene, anthracene, fluoranthene, pyrene, ber@a)anthrawne, chrysene, ben&b)fluoranthene, 
benz43(k)fluoranthene and benzo(a)pyrene nzsults for sample 010S000501 were above the inskuxnt’s 
linear range. The undiluted values for these compounds were replaced with the diluted values with 
appropriate flagging. 

XII.) Tentatively Identified ComIxxmds (TICS): 

All TIC criteria were met, so no action was necessary. 

XIII.) System Performance: 

All System Performance criteria wre rx$ so no action was taken. 

XIV.) overall Assessment of Data/General: 

All results for both acid and basekutral fkctions of samples OlOSOOOlOl and 010S000201, v&h 
consisted entirely of nondetects, wre rejected (IX) due to surrogate recoveries of less than loo/o. The 
reanalyses of these two samples wre considered by the validator to be of preferable data quality to the 
original analyses because of improved surrogate recoveries. AI1 other labomtory data wre acceptable 
with qualifications. 
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PESTICIDEWCB ‘s 

1.) Holding Times: 

All Holding Time criteria were met, so no action was required. 

n.> Imtrument Perfomance: 

All Pesticide Instmment Performance criteria were met, so no action was taken. 

III.> Calibration: 

Initial Calibration: 

All Initial Calibration criteria mere met, so no action was necessary. 

Continuing Calibration: 

The Percent Difkenm (%D’s) of delta-BHC on the primary column XT&5 (57.5%) and secondary 
column RTX-35 (27.3%) exceeded the 25% QC limit for the standards analyzed on 06/06/% at 19: 18. 
All results for delta-BHC in associated samples 010S000101DL, 010S000201DL, 010S000301, 
010S000401,010S000501 and 010S000601, which consisted entirely of non-detects, were flagged as 
estimated (Ul). 

The Percent Difference (%D) of delta-BHC was 49.7% for the standard analyzed on 06/07/% at 21:25 
on primary column XTI-5, which exceeded the 25% QC limit. The results for this compound in 
associated samples OlOSOOOlOl and 010S000201, which consisted entirely of non-detects, mre 
flagged as estimated (UJ). 

IV.) Blank: 

Method Blank: 

llere were no positive detections in the method blank. No action was required 

v-1 Surrogate Recoveries: 

Ihe Percent Recoveries (%R’s) of decachlorobiphenyl (DCB) wre above the 3@150% QC limits for 
the following samples: 

Client DCB, %R DCB, %R 

010sOOo4O1 444 1140 
010s000501 467 2800 

All positive results for these two samples wx flagged as estimated (J). 
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M--h VI.) Laboratory Control Samples @ES): 
_I 

One LCS was anal* in this SIX? Several Percent Recoveries wre outside the QC limits. Data 
validation action based on LCS recoveries was not required. No action was taken. 

VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

The Percent R.e~~veries (o/aR’s) wz below their respective QC limits in spiked samples 
010S000301MS and 010S000301MSD for the following compounds: 

endosulfan I 
dieldrin 
endrin aldehyde 

IlLcLsR Mt3IL%E 
33 ?t%F 
0 3m6G 

45 38 50-150% 

The non-detect results for endosulfm I and endrin aldehyde in unspiked sample 010S000301 were 
flagged as estimated Q-JQ. The positive result for die&in in the unspiked sample was flagged as 
estimated (J). 

The Relative Percent DifIkrences (RPD’s) of aldrin (47%) and dieldrin (288%) in spiked samples 
010S000301MS and 010S000301bBD exceeded the 40% QC limit. The results for these two 
compounds in unspiked sample 010SOOO301 were flagged as estimated Q and (UJ). 

WI.1 TCL Compound Identification: 

PesticideRCB Identification Summary (ES): 

The Percent DBerenczs (%Dk) between columns 1 and 2 exceeded the 70% QC limit for the 
following compounds and associated samples: 

010s000101 
010s000201 

010SOOO201DL 
010SOOO4O1 
010SOOO501 
010sOOo6O1 

tt%E 
&~sl.llfmII 
garnma&lordane 
aroclor- 1260 
4,4’-DDT 

%I2 
245 
% 
90 
120 
72 
135 
100 
82 

The associated positive sample results for these compounds were flagged as estimated (J). 

IX) Field Duplicates: 

Field duplicate samples wre not designated in this SDG. No action was taken. 
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Xl Pesticide Cleanup Check 

Florisil Cartridge Check 

All criteria wre met, so no action was taken. 

Gel Permeation Chromatography (GPC): 

All GPC criteria were met. No action was necmary. 

XI.) overall Assessment of Data/w: 

Results for die&in in samples OlOSOOOlOl and 010S000201 exceeded the instnmmt’s linear range. 
lk undiluted values were replaced with the diluted values for these compounds in associated samples 
with appropriate flagging. Samples 010S000401 and 010S000501 wre analyzed at 10X dilutions. All 
laboratory data were acceptable with qualifications. 

ORGA NOPHOSPHOR US PESTICIDE9 

I.> Holding Times: 

All Holding Time criteria mere met, so no action was required 

n.> bstrument Pe~+orrnance: 

All Instnrment Per6ormance criteria were met, so no action was taken 

I-II.1 Calibratiorx 

Initial Calibration: 

All Initial Calibration criteria wx me6 so no action was necesmy. 

Continuing Calibration: 

All Continuing Calibration criteria wxe met, so no action was necewuy. 

I-v.1 Blank: 

Method Blank: 

Therewerenopsitivedetectionsinthemethodblank Noactionwasrequkd 

v-1 Surrogate Recoveries: 

All Surrogate Recovery criteria wre met, so no action was required. 
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-- VI.1 M&ix Spike / Matrix Spike Duplicate (MS / MSD): 

The Percent Recovery (%R) of ruled was 39% in spiked sample 010S000301h~iS, which was below the 
50-150% QC limits. The nondetect result for this compound in unspiked sample OlOSOOO3Ol was 
flagged as estimated (UJ). 

‘Ihe Relative Percent Difference (RPD) of merphos was 27% in spiked samples 01 OSOOO3OlMS and 
010S000301h4SD, which exceeded the 25% QC limit. The non-detect result for this compound in 
unspiked sample 010S000301 was flagged as estimated (UJ). 

VII.) TCL Compound Identification: 

Organophosphorus Pesticide Identification Summary (OPIS): 

All OPIS Identification criteria wwz 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 with qualifications. 

CHLORINA TED HERBICIDES 
/ 

I.> Holding Times: 

Tbe holding times from the sampIing date to reextractions were 31 days for samples 010S000101RE, 
010S000201RE, 010S000301RE, 010S000401RE, 010SOOO501RE and 010S000601RE, which exceeded 
the 14 day QC limit by more than 2X All positive nzsults in these samples were flagged as estimated (J) 
and all non-detects were rejected (R). 

II.1 Instrument Perfolmance: 

All Herbicides -t Performance criteria wnz met, so no action was taken. 

II-I*> Calibration: 

Initial Calibration: 

All Initial Calibration criteria were met, so no action was required 

Continuing Calibration: 

lIEPercent DifYexCnces (%I%) exceeded the 25% QC limit for the standard analyzed on 6/01/% at 08:36 
on secondary column RTX-35 for the following compounds: 
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dinoseb 27.6% 
2,4,5-T 26.3% 

All positive and non-detect results for these compounds in associated samples 010S000401, 010S000501 
and 010S000601 wre flagged as estimatd (J) and (Ul). 

The Percent Difkrence (%D) of 2,4-DB was 26.3% for the stat&m! anal@ on 6/09/% at 07: 10 on 
primary column RTX-5, which exceeded the 25% QC limit. All nmlts for this compound in associated 
samples 010S000301RE, 010S000401RE, 010S000501RE and 010S000601RE were previously rejected 
due to excessive holding time exceedances. No further action was required. 

IV.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks. No action mas required. 

v.> Sumogate Recoveri~: 

The Percent Recoveries (%Rk) of the following surrogates were outside the 3 l- 147% QC limits for the 
samples listed: 

%R O/& 
010s000101 Y F 
010SOOO201 18 0 
010SOOO301 10 0 
010SOOO401 11 0 
010s000501 17 0 
010s000601 14 0 

Tbe nondetect results in these samples were rejected (R) due to surrogate recoveries less than 10%. The 
positive results in these samples were flagged as estimated (J). 

VI.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

MS / MSD samples mre not analyzed in this fraction. No action was taken. 

VII.) TCL Compound Identification (HIS): 

The Percent Diffkrenws (?hD’s) betwen cohmns 1 and 2 exceeded the 70% QC limit for the following 
compounds and associated samples: 

z 
%I2 

010s000101RE 400 
01OSOOO201RE 2:iDB 1200 
010SoOO301 2,4-D 114 
010s000501 2,4-D 162 
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The associated positive sample results for compo~ with o/aD’s less than 300% were flagged as 
estimated (J). The positive results for 2,4,5-T in sample OlOSOOOlOlRE and 2,4-DB in sample 
010S000201RE wre rejected (R) because the o/aD’s exceeded 300%. 

VIII.) Field Duplicates: 

Field duplicate samples were not designated in this SDG. No action was taken. 

Ix) overall Assessment of Data/General: 

All non-detect results in all SDG samples were rejected because of O’% surrogate recoveries in the 
original analyses and holding time exceedances (greater than 2X the QC limits) in the reextractions. 
Positive results for 2,4-D and dinoseb in sample 0 10S000301 and 2,4-D in sample 01 OS000601 were the 
only accqtable results in the herbicide f?action. 

GASOLINE RANGE ORGANIC9 

I.> Holding Times: 

All Holding Time criteria were met, so no action was taken 

a.> Instrument Perfolmance: 

All Instmmnt Performance criteria mere met, so no action was necessary. 

m-1 Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was required 

l-v.1 Blank: 

Method Blank: 

There were no positive detections in the method blank. No action was necessary. 

v.1 sunogate Relxmxies: 

All Surrogate Recovery criteria mere me6 so no action was required. 

VI.) Laboratory Control Sample (ES): 

Two LCSs m anal@ for this SDG. All Percent Recovery criteria wzre met. No action was taken. 

VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

MS/MSDsampleswerenotanalyedinthisfiaction Noactionwastaken- 
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WI.) TCL Gmpound Identification: 

All criteria were me< so no action was re+ired 

IX) Field Duplicates: 

Field duplicate samples were not designated in this SDG. No action was taken. 

x> Overall Assessment of Data/General: 

All laboratory data were acceptable without qualification. 

DIDEL RANGE ORGANIC? 

I.1 Holding Thes: 

All Holding Tii criteria were met, so no action was taken 

II.) Instmment Performance: 

All Instmment Performance criteria were me< so no action was necessary. 

III.> Calibration: 

All Initial and Continuing calibration criteria wre met, so no action was reqked. 

IV.) Blank: 

Method Blank: 

Ike were no positive detections in the method blank No action was necessary. 

v-1 Surrogate Recoveries: 

All Surrogate Recovery criteria were met, so no action was taken 

VI.) I&oratory Control Sample (LCS): 

Two LCs’s mere anaIyxd for this SDG. All Percent Recovery criteria WE me% No action was taken 

VII.) Matrix Spike / Matrix Spike Duplicate (343 / MSD): 

MS/h4SDsampleswxnotanalyzedinthisfi-action. Noactionwastaken. 

VIII.) TCL Compound Identification: 

Allcriteriawreme$s0noactionwasreqked. 
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DC> Field Duplicates: 

Field duplicate samples wre not designated in this SDG. No action was taken 

x> overall Assessment of DataGeneral: 

All laboratory data were acceptable without qualification. 

TOTAL M7ZALS AND CYANIDE 

I.1 Holding Times: 

All Holding Tii criteria wee met, so no action was taken 

II.1 Calibration: 

Initial Calibration: 

All Initial Calibration criteria wx me6 so no action was necessary. 

Continuing Calibration Verikation (CCV): 

All Continuing Calibration criteria kwre met, so no action was necessary. 

w Blanks: 
f-. 

lk following blank results represent the highest detections associated with the samples and were used 
for data qualification: 

Blank 

PBS 
2.80 ug/L 

0.87 mgkg 

I eve1 
2.80 mg/kg 
4.33 mgkg 

ICB = Initial Calibration Blank, PBS = Preparation Blank (Soil) 

All results greater than the IDL but less than 5X the blank amount (Action Level) for which the 
contaminated blank was an associated calibration or preparation blank wx flagged as undetected (I-J). 

The following analytes had negative results with absolute values greater than the IDL: 

Blank 

EizzP it?!? Yiifgt 
5x. 

-4: 10 
1.20 mgkg 

CCBl E!z= ug/L 4.10 m&g 
CCBl -2.20 UgL 2.20 mgkg 
cCB3 thallium -2.40 l&L 2.40 mg/kg 
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CCB = Continuing Calibration Blank 

All associated non-detects for thallium were flagged as estimated (UJ). All associated positive sample 
results for the other analytes wre greater than 5X the absolute value of the negative blank results. No 
finther action was required. 

Iv.) ICP Interference Check Sample Results: 

The Percent Remveries (%R’s) of aluminum, calcium, iron nor magnesium were reported on the Form IV. 
No action was taken. 

The following analytes were detected in ICS Solution A at concentrations greater than the IDL: 

antimony 17 ug5 
barium 4ugn 
cadmium 205 ugk 
copper 38 ug/L 
silver 7ugn 
z.inc 50 UgL 
tin 1330 ug/L 

These analytes should not be present. Since neither aluminum, calcium, iron nor magnesium was reported 
on Form Ts for the samples in this SDG, no action was required. 

Negative results were observed in ICS Solution A at absolute concentrations greater than the IDL for the 
following analytes: 

antimony -16 u& 
Chrollilll-ll -10 UgL 
nickel -10 UgfL 
VanadiUm -10 UgL 

Since neither aluminum, calcium, iron nor magnesium was reported on Form I’s for the samples in this 
SIX, no action was required 

V.) ICP Serial Dilution Analysis: 

All ICP Serial Dilution criteria wxe met. No action was taken. 

VI.) Laboratory Control Samples (LCS): 

All LCS Recovery criteria were met. No action was required. 

VII.) Duplicate Sample Analysis: 

All Duplicate Sample criteria mre met, so no action was taken 
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VIII.) Matrix Spike Recoveries: 

The Percent FCecoveries (%Rk) of antimony (55%) and selenium (73.5%) in spiked sample 010SOOO6O1S* 
mre below the 75125% QC limits. AH results for antimony and selenium in the associated samples, 
which consisted entirely of nondetects, were flagged as estimated (UJ). 

9 Field Duplicates: 

Field duplicate samples mre not designated in this SDG. No action was taken 

x> Graphite Furna~ Atomic Absorption QC (GFAA): 

All GFAA criteria were met. No action was necmary. 

XI.) Sample Result, Calculation4kmcription Verification: 

The correct RPD values, where appropriate, wm inserted on the Form VI during validation 

Cadmium was misspelled as “cadium” on all forms in this SDG. No action was required 

XII.) Quarterly Verification of Instmmental 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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VALIDATA 
Chemical Services, Inc. 

(770) 923-3890 
P. 0. Box 930422, Norcross, GA 30093 (770) 923-8769 (Fax) 

DATA VALIDATION SUMMARY 
REPORT 

COMPANY: 
SITENAME: 
PRO= NUMBEEt 
coNTk4cTED LAB: 
QA/QC LEYEL: 
EPA METHOD: 
VALIDATION GUIDELINES: 

SAMPLE MATRIcm 
TYPES OF ANALYSES: 

-P- SDG NuMl3m: 

SAMPLFS: 

Client 
le # 

OlOMOO2501 
OlOMOO25OlRE 
OlOMOO2503 
OlOMOO2601 
OlOMOO2603 
OlOMOO2603RE 
OlOMOO2701 
OlOMOO2703 
OlOMOO2801 
OlOMOO28OlDL 
OlOMOO2803 
OlOMOO2901 
OlOMOO2903 
010M003001 
OlOMOO3003 
OlONOO2801 

148366RE 
148367 
148368 
148369 
148369RE 
148370 
148371 
148372 
148372DL 
148373 
148374 
148375 
148376 
148377 
148378 

EnsakIAllen & Hoshall 
NAS Memphis, RFl, Assembly B 
8500.14 
National Environmental Testing, Inc. 
EPA Level III 
EPA SOW 3-90, SW-846 
USEPA CLP Ndiod Functona! Guiakhes for %mic Dda 
Review, 1994; UYE??A CLP Nctiod Fmtiom? Guiakiines for 
Inorgcnic Dda Review, 1994 
Water and Soil 
Volatile Organ&, Semivolatile Organics, PesticidesKBk, 
Organophosphorus Pesticides, Chlorinated Herbicides, Gasoline 
Range Organics, Diesel Range Organics, Total Metals and 
cLani& 

1849 (Level III) 

Y!z? 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

Volatile 

T 
X 
X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
X 
X 

s 

X 

X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
X 
X 

Pesticides/ Chlorinated 
lrzc&Herbicides 

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 

Total 

X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
X 
X 



Client r- 

OlONOO28OlDL 
OOOTO516% 
OlOMOO25OlMS 
OlOMOO2501MSD 
OlOMOO25OlS* 
OlOMOO2501D* 
OlOMOO2503MS 
OlOMOO2503MSD 
OlOMOO26OlMS 
OlOMOO26OlMSD 

Client 

010MOO2501 
010Moo2503 
OlOMOO2601 
OlOMOO2603 
OlOMOO2701 
OlOMOO2703 
OlOMOO2801 
OlOMOO2803 
OlOMOO2901 
0 lOMOO 
010M003001 
OlOMOO3003 
OlONOO2801 
OlOMOO3003MS 
OlOMOO3003MSD 
010M002501Ms 
OlOMOO25OlMSD 

148379 Water 
148366MS Soil 
148366MSD Soil 
148366S* Soil 
148366D* Soil 
148367MS Soil 
148367MSD Soil 
148368MS Soil 
148368MSD Soil 

148367 
148368 
148369 
148370 
148371 
148372 
148373 
148374 
148375 
148376 
148377 
148378 
148377MS 
148377MSD 
148366MS 
148366MSD 

M&k 
soil 
soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
soil 
soil 
Soil 

Volatile .- Pesticides/ Chlorinated 
ck.gmkssym 

X 
+ 
+ 

+ 
+ 

+ 
+ 

Organophos. Gasoline Range Diesel Range 
pesticides slsgmiG 0Iganb 

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 

+ 
+ 

+ 
+ 

Total 
Metals 

+ 
+ 

T 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

+ = Non-billable Quality Cmtrol Sample 

D* = LAB DUPLICATE, DL = DILUTION, N= FIELD DUPLICATE, RE = REEXTRACTION / 
REANALYSIS, MS = MATRIX SPIKE, MSD = MATRIX SPIKE DUPLICATE, S* = MATRIX SPIECE, 
T=TRIPBLANK 

DATA -S): Linda H Liu, Marvin L. Smith, Jean M Delashmit 



Data Qualifier Definitions 

J - The association nunmical 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 compoundhalyte was analyzd for, but not detected The 
associated numerical value is the sample quantitation limit. 

UJ - The compoundhnalyte was analyzed for, but not detected. The sample 
quantitation limit is an estimated quantity. 



DATA QUALIFICATION SUMMARY 

National Fmimmental Testing, Inc. - 1849 CLP Organics ad Inorganics 

SAMPLE: 010M002501,010M002501RE, 010M002503,010M002601, OlOMOO2603, 
. OlOMOO2603RE, 010M002701,010M002703,010M002801,010M002801DI+ 

010M002803,010M002901,010M002903,010M003001,010M003003, OlONOO2801, 
OlONOO28OlDL, OOOTO516%, OlOMOO25OlMS, OlOMOO25OlMSD, OlOMOO25OlS*, 
OlOMOO2501D*, OlOMOO2503MS, OlOMOO2503MSD, OlOMOO2601MS, 
OlOMOO26OlMSD 

VOLATILE ORGANICY 

I.1 Holding Times: 

All Holding Time criteria were met, so no action was taken 

a.) GC/MSTUIliIlg. 

I-w Calibration: 

Initial CaBration: . . 

All Initial Calibration criteria were me6 so no action was mpired. 

Continuing Calibration: 

The Percent Diffkrence (%D) of 4-methyl-2-pentanone was 32.4% for standad analyzed on 5/21/% at 
0954 on imtmnent HP597OE, which excded the 25% QC limit. All results for this compmd in 
associated samples OlOMOO2501, OlOMOO2503, 010M002601,010M002603,010M002701,010M002803 
and OlOMOO2901, which consisted entirely of nondetects, mre flagged as estimated (UJ). 

-rhePerc4mtDifferences (%D’s) exceeded the 25% QC limit for the stadard analyzed on 5/W% at 09:32 
on imtmment HP597OE for the following cmpmds: 

chloromethane 28.9% 
vinyl chloride 29.2% 

All results for these compounds in associated samples OlOMOO25OlRE, 010M002703,010M002801, 
010M002903,010M003003 and OlONOO2801, which consisted entirely of nodetects, were flagged as 
estimated (UJ). 
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Iv.> Blanks: 

Method Blanks: 

There were no positive detections in the method blanks, no action was taken 

Trip Blank: 

Methylene chloride was detected at 5 ugk in trip blank OOOTO516%. Since methylene chloride was 
not detected in the associated samples, no action was taken. 

TIC’s: 

AllTICcriteriaweremet,sonoactionwasrequired. 

v-1 Surrogate Remveries: 

All Surrogate Recovery criteria were met, so no action was reqked. 

vi.) Laboratoly Control Samples (LCS): 

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 

VIII.) Field Duplicates: 

One set of field duplicate samples, OlOMOO2801/ OlONOO2801, was analyzed by the laboratory. There 
mre no calculable Relative P-t Difkenm (RPD’s) for this set of field duplicate samples, so no 
action ms required 

lx) lntemal standards Pelfii (KID): 

The intemal standard area counts were below the 50-200% QC limits for the following samples: 

OlOMOO2501 44.5% 
OlOMOO25OlRE 49.3% 

The results for compounds quantitated on this ISTD, which consisted entirely of non-detects, mere. 
flagged as estimated (UJ). 

w TCL Compound Identification: 

All TCL Compound Identification criteria wxe met, so no action was taken 
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x.1 Compound Quantitation and Reported Contract Req.&d Quantitation Limits (CRQL’s): 

All CRQL criteria were met, so no action was necessary. 

XII.) Tentatively Identified Compods (TIC’s): 

All TIC Identification criteria wre met, so no action was required, 

XIII.) System Performance: 

All System Performance criteria were met. No action was taken 

XIV.) Overall Asse+sment of Data/General: 

The original analysis of sample OlOMOO2501 was considered by the validator to be of preferable data 
quality to the reanalysis because of few data qualifications. The sampling dates were not reported 
on the spreadsheets. These dates wre manually entered during validation. All laboratory data wx 
auxptable with qualifications. 

SEMn/oLA TILE ORGANICS 

I*> Holding Times: 

All Holding Time criteria were met, so no action was taken 

11.) GUMSTuning: 

Initial Calibration: 

lk Percent Relative Standad Deviations (%RSIYs) exceeded the 30% QC limit for the standards 
analyzed on 4/24/% on iwtmment HP597OF for the following compounds: 

he?Bdlloroc~10pentadiene 52.7% 
2,4dinitro~l 32.4% 

Since these compounds were not detected in the associated samples, no action was taken. 

Continuing Calibration: 

lk Percent DifEkznce (%D) of 4-nitroaniline was 28.0?/% which exceeded the 25% QC limit for the 
standards analyzed on 06/W% at 09:05 on imtmment HP597OF. All results for this compound in the 
samples in this SDG, which consisted entirely of nondet&, wre flagged as estimated (UJ). 

3 

- 



There were no positive results in the method blank No action was taken. 

TICS: 

All TIC criteria w3-e met, so no action was necmsary. 

v.> Surrogate Remveries: 

All Surrogate Recovery criteria were met. No action was required- 

VI.) Laboratory Control Samples (LCS): 

NoLCSwasanalyzedinthisSDG. Noactionwasnekwry. 

VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

‘Ihe Percent Recovery (%R) of pentachlorophenol was 111% in spiked sample OlOMOO26OlMSD, 
which exceeded the 17-109% QC limits. Since this compound was not detected in unspiked sample 
OlOMOO2601, no action was required.. 

VIII.) Field Duplicates: 

One set of field duplicate samples, OlOMOO2801 / OlONOO280 1, was analyzed by the laboratory. 
There mere no calculable Relative Percent Differences (RPD’s) for this set of field duplicate samples, 
sonoactionwasrequired. 

1x1 Internal standards Perfoxmance: 

All Internal standal& Performance criteriawremet,sonoactionwasrequired. 

Xl TCL colnpolmd Identification: 

All TCL Compound Identification criteria were met, so no action was reqked. 

XI.) Coxqmmd Quantitation and Reported Contract Required Quantitation Limits (CRQL’s): 

All CRQL criteria were met, so no action was necessary. 

XII.) Tentatively Identified Compounds (TICS): 

All TIC criteria were me6 so no action was necessary. 
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XllI.) system Performance: 
/- 

- 
r 

All System Performance criteria were met, so no action was taken 

XIV.) owdl Az3sesslnent of Data/General: 

The sampling dates WIZ not reported on the spreadsheets. ‘These dates were manually entered during 
validation. All laboratory data were acceptable with qualifications. 

PESTICZDEWCB ‘s 

1.1 Holding Times: 

All Holding Time criteria were met, so no action was requkd. 

II.1 Instrument Perfolmance: 

All Pesticide Instrument Perfolmance criteria were me& so no action was taken. 

III.) Calibration: 

Initial Calibration: 

All Initial Calibration criteria were me< so no action was necessary. 

Continuing Calibmtion: 

The Percent DifEerences (Y&D+.) of the following compounds on the primary and secondary columns 
exceeded the 25% QC limit for the standa& analyzed on 6/07/% at 08: 11: 

delta-BHC 50.6 

The results for these two compounds in associated samples 010M002501,010M002503,010M002601, 
010M002603,010M002701 and OlOMOO2703, which consisted entirely of non-detects, were flagged as 
estimated (UT). 

The Percent Difference (%D) of delta-BHC was 49.7% for the standard anal+ on WO7/% ti 21:25 
on primary column XTI-5, which exceeded the 25% QC limit. ‘The results for this compound in 
associated samples 010M002801,010M002803,010M002901,010M002903,010M003001, 
OlOMOO3003 and OlONOO2801, which consisted entirely of non-detects, were flagged as estimated 
WJ-J. 

ThePercentLIifE~ (o/aITs) of the following compounds on the primary and secondary columns 
exceeded the 25% QC limit for the star&u& analyzed on 6/14/% at 00:29: 
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The results for these two compounds in associated samples OlOMOO28OlDL and OlONOO28OlDL, 
which consisted entirely of non-detects, wre flagged as estimated (UJ). 

Iv.> Blanks: 

Method Blank: 

‘Ihere were no positive detections in the method blank No action was nquired 

v.> Surrogate Remveries: 

All Surrogate RJZCW~~~ criteria wzre met. No action was required- 

VI.) lAboratory control Samples (LCS): 

OneLCSwsanalyzedinthisSDG. OnePercentRemvezywasoutsidetheQClimits. Data 
validation action based on LCS recoveries was not req.&d. No action was taken. 

VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

- / 
The Percent Recoveries (Y&k) of the following compounds exceeded their respective QC limits in soil 
spiked samples OlOMOO25OlMS and OlOMOO25OlMSD 

x 
My&’ oc 

36-146 
4,4’-DDE 155 30-145 
4,4’-DDD 145 209 31-141 
4,4’-DDT 550 187 25-160 

Positive results for these compounds in unspiked sample OlOMOO2501 were flagged as estimated (J). 

VIII.) TCL Compound Identification: 

PesticideJPCB Identification Summary (PIS): 

IhePercent Di&mKes (%I%) between columns 1 and 2 exceeded the 70% QC limit for the 
following cornpmnds and associated samples: 

OlOMOO2801 

OlONOO2801 
OlOMOO2!903 

heptachlor epoxide 
technical chlordane 

%lR 
122 
71 
114 
123 
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The associated positive sample results for these compounds were flagged as estimated (JJ 

IX) Field Duplicates: 

Field duplicate samples 0 lOMOO and 0 lONOO2801 were analyzed by the laboratory. The calculable 
Relative Percent DBenmces (RPDS) were: 

r 
01ON~2801 

~wk 95 Y&z 1 
alphachlordane 3oug/kg 17 ug/kg 55 
gamma-chlordane 13 ug/kg 6.6 ugkg 65 

The RPD of gamm-chlordane exceeded the 60% QC limit for soil samples. The positive results for 
gammadlordane in the two field duplicate samples wzre flagged as estimated (J). Since the RPD’s for 
other~~~~withinthe60%QClimit,nofiatheractionwastaken. 

x> Pesticide Cleanup Check 

Florisil Cartridge Check: 

Gel Permeation Chromatography (GPC): 

All GPC criteria were met. No action was necessary. 

Xl.) Overall Assessment of Data/General: 

The sample collection date was inmrectly reported on the spreadsheets for all samples in this SDG. 
‘Ihis en-or was czmrctd during validation. 

Results for dieldrin in samples OlOMOO2801 and OlONOO280 1 exceeded the instrmmt’s linear range. 
The original x-auks for die&in in these samples were replaced with dilution analysis results with 
appropriate flagging. 

All other laboratory data were acceptable with qualifications. 

ORGA NOPHOSHOR UY PESTICIDES 

I.1 Holding Tinm: 

All Holding Tii criteria were met, so no action was requiml 

fl.1 Instrument PerfoKnance: 

All IIlshmmt PerfoITnance criteriaw3emet,sonoactionwstaken 
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me) Calibration: 

Initial Calibration: 

All Initial Calibration criteria were met, so no action was necesmy. 

Continuing Calibration: 

The Percent Differences (%Dk) for the following compounds on the primary and secondary columns 
exceeded the 25% QC limit for the standard analyzed on 06/14/% at 06:49: 

38.0 34.0 
mevinphos, alpha 33.0 
diazinon 26.0 
methyl parathion 27.0 
ronnel 26.0 
chloropyrifos 26.0 
stirophos 32.0 

The results for these cmnpounds in associated samples 010M002701,010M002703, OlOMOO2801, 
010M002803,010M002901,010M002903,010M003001,010M003003 and OlONOO2801, which 
umsisted entirely of non-detects, were flagged as estimated (UT). 

Iv.) Blank: 

Method Blank: 

There were no positive detections in the method blank. No action was requimL 

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met. No action was req.&d. 

VI.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

‘Ihe Percent Recoveries (%R’s) of ruled wre 36% and 15%, reqectively, in spiked samples 
OlOMOO25OlMS and OlOMOO25OlMSD, which wex below the 50-150% QC limits. The Relative 
Percent Difkmce (RPD) was 82% for ruled in spiked samples OlOMOO25OlMS and OlOMOO25OlMSD, 
which exceeded the 25% QC limit. The nondetect result for this compound in unspiked sample 
OlOMOO2501 was fla& as estimated (U). 

VI.) TCL Compound Identification 

Organophosphorus Pesticide Identification Summary (OPIS): 

All OPIS Identification criteria wre met. No action was req.&d. 
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VIII.) Field Duplicates: 

One set of field duplicate samples, OlOMOO2801 / OlONOO2801, was analqzed by the laboratory. There 
were no calculable Relative Percent Differences (RPD’s) for this set of field duplicate samples, so no 
action wis required 

UC) Overall Assessment of Data/General: 

Sample collection date was incorrect on the electronic spreadsheet for all samples in this SDG. The date 
was corrected during validation, 

All laboratory data were acceptable with qualifications. 

CIUORINA TED HERBICIDES 

1.) Holding Tii: 

The holding time from sampling date to reextraction was 22 days for sample OlOMOO2603RE, which 
exceeded the 14 day QC limit for soil samples. All results for this sample, which consisted entirely of 
non-detects, wre flagged as estimated (UJ). 

n.> Instmment Performance: 

All Herbicides Instmment Performance criteria were met so no action was taken. 

,-. ma) Calibration: 

Initial calibration: 

All Initial Calibration criteria were met so no action was required 

Continuing Calibration: 

‘Ihe Percent DiEknznce (%D) of MCPA was 31.6% for the standard analyzed on 06/14/% at 0490 on 
primary column RTX-5, which exceeded the 25% QC limit. The positive and non-detect results for this 
compmd in associated samples 010M002601,010M002603, 010M002701,010M002703 and 
OlOMOO2801 were flagged as estimated (J) and (UJ). 

lIX?PercentDifkWES (%D’s) exceeded the 25% QC limit for the standard analyzed on 06/14/% at 
lo:47 on primary column for the following compounds: 

MCPA 31.6% 
MCPP 26.3% 
2,4-DB 26.3% 

The positive and non-detect results for these compounds in associated samples OlOMOO2803, 
010M002901,010M002903,010M003001 and OlOMOO3003 m flagged as estimated (J) and (UJ). 
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The Percent Differences (%D’s) exceeded the 25% QC limit for the standard analyzed on 06/14/% at 
16:41 on the primary column for the following compounds: 

MCPA 31.6% 
MCPP 26.3% 
2,4-DB 31.6% 

The positive and non-detect results for these mnpounds in associated samples OlONOO2801 and 
OlOMOO2603RE were flagged as estimated (J) and (UJ). 

Iv.) Blanks: 

Method Blanks: 

Dinoseb was detected at 2.8 u&g in the method blank Detections of dinoseb in the associated samples 
less than 5X the blank amount mm-e flagged as undetected (U) with the quantitation limit being raised to 
the level of contamination in each sample. 

v.> surrogate Recovelies: 

The Percent Rewveries (%R’s) of surrogate 2,4dichlorophenylacetic acid were below the 3 l-147% QC 
limits for the following samples: 

Client 

OlOMOO2701 
010M003001 

O/OR O/&R 

26 
28 

All positive and nondetect results in samples OlOMOO2701 and 010M003001 were flagged as estimated 
(Jl and WJI. 

VI.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

The Percent Recoveries (%R’s) were outside the l&150% QC limits in spiked samples OlOMOO2503MS 
and OlOMOO2503MSD for the following compounds: 

,i 
4 MLsb!xa 

2,4-DB 8 
” dinoseb 4 0 

2,4,5-T -64 0 
Mapon 0 0 

The non-detect results for dinoseb and dalapon in unspiked sample OlOMOO2503 were rejected due to 
O/&R’s less than 10%. The positive results for silvex, 2,4-DB and 2,4,5-T in unspiked sample 
OlOMOO2503 were flagged as estinuted (J). 

The Relative Percent DiEkrences @PI&) of MCPA (48%), dichloroprop (51%), 2,4-D (56%), silvex 
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(73%) and 2,4-DB (111%) in spiked samples OlOMOO2503MS and OlOMOO2503MSD exceeded the 20% 
QC limit. The results for MCPA, dichloroprop and 2,4-D in unspiked sample OlOMOO2503 wre 
flagged as estimated (.I) and (UJ). The positive results for silvex and 2,4-DB were previously qualified 
based on matrix spike recoveries. No f&her action was taken 

VII.) TCL Compound Identification (HIS): 

All HIS Identification criteria were met. No action was required 

VIII.) Field Duplicates: 

One set of field duplicate samples, OlOMOO2801 / OlONOO2801, was analyzed by the laboratory. The 
only calculable Relative Percent Different (RPD) was: 

10.5% 

The RPD for silvex was within the 60% QC limit for soil samples. No action was required. 

=> Overall Assessment of Data/General: 

Ihe nondetect results for dalapon and dinoseb in unspiked sample OlOMOO2503 were rejected due to 
MS/MSD %R’s less than 10%. The extraction date for sample OlOMOO2603RE was incorrect on the 
spreadsheet. The date was con-e&d during validation. All other laboratory data were acceptable with 
qualifications. 

GASOLINE RANGE ORGANIC? 

I.1 Holding Times: 

All Holding Tii criteria were met, so no action was taken. 

n.1 Instmment Performance: 

All Instmment Performance criteria wre met, so no action was nemsary. 

w Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was required 

IV.) Blank: 

Method Blank: 

There were no positive detections in the method blank No action was necessary. 
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v.> Surrogate Recoveries: 

All Surrogate Recovery criteria Were me< so no action was required. 

VI.) Laboratory Control Sample (LCS): 

Two LCs’s mre analyzed for this SDG. All Percent Recovery criteria were met. No action was taken 

VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

MS / MSD samples were not analyxd in this fraction. No action was taken. 

VIII.) TCL Compound Identification: 

All criteria were met, so no action was reqked. 

UC> Field Duplicates: 

One set of field duplicate samples, OlOMOO2801 / OlONOO2801, was analyzed by the laboratoxy. The 
Relative Percent Difference (RPD) for GRO in this set of field duplicate samples was not calculable. No 
action was required. 

X) Overall Assessment of Data/General: 

Sample collection dates were not reported on the spreadsheets for this fi-action. The dates were entered 
during validation. All other laboratory data mere acceptable without qualification. 

DIESEL RANGE ORGANICS 

1.) Holding Times: 

All Holding Time criteria were met, so no action was taken. 

n.> Imtrument Perfommnce: 

All Illmmxnt Perfo- criteriamremet,sonoactionwasnecesmy. 

m.> Calibration: 

All Initial and Cimtinuing Calibration criteria were met, so no action was requkd 

Iv.1 Blank: 

Method Blank: 

Inhere wxe no positive detections in the method blank. No action was necmary. 

12 



v.1 Surrogate Recoveries: 

All Surrogate Recovery criteria mere met, so no action was required. 

VI.) Laboratory Control Sample (US): 

Two LCS’s were analyzed for this SDG. All Percent Recovery criteria were met. No action was taken 

VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

All MS / MSD Recovery criteria were met. No action was taken 

VIII.) TCL Compound Identification: 

All criteria were me< so no action was required 

IX) Field Duplicates: 

One set of field duplicate sample-s, OlOMOO2801 / OlONOO2801, mas analyzed by the laboratory. The 
Relative Percent DiEerence (RPD) for DRO in this set of field duplicate samples was not calculable. No 
action was required- 

IX> overall hsessment of Data/General: 

Sample collection dates were not reported on the spreadsheets for this fkction The dates were entered 
during validation. All other laboratory data were acceptable without qualification. 

TOTAL METALS AND CYANIDE 

1.1 Holding Tii: 

All Holding Time criteria wre met, so no action was taken. 

II.) Calibration: 

Initial Calibration: 

All Initial Chlibration criteria were met, so no action was necesmy. 

Continuing Calibration Verification (CCV): 

AI1 Continuing Calibration criteria wre met, so no action was necessary. 

III-1 Blanks: 

‘The following blank results represent the highest detections associated with the samples and mere used 
for data qualification: 
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Blank 

ICBl 
ICBl 
ICBl 
ICBl 
ICBl 
CCB4 
ICBl 
PBS 
ICI31 

antimony 
barium 
cadmium 
chromium 
CQbalt 
copper 
silver 
VanadiUm 

zinc 

tin 

Te$E 
2.80 UgL 
4.20 ug/L 
7.00 l&L 
7.80 ugL 
10.6 ug/L 
6.70 ugk 
7.00 UgL 
1.05 m&g 
51.9 ug/L 

Action Le 4 
36.7 m$g 
2.80 mg/kg 
4.20 mgkg 
7.00 mgkg 
7.80 mgfkg 
10.6 m&g 
6.70 m&g 
7.00 mgkg 
5.25 mgkg 
51.9 m&g 

CCB = Continuing Calibration Blank, ICI3 = Initial Calibration Blank, PBS = Preparation Blank (Soil) 

All nzsults greater than the IDL but less than 5X the blank amount (Action Level, mgkg for soil 
samples) for which the contaminated blank was an associated calibration or preparation blank were 
flagged as undetected (U). 

Arsenic had a negative result (-3.10 ug/L) with an absolute value greater than the IDL in the third 
initial calibration blank All associated sample results were greater than 5X the absolute value of the 
negative blank result. No action was required 

w ICP Interference Check Sample Results: 

The Percent Recoveries (%R’s) of aluminum, calcium, iron and magnesium were not reported on the 
Form IV. No action was taken. 

‘Ihe following analytes wre detected in ICS Solution A at concentrations greater than the IDL 

barium 6u& 
cadmium 204 ug/L 
copper 61 ug5 
silver 5ugn 
zinc 56 w& 
tin 1200 UgL 

These analytes should not be present. Since neither aluminum, calcium, iron nor magnesium was 
reported on Form I’s for the sanples in this SDG, no action was required. 

Negative results were observed in ICS Solution A at absolute concentrations greater than the IDL for 
the following analytes: 

Since neither aluminums calcium, iron nor magnesium was reported on Form I’s for the samples in this 
SDG, no action was required. 
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v.> ICP Serial Dilution Analysis: 

All ICP Serial Dilution criteria wee met. No action was taken- 

VI.) Laboratory Control Samples (LB): 

All LCS Recovery criteria mere met. No action was required. 

VII.) Duplicate Sample Analysis: 

All Duplicate Sample criteria were me< so no action was taken 

VII.) Matrix Spike Recoveries: 

The Percent Recoveries (o/aR’s) of antimony (40.3%), arsenic (34.0%) and selenium (57.3%) in spiked 
sample 010MOO2501S* were below the 75-125% QC limits. All positive and non-detect results for 
these analytes in all associated samples were flagged as estimated (J) and (UJ). 

IX> Field Duplicates: 

One set of field duplicate samples, 01 OMOO280 1 and OlONOO2801, was anal* by the laboratory. 
The calculable Relative Percent Differences (RPD’s) wwe: 

2UXXliC 

barium 

cadmium 

chromium 

copper 
lead 

nickel 
Vanadium 

zinc 

v 
li)4 

- 
10.1 

14.2 13.3 
9.7 10.1 
14.5 15.6 
13.9 18.3 
12.2 13.4 
18.7 16.8 
39.4 42.5 

2.9 
6.5 
7.3 
18.3 
27.3 
9.4 
5.8 
7.6 

All Relative Percent DifErmx’s (RPD’s) were within the 60% QC limit for soil samples. No action 
-required 

X) Graphite Furnace Atomic Absorption QC (GFAA): 

All GFAA criteria were met. No action was neuxary. 

XI.) Sample Result, Calculationhmcription Verification: 

Cadmium was misspelled as “cadium” on all forms in this SIX+. No action was taken 

XII.) Quarterly Verification of In&mm&l Parameters: 

Allcriteriaweremet,sonoactionwastaken. 



XIII.) Overall Assesment of Data/General: 

Sample c43Ilection dates were not reported on the spreadsheets for this C-action. The dates were entered 
during validation. All other laboratory data were acceptable without qualification. 
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ENSAFE VALIDATION SUMMARY REPORT 

Site Name: NSA Memphis, Millington, Tennessee 
CT0 and Subtask No. : 0094-001-04-730-00 
Laboratory: Transglobal Environmental Geochemistry, Atlanta, Georgia 
Sample Delivery Group: 96052 
Matrix: Water & Soil 
DQO Level: II 

Table 1 
SDG 9605 

010G000815 X X 

010H000615 X 

010G000648 X X 

OlOHOOO646 X 

OlOG’X’J722 X X 

OlOG000750 X X 

01 OGCJO924 X X 

OlOG000950 X X 

OlOGGl012 X X 

010G001050 X X 

010G001116 X 

010G001150 X X 

OlOG001220 X X 

OlOG001250 X X 

OlOH001250 X X 

ample IDS 

D 6OlOVOCs ETFX 

01oG001320 X X 

OlOG001350 X X 

010G001420 X X 

OlOG001450 X X 

01oG001550 X X 

OlOG001620 X X 

010s000615 X X 

010c000615 X X 

oiosooo915 X X 

010s001015 X X 

010s001115 X X 

OlOSOO1215 X X 

010s001315 X X 

010s001415 X X 

010s001515 X X 

Note: VOC = Volatile Organic Compounds 
BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes 

VALIDATION RESULTS 
All samples were received by the laboratory intact and with the proper documentation on May 7 
- 10, 1996. The following summarizes the data validation results. Tentatively identified 
compounds (TICS) have not been discussed because most compounds are quantitatively uncertain 
(many TICS are unidentifiable and are reported as unknowns). 

Volatile Organic Compound Fraction 
1. All holding times, method blank, and field duplicate results were acceptable. A matrix 
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spike/matrix spike duplicate was not analyzed with this SDG. 

2. The percent recovery of the surrogate 4-bromofluorobenzene exceeded the lower QC 
requirementsof86% to 115% insamples010GO01012(82.6%)and010GO01220(72.9%). 
All results in these samples were qualified as estimated “J” for positive results and “UJ” 
for nondetect results. 

BTEX Fraction 
1. All holding times and method blank results were acceptable. A matrix spike/matrix spike 

duplicate was not analyzed with this SDG. 

2. The percent recovery of the surrogate 4-bromofluorobenzene exceeded the lower QC 
requirements of 86% to 115% in samples OlOGOOO815 (78.9%), 010G001012 (82.4%), 
and OlOGOO1220 (83.6%). All results in these samples were qualified as estimated “J” for 
positive results and “UJ” for nondetect results. 

3. The relative percent difference for toluene (82.3 %) in field duplicate samples OlOGOO1250 
and OlOHOO1250 exceeded the control limit of 30%. Toluene was qualified as estimated 
“J” for a positive result in sample OlOGOO1250 and “UJ” for a nondetect result in sample 
OlOH001250 due to poor field precision. 
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Appendix E 

Analytical Data Tables 



L 

IATALCP3 

39/10/98 

BOIO-VW WLE 10 -------a 
ORlGIRAL ID -----I 
LAB SAlPLE ID ---J 
ID FRCM REPORT --3 
9AM'l.E DATE -----I 
DATE ARALYZED ---a 
mTRI)( --------a-) 
WITS ------.a----) 

CAS #IParameter 

75-01-4 Vinyl chtoride 
75-35-4 1,1-Dichloroethene 

75-09-2 Methylene chloride 
156-60-5 trans-1,2-Dichloroethene 

75-34-3 l,l-Dichloroethane 

156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
71-55-6 l,l,l-Trichloroethane 
56-23-5 Carbon tetrachloride 

107-06-2 1,2-Dichloroethane 

79-01-6 Trichloroethene 

78-87-5 1,2-Dichloropropane 
75-27-4 Bromodichlortxnethane 

10061-01-5 cis-1,3-Dichloropropene 

10061-02-6 trans-1,3-Dichloropropene 
79-00-5 1,1,2-Trichloroethane 

127-18-4 Tetrachloroethene 

124-48-l Dibromochlorcmethane 
108-90-7 Chlorobenzene 
630-20-6 1,1,1,2-Tetrachloroethane 

75-25-2 Bromoform 
79-34-5 1,1,2,2-Tetrachloroethane 

541-73-l 1,3-Dichlorobenzene 

106-46-7 1.4.Dichlorobenrene 
95-50-l 1;2-Dichlorobenzene 

OlO-S-0008-15 
010S000815 
010S000815 
010S000815 
05/08/96 
05/09/96 
Soil 
UG/KC 

96052 VAL 

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 

U 
U 

u 
U 
U 

U 
U 
U 

U 
U 

U 
U 
U 

U 
U 
U 

U 
U 

U 
U 

L 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Soil Samples 

010-C-0008-15 010-s-0009-15 
010C000815 010s000915 
010c000815 010s000915 
010C000815 010s000915 
05/08/96 05/08/96 
05/09/96 05/09/96 
soi 1 soil 
UG/KG UG/KG 

96052 VAL 96052 VAL 

10. 
10. 

10. 
10. 
10. 

10. 
10. 

10. 
10. 
10. 

10. 
10. 
10. 

10. 
10. 
IO. 

10. 
10. 

1.0. 

10. 
10. 

10. 
10. 

10. 
10. 

U 10. 
U 10. 
U 14.6 
U 10. 
U 10. 
u 10. 
U 10. 
U 10. 
U IO. 
U IO. 
U 10. 
U 10. 
U 10. 
U 10. 
U 10. 
U 10. 
U 10. 
U IO. 
U 10. 
U 10. 
U 10. 
U 10. 
U 10. 
U 10. 
U 10. 

U 

U 

U 
U 
U 
U 

U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 

U 
U 

010-s-0010-15 
010s001015 
010s001015 
010s001015 
05/08/96 
05/09/96 
Soil 
W/KG 

96052 VAL 

10. 
10. 
14.5 

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 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

010-s-0011-15 010-S-0012-15 
010s001115 0105001215 
010s001115 O10sOO1215 
010s001115 010S001215 
05/09/96 05/09/96 
05/09/% 05/09/96 
soi L soi 1 
UC/KG UG/KG 

96052 VAL 96052 VAL 

10. 
10. 
10.6 

10. 
10. 

10. 
10. 

10. 
10. 
IO. 
IO. 

IO. 
10. 

10. 
10. 
10. 
10. 

10. 
10. 

10. 
10. 
10. 
10. 
10. 
10. 

U 
U 

U 
U 

U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

Page: 1 

Time: 14:58 

10. 
10. 
14.5 
10. 
10. 

10. 
10. 

10. 
10. 
10. 
10. 

IO. 
10. 

10. 
10. 

10. 
10. 
10. 
10. 
10. 
10. 

10. 
10. 

10. 
10. 

U 
U 

U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

U 
U 

*** Validation Complete *** 



DATALCP3 

09/10/98 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Soil Samples 

MID-VIM VJfF’LE ID -------3 
UIIGIRAL ID -----1 
IA8 SAH’LE ID ---a 
ID FRCH REPORT --2 
SAWLE DATE -----j 
DATE MALYZED ---1 
~TRIX ----------> 
WITS e----------, 

CAS # IParameter 

75-01-4 Vinyl chloride 
75-35-4 1,1-Dichloroethene 

75-09-2 Methylene chloride 
156-60-S trans-1,2-Dichloroethene 

75-34-3 l,l-Dichloroethane 

156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
71-55-6 l,l,l-Trichloroethane 
56-23-5 Carbon tetrachloride 

107-06-2 1,2-Dichloroethane 
79-01-6 Trichloroethene 

78-87-5 1,2-Dichloropropane 
75-27-4 Eromodichloromethane 

10061-01-5 cis-1,3-Dichloropropene 
10061-02-6 trans.-1,3-Dichloropropene 

79-00-S 1,1,2-Trichloroethane 
127-18-4 Tetrachloroethene 

124-48-1 Dibromochloromethane 
108-90-7 Chlorobenzene 

630-20-6 1,1,1,2-Tetrachloroethane 
75-25-2 Ercmoform 

79-34-5 1,1,2,2-Tetrachloroethane 
541-73-l 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 

95-50-I 1,2-Dichlorobenzene 

L 

010-s-0013-15 010-s-0014-15 010-s-0015-15 
010s001315 010s001415 OlOSOD1515 
010s001315 010s001415 010s001515 
010s001315 010s001415 010$001515 
05/09/96 05/09/96 05/10/96 
05/09/96 OS/l O/96 OS/IO/96 
soi 1 soil Soil 
UC/KG UG/KG UG/KG 

96052 VAL 96052 VAL 96052 VAL 

10. 

10. 
12.2 

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 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 

U 
U 
U 

U 
U 

U 
U 

U 
U 

10. 
10. 
10. 

10. 
IO. 

10. 
10. 
10. 
10. 
10. 
10. 

10. 
10. 

10. 
10. 
10. 

10. 
10. 
10. 
10. 
10. 

10. 
10. 
10. 

10. 

U 10. 
U 10. 
U 10.4 
U 10, 
U 10. 
U 10. 
U 10. 
U 10. 
U 10. 
U 10. 
U 10. 
U 10. 
U 10. 
U 10. 
U 10. 
U 10. 
U 10. 
U 10. 
U 10. 
U 10. 
U 10. 
U 10. 
U 10. 
U 10. 
U 10. 

U 

U 

U 
U 

U 
U 

U 
U 

U 
U 
U 
U 

U 
U 

U 
U 

U 
U 
U 

U 
U 
U 

U 
U 

Page: 2 

Time: 14:58 

*** Validation Complete *** 



DATALCP3 

09/10/98 

APX9-IETAL -LE ID --_---_: 

DRtGINAl. ID -----: 
LA8 SAlQLE ID ---: 
ID FRDM REPDRT --: 
SAWLE DATE -----: 
wTR,)( -------mm-; 
WITS -----------: 

010-s-0001-01 
010s000101 
1477528 
010s000101 
05/06/96 
Soil 
HG/KG 

CAS # Parameter 1821 VAL 

7440-36-o Antimony 

7440-38-2 Arsenic 
7440-39-3 garim 

7440-41-7 Serylliun 
7440-43-9 Cadniun 
7440-47-3 Chromiun 
7440-48-4 Cobalt 
7440-50-a Cewer 
7439-92-l Lead 
7439-97-6 Mercury 
7440-02-o Nickel 
7782-49-2 Seleniua 
7440-22-4 Silver 
7440-28-o Thalliun 

7440-62-2 Vanadiun 

7440-66-6 Zinc 
7440-31-s Tin 

NSA MEMPHIS 
Confirmatory Sampling Investigat 

SWMU 10 Soil Samples 

8.1 UJ 
5.7 

116. 
0.38 u 

14.9 
8.3 

6. J 

14.6 
46.8 

0.13 u 
9.5 J 

0.27 UJ 
0.81 U 
0.54 UJ 

16.2 

57.7 
33.4 J 

010-s-0002-01 
010s000201 
147753s 
010s000201 
05/06/96 
Soil 
MG/KG 

1821 VAL 

7.9 UJ 

7.8 
150. 

0.58 U 

20.7 
12.2 

6.7 J 

14.4 
37.8 

0.13 u 
16.9 

0.26 UJ 

0.79 u 

0.53 UJ 

21.5 
51.6 
48.8 J 

010-s-0003-01 
010s000301 
147754s 
010s000301 
05/06/96 
Soil 
MC/KG 

1821 VA1 

7.8 UJ 

10.1 
119. 

0.38 u 

19.3 

6.8 
7.8 J 

17.2 
19.3 

0.13 u 

15.8 
0.26 UJ 

0.78 U 

0.52 UJ 
17.6 

48.2 
32.9 J 

.on 
Page: 3 

Time: 14:58 

010-s-0004-01 
010s000401 
147755s 
OlOSOOO4Dl 
05/O6/96 
Soil 
MC/KG 

1821 VAL 

7.9 UJ 
13.4 
97.3 

0.37 u 
17.9 

6.6 
7.5 J 

15.2 
39.2 

0.13 u 
13.2 

0.26 UJ 
0.79 u 
0.53 UJ 

16.8 

50.2 
37.8 J 

010-s-0005-01 
010s000501 
147756s 
010s000501 
05/06/96 
Soil 
HG/KC 

1821 VAL 

8.3 UJ 

6.7 
119. 

0.39 u 
15.4 

8.1 
7. J 

15.1 

34.3 
0.14 u 

14. 
0.28 UJ 
0.83 U 
0.55 UJ 

17.2 

54.7 
45.3 J 

010-S-0006-01 
010S000601 
147757s 
0105000601 
05/06/96 
Soil 
IG/KG 

1821 VAL 

7.2 UJ 
6.6 

114. 

0.37 u 
17.2 

9.2 
7.1 J 

15.7 
29.2 

0.12 u 
14.3 

0.24 UJ 

0.72 U 
0.48 UJ 

18.4 

58.8 
36.4 J 

l ** Validation Complete l ** 



ITALCPJ 

b/10/98 

iEX -LE ID ---__--: 

DRIGIRAL ID -----: 

CAS i 

7l-43"< 

108"88-: 
100-41-~ 

l330-20-' 

LA6 SAWLE ID ---: 
ID FROn REPDRT --: 
SAWLE DATE -----: 
DATE ARALYZED ---: 
“ATR,)( --a-------; 
WITS -----------: 

ammeter 

enzene 

oluene 
thylbenzene 

ylene (Total) 

. 
T P 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

010-C-0008-15 
O10COO0815 
010C000815 
010C000815 
05/07/96 
05/09/96 
Soil 
UC/KG 

96052 VAL 

5. u 

5. u 

5. u 

5. u 

SWMU 10 Soil-Samples - 

010-S-0008-15 
010s000815 
OlOSOOO815 
010S000815 
05/07/96 
OS/O9196 
Soft 
UG/KG 

96052 VAL 

5. u 
5. u 
5. u 

5. u 

OlO-S-0009-15 
0105000915 
010s000915 
010s000915 
05/08/96 
05/09/96 
SOf! 
UG/KG 

96052 VAL 

5. u 
5. u 

5. u 
5. u 

010-s-0010-15 
010s001015 
010s001015 
0105001015 
OS/O8196 
05/09/96 
Soil 
UC/KG 

96052 VAL 

5. u 

5. u 
5. u 

5. u 

010-s-0011-15 
010s001115 
010s001115 
010s001115 
05/09/96 
05/09/96 
Soil 
UGIKG 

96052 VAL 

5. u 
5. u 
5. u 
5. u 

Page: 4 

Time: 14:58 

010-S-0012-15 
010S001215 
OlOSOO1215 
010S001215 
05/09/96 
05/09/96 
SOfl 
UG/KG 

96052 VAL 

5. u 
5. u 

5. u 
5. u 

l ** Validation Complete *** 
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r 
DATALCP3 NSA MEMPHIS Page: 7 

09/10/98 Confirmatory Sampling Investigation Time: 14:58 

SlR%6”RERR 

CAS A 

94-75-i .4-D 9.4 UR 

94-82-t ,4-DE 9.5 UR 

88-85-7 i noseb 4.7 UR 

93-76-5 ,4,5-T 0.95 UR 

93-72-l ,4,5-TP (Silvex) 0.95 UR 

75-99-O alapon 23. UR 

1918-00-F icamba 0.94 UR 

120-36-5 ichlorprap 9.4 UR 

94-74-6 CPA 930. UR 

93-65-2 CPP 940. UR 

-LE ID ---_-__ J 
DRfGlNM ID -----: 
LA6 SAIR’LE ID ---J 
ID FRDn REPDRT --a 
SAWLE DATE -----) 
DATE EXTRACTED --J 
DATE ARALYZED ---2 
MTRI,( -mm-------, 
aITS -----------, 

ammeter 

l- 
010-s-0001-01 010-s-0002-01 010-s-0003-01 010-S-0004-01 
010s000101 010s000201 010s000301 010s000401 
147752 147753 147754 147755 
010s000101 010s000201 010s000301 010s000401 
05/06/96 05/06/96 05/06/96 05106196 
OS/20196 OS/20196 05/20/96 05/20/96 
06/01/96 06/01/96 D6/01/96 W/O1 I96 
Soil Soil Soil Soi 1 
UGIKG UC/KG UG/KG UC/KG 

1821 VAL 

SWMU 10 Soil Samples 

1821 VAL 

9.4 UR 

9.5 UR 
4.7 UR 
0.95 UR 
0.95 UR 

23. UR 
0.94 UR 

9.4 UR 
940. UR 

940. UR 

1821 VAL 

7. J 

9.5 UR 
3. J 

0.95 UR 
0.95 UR 

23. UR 

0.94 UR 
9.4 UR 

930. UR 

940. UR 

1821 VAL 

9.4 UR 

9.5 UR 
4.7 UR 
0.95 UR 
0.95 UR 

23. UR 
0.94 UR 

9.4 UR 
930. UR 
940. UR 

010-s-0005-01 010-S-0006-01 
010s000501 0105000601 
147756 147757 
010s000501 0105000601 
D5/06/96 05/06/96 
05/20/96 05/20/96 
06/01/96 06/01/96 
Soi L Soi 1 
UGIKG UGIKG 

1821 VAL 

8.4 J 

9.5 UR 
4.7 UR 
0.95 UR 
0.95 UR 

23. UR 
0.94 UR 
9.4 UR 

930. UR 

940. UR 

1821 VAL 

5.7 J 

9.5 UR 
4.7 UR 
0.95 UR 
0.95 UR 

23. UR 
0.94 UR 

9.4 UR 
940. UR 
940. UR 

*** Validation Complete *** 



r 
DATALCP3 

09/10/98 

sua46-w P WLE 10 -----_-: 

ORIGIRM ID -----: 
LA8 SAWLE ID ---: 
IO FRaw REPDRT --: 
!iAWLE DATE -----: 
DATE EXTRACTED --: 
DATE MALYZED ---: 
MTRIX ----------: 
WITS ------_-___; 

CAS # ~Paratneter 

86-50-o Azinphos methyl 

35400-43-2 Sulprofos (Bolstsr) 
2921-88-2 Chloropyrifos 

56-72-4 Counaphos 
8065-48-3 Demeton.0 

333-41-5 Diazinon 
62-73-7 Dichlorvos 

298-04-4 Disulfoton 
13194-48-4 Ethoprop 

115-90-2 Fensulfothion 
55-38-9 Fenthion 

150-50-5 Merphos 
7786-34-7 Mevinphos, Alpha 

300-76-5 Naked 
298-00-o Methyl parathion 

298-02-2 Phorate 
299-84-3 Ronnel 

22248-79-9 Stirophos (Tetrechlorovinphos) 
34643-46-4 Tokuthion 

327-98-O Trichloronate 
126-E-O Demeton,S 

L 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Soil Samples 

010-s-0001-01 
010s000101 
147752 
010s000101 
05/06/96 
05/13/96 
06/03/96 
Soil 

w/Q 

1821 VAL 

110. 

110. 
110. 

110. 
110. 
110. 
110. 
110. 
110. 

110. 
110. 

110. 
110. 
210. 

110. 
110. 

110. 

110. 
110. 

110. 
110. 

U 

U 
U 

U 
U 
U 

U 
U 

U 

U 
U 

U 
U 

U 
U 
U 
U 

U 
U 
U 
U 

010-s-0002-01 
010s000201 
147753 
010s000201 
05106196 
05/13/96 
06/04/96 
Soil 

w/Kg 

1821 VAL 1821 VAL 

100. 

100. 
100. 

100. 
100. 

100. 
100. 
100. 
100. 

100. 
100. 

100. 
100. 
200. 

100. 
100. 

100. 
100. 
100. 

100. 
100. 

U 

U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 

U 
U 

U 
U 
U 

U 
U 

010-s-0003-01 010-s-0004-01 
010s000301 0105000401 
147754 147755 
010s000301 010s000401 
05/06/96 05/06/96 
05/13/96 05/13/96 
06/04/96 06/04/96 
Soil Soil 
w/Kg w/Kg 

1821 VAL 

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 
220. UJ 
110. U 

110. U 

110. U 

110. U 
110. U 

110. U 

110. U 

100. 

100. 
100. 
100. 
100. 

100. 
100. 

100. 
100. 

100. 
100. 
100. 
100. 

210. 
100. 

100. 
100. 

100. 
100. 
100. 
100. 

U 

U 
U 

U 
U 
U 
U 

U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 
U 

010-s-0005-01 
010s000501 
147756 
010s000501 
05/06/96 
05/13/96 
06/04/96 
Soil 

W/Q 

1821 VAL 

’ 100. 

100. 
100. 
100. 
100. 

100. 
100. 
100. 
100. 

100. 
100. 

100. 
100. 
200. 

100. 
100. 
100. 

100. 
100. 

100. 
100. 

U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

U 
U 
U 
U 

U 
U 

U 
U 

Page: 8 
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010-s-0006-01 
0105000601 
147757 
010s000601 
05/06/96 
05/13/96 
06/04/96 
Soil 

'4W.g 

1821 VAL 

90. U 

98. U 
98. U 

98. U 
98. U 
98. U 
98. U 
98. U 
98. U 

98. U 

98. U 

98. U 

98. U 

200. U 
98. U 

98. U 

98. U 

98. U 
98. U 

98. U 

98. U 

*** Validation Complete l ** 



r 
DATALCP3 

09/10/98 

sa46-PEST SAMPLE ID -------J 
ORIGIRAL IO -----I 
LAB SAWLE ID ---I 
ID FROM REPDRT --1 
SAWLE DATE -----a 
DATE ERYRACYED --Y 
DATE ANALYZED ---3 
mTRI,f --__-_--__ J 
m*Ts --------w-e, 

CAS # Parameter 

319-84-6 alpha-BHC 

319-85-7 beta-EHC 
319-86-8 delta-BHC 

58-89-9 game-BHC (Linda& 
76-44-8 Heptachlor 

309-00-2 Aldrin 

1024-57-3 Heptachlor epoxide 
959-98-8 Endosulfan I 

60-57-I Dieldrin 

72-55-9 4,4'-DDE 
72-20-8 Endrin 

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

1031-07-8 Endosulfan sulfate 
50-29-3 4,4'-DDT 
72-43-5 Hethoxychlor 

53494-70-5 Endrin ketone 
7421-93-4 Endrin aldehyde 
5103-71-9 alpha-Chlordane 

5103-74-2 gamna-ChLordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 

11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 

12672-29-6 Aroclor-1248 
11097-69-I Aroclor-1254 
11096-82-5 Aroclor-1260 
12789-03-6 Technical Chlordane 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

010-s-0001-01 
010s000101 
147752 
010s000101 
05/06/96 
05113196 
06/08/96 
Soil 

w/Kg 

1821 VAL 

2.1 u 

2.1 u 
2.1 UJ 

2.1 J 

2.1 u 

1.1 J 

2.8 
2.1 u 

130. D 

28. 
4.3 u 

4.3 u 

5.8 J 

4.3 u 

27. 
21. u 

4.3 u 

4.3 u 

19. 

18. 
43. u 

43. u 

43. u 

43. u 

43. u 

43. u 
43. u 

43. u 

76. 

SWMU 10 Soil Samples - 

010-s-0002-01 
0105000201 
147753 
010s000201 
05/06/96 
05/13/96 
06/08/96 
Soil 

WKg 

1821 VAL 

2. u 
2. u 
2. UJ 
2. u 
2. u 
2. u 
1.5 J 
2. u 

58. D 

8.7 
4.1 u 

2.4 J 
4.1 u 

4.1 u 
21. 
20. u 

4.1 u 

4.1 u 
6.2 
5.8 J 

41. u 
41. u 
41. u 

41. U 
41. u 

41. u 
41. u 
40. J 
70. 

010-s-0003-01 
010s000301 
147754 
010$000301 
05/06/96 
05/13/96 
06/07/96 
Soil 
w/Kg 

1821 VAL 

2.2 u 

2.2 u 
2.2 UJ 
2.2 u 
2.2 u 
2.2 UJ 
2.2 u 

2.2 UJ 
69. J 

4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
3.8 J 

22. u 
4.4 u 

4.4 UJ 
2.2 u 
2.2 u 

44. u 
44. u 
44. u 

44. u 
44. U 

44. u 
44. u 

44. u 
44. u 

010-s-0004-01 
010s000401 
147755-10 
0105000401 
05/06/96 
05/13/96 
06/07/96 
Soil 

WKg 

1821 VAL 

21. U 

21. U 
21. UJ 

21. U 

21. U 

21. U 
68. JD 

21. U 

29. JD 

42. U 
42. U 

42. U 
42. U 

42. U 

42. U 
210. U 

42. U 

42. U 

21. U 

21. U 
420. U 

420. U 

420. U 

420. U 

420. U 

420. U 

420. U 

420. U 

420. U 

010-s-0005-01 
010s000501 
147756-10 
0105000501 
05/06/96 
05/13/96 
06/07/96 
Soil 

w/Q 

1821 VAL 

20. u 

20. u 
20. UJ 
20. u 
20. u 
20. u 

90. JD 
20. u 

230. JD 

41. u 
41. u 
41. u 
41.5 u 
41. u 
41. u 

200. u 
57. JD 
30. JD 
20. u 
20. u 

410. u 

410. u 
410. u 
410. u 

410. u 
410. u 
410. u 
410. u 
410. U 

Page: 9 

Time: 14:58 

010-s-0006-01 
OlOSOOO6Ol 
147757-5 
010s000601 
05/06/96 
05/13/96 
06107196 
Soil 
w/Kg 

1821 VAL 

9.8 U 

9.8 U 
9.8 UJ 
9.8 U 
9.8 U 

9.8 U 
9.8 U 
9.8 u 

67. D 
20. u 
20. u 

20. u 
20. u 
20. u 

22. JD 
98. u 
20. u 

20. u 
9.8 u 

9.8 U 
200. u 
200. u 
200. U 
200. u 
200. u 

200. u 
200. u 

340. D 
200. u 

*** Validation Complete l ** 



r DATALCP3 

09/10/98 

su846-sv(yL -LE ID ------- 

ORSGINM ID -----’ 
LAB SAWLE ID ---’ 
ID FW REPDRT --: 
SAWLE DATE -----: 
DATE EXTRACTED --: 
DATE WLYZED ---: 
MTRIX ---w-w-me-: 
““ITS __--_______; 

CAS # Parameter 

108-95-2 Phenol 
111-44-4 bis(2-ChloroethylIether 

95-57-8 2-Chlorophenol 
541-73-I 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 

95-50-I 1,2-Dichlorobenrene 
95-48-7 2-Methylphenol (o-Cresol) 

108-60-I 2,2B-oxybis(l-Chloropropane) 
106-44-5 4-Methylphenol (p-Cresol) 

621-64-7 N-Nitroso-di-n-propylamine 
67-72-l Hexachloroethane 
98-95-3 Nitrobenzene 
78-59-l Isophorone 
88-75-5 2-Nitrophenol 

105-67-9 2,4-Dimethylphenol 

111-91-1 bis(Z-Chloroethoxy)methane 
120-83-2 2,4-Dichlorophenol 

120-82-l 1,2,4-Trichlorobenrene 
91-20-3 Naphthalene 

106-47-8 4-Chloroaniline 

87-68-3 Hexachlorobutadiene 
59-50-7 4-Chloro-3-methylphenol 

91-57-6 2-Methylnaphthalene 
77-47-4 Hexachlorocyclopentadiene 

88-06-2 2,4,6-Trichlorophenol 
95-95-4 2,4,5-Trichlorophenol 
91-58-7 2-Chloronaphthalene 

88-74-4 2-Nitroaniline 
131-11-3 Dimethylphthalate 

208-96-8 Acenaphthylene 
606-20-2 2,6-Dinitrotoluene 

99-09-2 3-Nitroaniline 

83-32-9 Acenaphthene 
51-28-5 2,4-Dinitropherml 

100-02-7 4-Nitrophenol 
132-64-9 Dibenzofuren 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMG 10 Soil-Samples 

Page: 10 

lime: 14:58 

010-S-0001-01 RE 
OlOSOOOlOlRE 
147752RE 
010S000101RE 
05/06/96 
05/30/96 
06/05/96 
Soil 
w/Kg 

1821 VAL 

430. UJ 

430. UJ 
430. UJ 

430. UJ 

430. UJ 
430. UJ 

430. UJ 

430. UJ 

430. UJ 

430. UJ 
430. UJ 

430. UJ 

430. UJ 
430. UJ 

430. UJ 

430. UJ 

430. UJ 

430. UJ 
430. UJ 

430. UJ 

430. UJ 

430. UJ 

430. UJ 
430. UJ 

430. UJ 

1100. UJ 

430. UJ 

1100. UJ 
430. UJ 

430. UJ 

430. UJ 
1100. UJ 

430. UJ 

1100. UJ 
1100. UJ 

430. UJ 

010-S-0002-01 RE 
OlOSOOO2OlRE 
147753RE 
010S000201RE 
05/06/96 
05/30/96 
06tOSt96 
Soil 

WKg 

1821 VAL 

420. UJ 
420. UJ 
420. UJ 
420. UJ 
420. UJ 
420. UJ 

420. UJ 
420. UJ 

420. UJ 

420. UJ 
420. UJ 

420. UJ 
420. UJ 
420. UJ 

420. UJ 

420. UJ 

420. UJ 

420. UJ 
426. UJ 

420. UJ 
420. UJ 

420. UJ 

420. UJ 

420. UJ 

420. UJ 

1000. UJ 
420. UJ 

1000. UJ 

420. UJ 

420. UJ 
420. UJ 

1000. UJ 

420. UJ 

1000. UJ 
1000. UJ 

420. UJ 

010-s-0003-01 
010s000301 
147754 
010$000301 
05/06/96 
05/15/96 
05/29/96 
Soil 
w/Kg 

1821 VAL 

440. U 440. 
440. UJ 440. 
440. U 440. 
440. U 440. 
440. U 440. 
440. U 440. 
440. U 440. 
440. U 440. 
440. U 440. 

440. U 440. 
440. U 440. 
440. U 440. 
440. U 440. 
440. u 440. 
440. U 440. 
440. U 440. 
440. U 440. 
440. U 440. 

86. J 350. 
440. U 440. 
440. U 440. 
440. U 440. 
440. U 130. 
440. U 440. 
440. U 440. 

1100. U 1100. 
440. U 440. 

1100. U 1100. 
440. U 440. 
440. UJ 46. 
440. U 440. 

1100. U 1100. 
99. J 760. 

1100. UJ 1100. 
1100. U 1100. 

440. U 510. 

010-s-0004-01 
010s000401 
147755 
010$000401 
05/06/96 
05/15/96 
05129196 
Soil 

WKg 

1821 VAL 

U 

UJ 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

U 
J 
U 
U 

U 
J 

U 
U 

U 
U 
U 

U 
J 
U 

U 
J 
UJ 
U 

010-s-0005-01 
0105000501 
147756 
010s000501 
05/06/96 
05/15/96 
05/29/w 
Soil 

w/Kg 

1821 VAL 

450. 

450. 
450. 

450. 
450. 
450. 

450. 
450. 
450. 

450. 
450. 

450. 
450. 
450. 

450. 
450. 
450. 

450. 
330. 
450. 
450. 
450. 
150. 

450. 
450. 

1100. 
450. 

1100. 

450. 
140. 
450. 

1100. 

1300. 
1100. 
1100. 

750. 

U 

UJ 
U 
U 
U 
U 
U 
U 
U 

U 
U 

u 
U 
U 

U 
U 

U 
U 
J 

U 
U 
U 
J 

U 
U 

U 
U 
U 
U 
J 
U 
U 
J 
UJ 
U 

010-S-0006-01 
OlOSOOO6Ol 
147757 
OlOSOOO6Ol 
05/06/96 
05/16/96 
05/29/96 
Soil 

w/Kg 

1821 VAL 

390. U 
390. UJ 
390. U 

390. U 
390. U 

' 390. U 

390. U 
390. U 
390. U 

390. U 
390. U 
390. U 
390. U 

390. U 

390. U 

390. U 
390. U 

390. U 
44. J 

390. U 

390. U 

390. U 

42. J 
390. U 

390. U 

980. U 
390. U 

980. U 
390. U 

390. UJ 

390. U 

980. U 

160. J 

980. UJ 

980. U 

96. J 

*** Validation Complete *** , 



r 
DATALCP3 

09/10/98 

sm46-SUM -LE ID --m--m-: 
ORIGINAL ID -----: 
LAB SAMPLE ID ---: 
ID FRDn REKIRT --: 
SAWLE DATE -----: 
DATE EXTRACTED --: 
DATE ANALYZED ---: 
mTRl,( _---___--_; 
WITS -----------; 

CAS #IP ammeter 

121-14-2 2,4-Dinitrotoluene 

84-66-2 Diethylphthalate 
7005-72-3 4-Chlorophenylphenyl ether 

86-73-7 FLuorene 
100-01-6 4-Nitroaniline 
534-52-l 2-Methyl-4,6-Dinitrophenol 

86-30-6 I-Nitrosodiphenylamine 
101-55-3 4-Ermophepyl-phenylether 
118-74-I Hexachlorobenzene 

87-86-5 Pentechlorophenol 
85-01-8 Phenanthrene 

120-12-7 Anthracene 
86-74-a Carbazole 

84-74-2 Di-n-butylphthalate 
206-44-o Fluoranthene 

129-00-o Pyrene 
85-68-7 Butylbenzylphthalate 
91-94-I 3,3'-Dichlorobenzidine 
56-55-3 BenrofaIanthracene 

218-01-P Chrysene 
117-81-7 bis(Z-Ethylhexyl)phthalate (BEHP) 
117-84-O Di-n-octylphthalate 
205-99-2 Benzo(b)fluoranthene 

207-08-9 Benro(k)fluorenthene 
50-32-8 Benzo(a)pyrene 

193-39-5 Indeno(l,2,3-cdlpyrene 
53-70-3 Dibenz(a,h)anthracene 

191-24-2 Benzofg,h,i)perylene 

NSA MEMPHIS Page: 11 
Confirmatory Sampling Investigation Time: 14:58 

010-S-0001-01 RE 
OlOSOOOlOlRE 
147752RE 
OlOSOOOlOlRE 
05/06/96 
05/30/96 
06/05/96 
Soil 

WKg 

1821 VAL 

430. UJ 

430. UJ 
430. UJ 

430. UJ 
1100. UJ 
1100. UJ 

430. UJ 
430. UJ 
430. UJ 

1100. UJ 
59. J 

430. UJ 
430. UJ 
430. UJ 
130. J 
110. J 

430. UJ 
430. UJ 

73. J 

78. J 
430. UJ 
430. UJ 

58. J 
78. J 

75. J 

55. J 
430. UJ 

70. J 

SWMU 10 Soil Samples 

010-S-0002-01 RE 
010S00020lRE 
147753RE 
010S000201RE 
05/06/96 
05/30/96 
06/05/96 
Soil 

w/Kg 

1821 VAL 

420. UJ 440. 
420. UJ 440. 
420. UJ 440. 
420. UJ 68. 

1000. UJ 1100. 
1000. UJ 1100. 
420. UJ 440. 
420. UJ 440. 
420. UJ 440. 

1000. UJ 1100. 
420. UJ 600. 
420. UJ 130. 
420. UJ 120. 
420. UJ 440. 

75. J 750. 
58. J 640. 

420. UJ 440. 
420. UJ 440. 

50. J 350. 
49. J 350. 

420. UJ 440. 
420. UJ 440. 

44. J 360. 
59. J 260. 
58. J 340. 

420. UJ 200. 
420. UJ 87. 

44. J 250. 

010-5-0003-01 
OlDSOOO3Ol 
147754 
010s000301 
05/06/96 
05/15/96 
05/29/96 
Soil 

W Kg 

1821 VAL 

U 

U 
U 
J 
U 

UJ 
U 
U 

U 
U 

J 
J 

U 

U 

UJ 
J 

J 
U 

U 
J 
J 

J 
J 
J 
J 

010-s-0004-01 
0105000401 
147755 
010s000401 
05/06/96 
05/15/96 
05/29/96 
Soil 

'a/Kg 

1821 VAL 

440. 

440. 
440. 
830. 

1100. 
1100. 

440. 
440. 
440. 

1100. 
13000. 

2100. 
1900. 

440. 
16000. 

13000. 
440. 
440. 

6400. 
7400. 

440. 
440. 

6800. 
4900. 

6000. 

2300. 
1200. 
2400. 

U 

U 
U 

U 
UJ 
U 
U 
U 

U 
D 

U 
D 
D 
U 

UJ 
D 
D 

U 
U 
0 

DJ 
D 

010-s-0005-01 
010s000501 
14rn6 
010s000501 
05/06/96 
05/15/96 
05/29/96 
Soil 

w/Q 

1821 VAL 

450. 

450. 
450. 

1300. 
1100. 
1100. 

450. 
450. 
450. 

1100. 
22000. 

4500. 
3500. 

450. 
32000. 
28000. 

450. 

450. 
14000. 
15000. 

71. 

450. 
16000. 

9800. 
14000. 
3300. 

710. 
3100. 

U 
U 
U 

U 
UJ 
U 
U 
U 

U 
D 
JD 

U 

D 
D 
U 

UJ 
D 
D 

J 
U 
D 
D 
D 

010-S-0006-01 
OlOSOOO6Ol 
147757 
OlOSOOO6Ol 
05/06/96 
05/16/96 
05/29/96 
Soil 
w/Q 

1821 VAL 

390. 
390. 
390. 
140. 
980. 
980. 
390. 
390. 
390. 
980. 

1400. 

360. 
270. 
390. 

1600. 
1200. 
390. 
390. 
660. 
730. 
390. 
390. 
880. 

490. 
640. 

210. 
92. 

200. 

U 

U 
U 
J 
U 

UJ 
U 
U 

U 
U 

J 
J 
U 

U 
UJ 

*** Validation Complete l ** 



DATALCP3 

09flof98 

su846-VM 

CAS t VP ‘erameter 

74-87-2 5 c :hloromethane 
74-83-5 ?II romomethane 
K-01 -1 iv ‘inyl chloride 

75-o@! IC lhloroethane 
75-09-i !I4 Iethylene chloride 

67-64-! I A cetcme 
75-15-f 1 c :arbon di sul f ide 

75-35-i i 1 ,I-Dichloroethene 

75-34-z i 1 ,I-Dichloroethane 
540-59-c I 1 ,2-Dichloroethene (total) 

67-66-2 IC hloroform 
107-06-i ! 1 ,2-Dichloroethane 

78-93-l I2 -Butanone (HEK) 

71-55-t it ,l,l-Trichloroethane 
56-23-5 iC arbon tetrachloride 

75-27-4 ;a romodichloromethane 
78-87-5 i 1 ,2-Dichloropropane 

10061-01-5 i c is-1,3-Dichloropropena 

79-01 -t iT richloroethene 

124-48-I I D ibrcnaochloromethane 

79-00-5 i 1 ,1,2-Trichloroethane 

71-43-z !B entene 
10061-02-t 1 t rans-1,3-Dichloropropene 

75-25-2 ! B romof orm 
108-10-I 4 -Methyl-2-Pentanone (MIBK) 

591-78-h 12 - Hexanone 

127-18-4 b T etrachloroethene 

79-34-s ; 1 ,1,2,2-Tetrachloroethane 

108-88-3 ; T 01 uene 

108-90-7 ’ Cl hlorobenzene 
100-41-4 E thylbenzene 

100-42-5 s tyrene 

1330-20-7 X’ ylene (Total) 

-LE ID -------a 
GRIGIRAL ID -----a 
LAB SAWLE ID ---a 
ID FRCH REPORT --a 
SAWLE DATE -----a 
DATE ANALYZED .--a 
mTRI)( e---------) 
WITS -----------) 

l- 

NSA MEMPHIS Page: 12 

Confirmatory Sampling Investigation Time: 14:58 

010-s-0001-01 010-s-0002-01 010-s-0003-01 
010s000101 0105000201 0105000301 
147752 147753 147754 
010s000101 010s000201 010$000301 
05/O6/96 05/06/96 05/06/96 
05/13/96 05/13/96 05/13/96 
Soil Soil Soil 
w/Kg wf Kg w/Kg 

1821 VAL 1821 VAL 1821 VAL 1821 VAL 

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. 

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 

SWMU 10 Soil Samples 

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. 

12. 
12. 

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 

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. 

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 

010-s-0004-01 
010s000401 
14m5 
010s000401 
05/06/96 
05/13/96 
Soi 1 
wf Kg 

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. 

3. 
12. 
12. 

12. 
12. 

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 
J 
U 

U 
U 
U 

010-s-0005-01 010-S-0006-01 
010s000501 0105000601 
147756 147757 
010s000501 0105000601 
05/06/96 05/06/96 
05/13/96 05/13/96 
Soil soi 1 
w/Kg w/Kg 

1821 VAL 1821 VAL 

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 
12. U 

6. J 

12. U 
12. U 

2. J 

12. 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. 

4. 

12. 
12. 
12. 
12. 

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 
J 

U 
U 
U 
U 

l ** Validation Complete *** 
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-7 
DATALCP3 

D9/10/98 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Soil Samples 

Page: 14 

Time: 14:58 

TPH-GRD -LE ID -------: 

ORIGIRAL ID -----: 
LAB SNR’LE ID ---: 
ID FRDll REPDRT --: 
SAWlIZ DATE -----: 
DATE ARALYZED ---: 
,,ATRlK ---------w: 
WITS -v-m..------: I 

CAS 4 

999900-02-t 

ammeter 

PH - Gasoline Range Organics 

010-5-0001-01 
010s000101 
147752 
010s000101 
05/06/96 
05/10/96 
Soil 
WKG 

1821 WAL 

64. u 

010-s-0002-01 010-s-0003-01 
0105000201 010s000301 
147753 147754 
010s000201 010s000301 
05/06/96 05/06/96 
05/10/96 OS/IO/96 
soi 1 Soil 
UG/KG UG/KG 

1821 VAL 1821 VAL 

62. U 67. U 

010-s-0004-01 
0105000401 
147755 
010$000401 
05/06/96 
05/10/96 
Soit 
UC/KG 

1821 VAL 

63. LI 

010-s-0005-01 
010s000501 
147756 
010s000501 
05/06/96 
05/10/96 
Soil 
UC/KG 

1821 VAL 

61. U 

010-s-0006-01 
0105000601 
147757 
OlOSOOO6Ol 
05/06/96 
05/10/96 
Sof 1 
UC/KG 

1821 VAL 

59. u 

*** Validation Complete l ** 



r 

\ 

L 

DATALCP3 

09/10/98 

APXP-IETAL -LE 10 -----‘-m: 

ORtGlNAl ID -----: 
LAB !SANPLE Ill ---: 
ID FRDW REPORT --: 
SAWLE DATE -----: 
MTR,X ---_---__-: 
w,T$ _ ------__ ..A: 

CAS # Parameter 

7440-36-o Antimony 
7440-38-2 Arsenic 

7440-39-3 Barium 
7440-41-7 Berylliun 
7440-43-9 Cadniun 
7440-47-3 Chromiun 
7440-48-4 Cobalt 

7440-50-8 Copper 
7439-92-l Lead 
7439-97-6 Mercury 

7440-02-o Nickel 
7782-49-2 Seleniun 

7440-22-4 Silver 
7440-28-o Thalliun 
7440-62-2 Vanadiua 

7440-66-6 Zinc 
7440-31 in 

NSA MEMPHIS 
Confirmatory Sampling Investigat&on 

SWMU 10 Sediment Samples 

010-M-0025-01 
01OM002501 
1483668 
010H002501 
05/15/96 
Sediment 
MG/KG 

1849 VAL 

8.5 UJ 

9. J 
128. 

0.49 J 
16.9 

12. 
6.4 U 

19.8 
22.7 

0.14 u 
16. 

0.81 J 
0.85 U 

0.57 u 
19.6 

58.8 
44.6 U 

OlO-l4-0025-03 
OlOM002503 
148367s 
OlOMOO2503 
OS/l5196 
Sediment 
btGfKG 

1849 VAL 

8.4 UJ 
6.5 J 

261. 
0.67 J 

22.4 
14.1 
14.2 

21.2 
9. 

0.14 u 
24.6 

0.28 UJ 
0.84 u 

0.56 U 
29.9 

62.5 
47.6 U 

010-H-0026-01 
010H002601 
1483689 
01011002601 
05/15/96 
Sediment 
HG/KG 

1849 VAL 

10.3 UJ 

6.1 J 
181. 

0.57 J 

19.7 
14.8 

9.7 J 
22.5 
11.1 

0.14 u 
28.4 

0.27 UJ 

1.3 u 
0.54 u 

22.6 
47.3 
29. U 

010-M-0026-03 
01OM002603 
148369s 
OlOMOO2603 
05/15/96 
Sediment 
HG/KG 

1849 VAL 

8.1 UJ 

10.1 J 

71.2 
0.45 J 

19.6 
11.9 

7.2 u 

18.3 
11.7 

0.13 u 
12.2 

0.27 UJ 
0.81 u 

0.54 u 

25.8 

41.3 
33.1 u 

010-M-0027-01 
OlOHOO27Ol 
140370s 
OlOMOO27Ol 
05/15/96 
Sediment 
RG/KG 

1849 VAL 

8.2 UJ 

5.3 J 
88.4 

0.32 J 

14.3 
10.2 

6.5 U 
16.3 
15.6 

0.14 u 
16. 

0.27 UJ 

0.82 U 
0.55 u 

16.6 

44.1 
16.5 U 

Page: 1 

Time: 14:58 

010-M-0027-03 
OlOMOO2703 
148371s 
01OH002703 
05/15/96 
Sediment 
MC/KG 

1849 VAL 

7.5 UJ 
4.1 J 

96.4 
0.35 J 

14. 
a.3 
6.6 u 

13.5 
11.8 

0.13 u 
13.3 

0.25 UJ 

0.75 u 
0.5 u 

15.8 

37.9 
31.5 u 

*** Validation Complete *** 



* ““‘I’, 
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DATALCP3 

09/10/98 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Sediment Samples 

Page: 2 

Time: 14:58 

APX9-WETAL SAW'LE ID -------Z 010-H-0028-01 010-N-0028-01 010-M-0028-03 010-M-0029-01 010-M-0029-03 010-H-0030-01 
ORIGIRAL ID -----a 01M002801 010N002801 010M002803 010M002901 010H002903 010M003001 
LAB SAWLE ID ---a 148372s 148378s 148373s 1483745 148375s 1483769 
ID FRM REWRT --a 010M002801 010N002801 01OM002803 01OM002901 OlOMOO2903 01OM003001 
SAWLE DATE -----* 05/15/96 05/15/96 05/15/96 05/15/96 05/15/96 
MATRIX ---------+ Sediment 

05/15/96 
Sediment Sediment Sediment Sediment Sediment 

t#ITS -----------> MC/KG MC/KG MG/KG MC/KG HG/KG MG/KG 

CAS # Parameter 1849 VAL 1849 VAL 1849 VAL 1849 VAL 1849 VAL 1849 VAL 

7440-36-o Antimony 7.9 UJ 8.3 UJ 8.6 UJ 7.9 UJ 8.6 UJ 7.8 UJ 

7440-38-2 Arsenic 7.7 J 10.8 J 8.8 J 8.2 J 10.1 J 3.8 J 

7440-39-3 Bariun 104. 101. 242. 89.7 166. 77.3 

7440-41-7 Berylliun 0.4 J 0.36 J 0.47 J 0.39 J 0.44 J 0.34 J 

7440-43-9 Cadmim 14.2 13.3 20.8 18.4 21. 11.7 

7440-47-3 Chromiun 9.7 10.1 10.9 11.6 12.9 8.8 

7440-48-4 Cobalt 6.7 U 6.5 U 8.6 J 9.2 J 10.3 J 7.2 U 

7440-50-8 Copper 14.5 15.6 22.2 16.2 24.5 13.7 

7439-92-l Lead 13.9 18.3 13.8 14.3 12.3 10.6 

7439-97-6 Mercury 0.13 u 0.14 u 0.13 u 0.13 u 0.13 u 0.13 u 

7440-02-o Nickel 12.2 13.4 26.9 10.2 J 24.5 12.9 

7782-49-2 Selenim 0.26 UJ 0.28 UJ 0.26 UJ 0.26 UJ 0.25 UJ 0.26 UJ 

7440-22-4 Silver 1.2 u 1.6 U 4.2 U 1. u 0.76 U 67.8 

7440-28-O Thalliun 0.53 u 0.55 u 0.53 u 0.53 u 0.51 u 0.52 U 

7440-62-2 Vanadiun 18.7 16.8 21.5 24.2 22. 15.8 

7440-66-6 Zinc 39.4 42.5 57.5 39.3 54.3 30.6 

7440-31-s Tin 21.4 U 39.9 u 33.6 U 39.1 u 34.4 u 11.7 u 

l ** Validation Complete *** 
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DATALCP3 

09/10/98 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Sediment Samples 

Page: 7 

Time: 14:58 

W-HERB 

CAS 

94-75- 

94-82-1 
a8-a5- 

93-76-l 
93-72- 
75-W-l 

1918-00-1 
120-36-I 

94-74-t 

93-65-i 

#P 

72 

62 
7D 

52 
12 
OD 

PD 
50 

6H 
zn 

MLE 10 ---_---: 
ORIGIRM IO -----: 
LAB WPLE IO ---: 
IO FROW REPORT --: 
SAWPLE DATE -----: 
DATE ERTRACTEO --: 
DATE AIULYZEO ---: 
“&TRI)f ------m-e-: 
WITS ----a------; 

ammeter 

,4-D 

,4-DB 
inoseb 
,4.5-T 
,4,5-TP (Silvex) 
alapon 
ice&e 
ichlorprop 
CPA 

CPP 

010-n-0025-01 
OlOnOO2501 
148366 
010H002501 
05/E/96 
05/27/96 
06/14/96 
Sediment 

w/Q 

010-M-0025-03 010-M-0026-01 010-M-0026-03 010-H-0027-01 010-M-0027-03 
OlOMOO2503 010H002601 OlOMOO2603 OlOMOO2701 OlOM002703 
148367 148368 148369 148370 148371 
OlOMOO2503 01oM002601 OlOMOO2603 01On002701 OlOMOO2703 
05/15/96 05/15/96 05/15/96 05/15/96 
05/27/96 05/27/96 

05/15/96 
05/27/96 05/27/96 05/27/96 

06/14/96 06/14/96 06/14/96 06/14/96 
Sediment 

06/14/96 
Sediment Sediment Sediment Sediment 

w/Kg WU w/Kg WKg WU 

1849 VAL la49 VAL 

9.4 u 9.4 UJ 
9.5 u 9. J 
4.7 u 6.6 UR 

0.95 u 12. d 
4. 4.8 .I 

23. u 23. UR 
0.94 u 0.94 u 
9.4 u 9.4 UJ 

930. u 720. J 
940. u 940. u 

la49 VAL 

9.4 u 

10. 
12. u 

0.95 u 
6.1 

23. u 

0.94 u 
9.4 u 

1200. J 

940. u 

la49 VAL 

9.4 u 

9.5 u 
4.7 u 
6.5 

0.95 u 

23. u 
0.94 u 

9.4 u 
930. UJ 
940. u 

1849 VAL la49 VAL 

9.4 UJ 9.4 u 
9.5 UJ 16. 
4.7 UJ 4.7 u 
0.95 UJ 0.95 u 
3.5 J 7.4 

23. UJ 23. u 
0.94 UJ 0.94 u 
9.4 UJ 9.4 u 

950. J 930. UJ 
940. UJ 940. u 

**f Validation Complete *** 



L 

DATALCP3 

09/10/98 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Sediment Samples 

Page: 8 

Time: lb:58 

SUf%6-HERR !UJPLE 10 -------> 
ORIGINAL 10 -----a 
LAB SAW'LE IO ---1 
IO FROM REPORT --) 
SAWLE DATE -----J 
DATE EXTRACTED --> 
DATE ARALYZEO ---a 
"ATR,X -v----v--.., 
""ITS -----em----, 

CAS #IP ammeter 

94-75-7 2,4-D 

94-82-6 2.4-OS 
88-85-7 Dinoseb 
93-76-5 2,4,5-T 
93-72-l 2,4,5-TP (Silvex) 
75-W-O Dalapon 

1918-00-9 Dicembe 
120-36-5 Dichlorprop 
94-74-6 MCPA 

93-65-2 HCPP 

010-M-0028-01 
01OH002801 
148372 
OlOMOO2801 
05/15/96 
W/27/96 
06/14/96 
Sediment 

w/Kg 

1849 VAL 

9.4 u 

4.9 J 
4.7 UJ 
0.95 u 

2.7 
23. U 

0.94 u 
9.4 u 

930. UJ 

940. u 

010-N-0028-01 
010N002801 
148378 
010N002801 
OS/W96 
D5/27/96 
M/14/96 
Sediment 
w/Kg 

la49 VAL 

9.4 u 
13. J 
16. J 

0.95 u 
3. 

23. U 
0.94 u 
9.4 u 

930. UJ 
940. UJ 

oio-n-0028-03 
oiot4002a03 
148373 
010M002803 
05/15/96 
05/27/96 
06/14/96 
Sediment 

WKg 

la49 VAL 

9.4 u 

27. J 
19. 
10. 

7.4 
23. U 

0.94 u 
9.4 u 

1400. .I 

940. UJ 

010-M-0029-01 
010!4002901 
148374 
01OM002901 
05/15/96 
05/27/96 
06/14/96 
Sediment 
w/Kg 

la49 VAL 

9.4 u 

17. J 
4.3 u 
0.95 u 
5.2 

23. U 
0.94 u 
9.4 u 

940. UJ 

940. UJ 

*** Validation Complete l ** 

010-H-0029-03 
OlOM002903 
148373 
OlOM002903 
05/15/96 
05/27/96 
06/14/96 
Sediment 
'-@Kg 

la49 VAL 

9.4 u 

9.5 UJ 
22. 

9. 
6.7 

23. u 
0.94 u 
9.4 u 

930. UJ 

940. UJ 

010-M-0030-01 
01oM003001 
148376 
01OMOO3001 
05/15/96 
D5/27/96 
06/14/96 
Sediment 

WK9 

la49 VAL 

9.4 UJ 

20. J 
7.8 UJ 
0.95 UJ 
5.2 UJ 

23. UJ 
0.94 UJ 
9.4 UJ 

930. UJ 
940. UJ 

-111 



DATALCP3 

09tio/9a 

SW%6-HERB 

CAS I 

94-75-i 

94-82-t 
88-85-i 
93-76-Z 
93-72-l 
75-w-c 

1918-00-S 

120-36-5 
94-74-t 

93-65-2 

-,JE ID --_----: 
ORlGlRAL IO -----: 
LAB SAlQLE IO ---: 
IO FRfM REWRT --: 
UlPLE DAYE -----: 
DATE EXTRACTED --: 
OATE ARMYZEO -I-: 
wTR,)( ---m-----m: 
““,TB ----------a.; 

‘armeter 

‘,4-D 

,4-DB 
i noseb 
,4,5-T 
,4,5-TP (Silvex) 

alapon 
icankm 

ichlorprop 
CPA 

CPP 

-r 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Sediment Samples 

010-H-0030-03 
010H003003 
148377 
01OI4003003 
OS/15196 
05/27/W 
06/14/96 
Sediment 

WKg 

1849 VAL 

9.4 u 
29. J 
30. 

0.95 u 
3.8 

23. U 

0.94 u 
9.4 u 

930. UJ 
940. UJ 

- 

Page: 9 

Time: 14:58 

l ** Validation Complete *** 



I- 
lATALCP3 

39/10/98 

suB46-DP P $WN’LE ID -------3 
ORIGINAL ID -----I 
LAB SlllPLE ID ---I 
ID FRon REPORT --: 
SAMPLE DATE -----I 
DATE EXTRACTED --i 
DATE ARALYZED ---2 
MTRIX ---------w, 
UNITS -----------, 

CAS #lParamter 

M-50-0 Azinphos methyl 

35400-43-2 Sutprofos (Bolstar) 
2921-88-2 ChLoropyrifos 

56-72-4 Counaphos 
8065-48-3 Demeton,O 

333-41-5 Diazinon 
62-73-7 Oichlorvos 

298-04-4 Disulfoton 
13194-48-4 Ethoprop 

115-90-2 Fensulfothion 
55-38-9 Fenthion 

150-50-5 Merphos 
7786-34-7 Mevinphos, ALpha 

300-76-5 Naled 
298-00-O Methyl parathion 
298-02-2 Phorate 

299-84-3 Rome1 
22248-79-9 Stirophos (Tetrachlorovinphos) 
34643-46-4 Tokuthion 

327-96-O trichloronate 
126-75-o Oemeton,S 

J- 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Sediment Samples 

010-H-0025-01 
01OH002501 
148366 
01011002501 
05/15/96 
05/23/% 
06/14/96 
Sediment 
w/Kg 

1849 VAL 

110. 

110. 
110. 
110. 
110. 

110. 
110. 

110. 
110. 

110. 
110. 
110. 
110. 
220. 
110. 
110. 
110. 

110. 
110. 
110. 
110. 

U 

U 
U 
U 
U 
u 
U 

U 
U 

U 
U 
U 
U 
UJ 
U 

U 
U 

U 
U 
U 

U 

010-M-0025-03 010-H-0026-01 
OlDMOO 010l4002601 
148367 148368 
OlDMOO 01OM002601 
05/15/96 05/15/96 
05/23/96 05/23/9& 
06/14/96 06/14/96 
Sediment Sediment 

w/W WKg 

1849 VAL la49 VAL 

110. 

110. 
110. 

110. 
110. 
110. 

110. 
110. 
110. 

110. 
110. 

110. 
110. 
220. 

110. 
110. 

110. 
110. 
110. 

110. 
110. 

U 
U 
U 
U 
U 
U 
U 
IJ 

U 

U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 
U 

110. 

110. 
110. 

110. 
110. 
110. 
110. 
110. 
110. 

110. 
110. 

110. 
110. 
220. 
110. 
110. 
110. 

110. 
110. 

110. 
110. 

U 

U 
U 

u 
U 

U 
U 
U 
U 

U 
U 

U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

010-M-0026-03 010-M-0027-01 
OlOMOO2603 01oM002701 
148369 148370 
OlDMOO OlOMOO2701 
05/15/96 05/15/96 
05123196 05/23/96 
06/14/96 06/14/96 
Sediment Sediment 
m/Kg w/Kg 

1849 VAL 1649 VAL 

110. 

110. 
110. 
110. 
110. 
110. 
110. 

110. 
110. 

110. 
110. 
110. 
110. 
220. 
110. 

110. 
110. 

110. 
110. 
110. 
110. 

U 
U 
U 

U 
U 
U 

U 
U 

U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

U 
U 

110. U 
110. U 
110. UJ 
110. U 
110. U 
110. UJ 
110. UJ 
110. U 
110. u 

110. U 
110. U 
110. U 
110. UJ 

220. 11 
110. UJ 
110. U 
110. UJ 

110. UJ 
110. U 
110. U 
110. U 

Page: 10 

Time: 14:58 

010-H-0027-03 
OlDMOO 
148371 
OlOMOO2703 
05/15/96 
05/23/96 
06/14/96 
Sediment 
WU 

1849 VAL 

110. U 
110. U 
110. UJ 
110. U 
110. U 
110. UJ 
110. UJ 
110. U 
110. U 

110. U 
110. U 
110. U 
110. UJ 
220. U 
110. UJ 
110. U 
110. UJ 
110. UJ 
110. U 

110. U 
110. U 

J 
*** Validation Complete l ** 



OATALCP3 

09/10/98 

ma46-B P SAMPLE ID -------> 
ORIGlNAl. ID -----a 
LAB SAWLE ID ---a 
ID FRW REPDRT --a 
SAlPLE DATE -----2 
DATE ERTRACTED --a 
DATE ARALYZED ---a 
MTRIN ------e--w> 
““ITS -----m-----, 

CAS # Parameter 1849 VAL 

86-50-o Azinphos methyl 

35400-43-2 Sulprofos (Bolstar) 
2921-88-2 Chloropyrifos 

56-72-4 Counaphos 
8065-48-3 Demeton,O 

333-41-5 Diarinon 

62-73-7 Oichlorvos 
298-04-4 Disulfotm 

13194-48-4 Ethoprop 

115-90-2 Fensulfothim 
55-38-9 Fenthion 

150-50-5 Herphos 
7786-34-7 Mevinphos, Alpha 

300-76-5 Waled 

298-00-O Methyl parathion 
298-02-2 Phorate 

299-04-3 Rome1 
22248-79-9 Stirophos (Tetrachlorovinphos) 
34643-46-4 Tokuthion 

327-98-O Trichloronate 

110. U 

110. U 
110. UJ 

110. U 
110. U 

110. UJ 
110. UJ 

110. U 

110. U 

110. U 
110. U 

110. U 

110. UJ 

220. U 

110. UJ 

110. U 

110. UJ 

110. UJ 
110. U 

110. U 

110. U 126-75-O 

L 

lemeton,S 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Sediment Samples 

010-M-0028-01 
010M002801 
148372 
OlOMOO28Ol 
05/15/96 
05/23/96 
W/14/96 
Sediment 

WI/Kg 

010-N-0028-01 
010N002801 
148378 
OlONOO28Ol 
05/15/96 
05/23/96 
06/14/96 
Sediment 

ug/Kg 

1849 VAL 

110. U 

110. U 
110. UJ 
110. U 
110. U 
110. UJ 
110. UJ 
110. U 
110. U 

110. U 
110. U 
110. U 
110. UJ 

220. U 
110. UJ 
110. U 
110. UJ 

110. UJ 
110. U 

110. U 

110. U 

010-4-0028-03 
OlOMOO2803 
1483n 
OlOM002803 
05/E/96 
05/23/96 
06/14/96 
Sediment 

WKg 

1849 VAL 

110. U 

110. U 
110. UJ 

110. U 
110. U 

110. UJ 
110. UJ 
110. U 

110. U 

110. U 
110. U 

110. U 
110. UJ 
220. U 

110. UJ 
110. U 

110. UJ 
110. UJ 
110. U 

110. U 
110. U 

010-M-0029-01 
010!4002901 
148374 
01OM002901 
05/15/96 
05/23/96 
06/14/96 
Sediment 

w/Kg 

1849 VAL 

120. U 

120. U 
120. UJ 

120. U 

120. U 
120. UJ 

120. UJ 
120. U 

120. U 

120. U 
120. U 

120. U 
120. UJ 
230. U 

120. UJ 
120. U 
120. UJ 

120. UJ 
120. U 

120. U 

120. U 

010-M-0029-03 
01OM002903 
148375 
OlDMOO 
05/15/96 
05/23/96 
06/14/96 
Sediment 
'-a/Kg 

1849 VAL 

110. U 

110. U 
110. UJ 
110. U 
110. U 
110. UJ 
110. UJ 
110. U 
110. U 
110. U 
110. U 
110. U 
110. UJ 
230. U 
110. UJ 
110. U 
110. UJ 
110. UJ 
110. U 
110. U 
110. U 

Page: 11 

Time: 14:58 

010-M-0030-0 
01OM003001 
148376 
010H003001 
05/15/96 
05/23/96 
06fl4/96 
Sediment 
w/Kg 

1 

1849 VAL 

130. U 

130. U 
130. UJ 
130. U 
130. U 
130. UJ 
130. UJ 
130. U 

130. U 

130. U 
130. U 

130. U 
130. UJ 
260. U 

130. UJ 

130. U 
130. UJ 

130. UJ 
130. U 

130. U 
130. U 

+** Validation Complete *** 



L 

DATALCP3 

09/10/98 

sua46-OP P -LE 1,) --__-__ 

ORfGlNAL ID ----- 
LAB SAH'LE ID --- 
ID FRM REPDRT -- 
SAH'LE DATE ----- 
DATE EXTRACTED -- 
DATE AWALYZEG --- 
MTRIX _r-------- 
WIT‘J ------- ----, 

CAS # Parameter 1849 VAL 

86-50-o Azinphos methyl 

35400-43-2 Sulprofos (Bolstar) 
2921-88-2 ChLoropyrifos 

56-72-4 Counaphos 
8065-48-3 Demton,O 

333-41-s Diazinon 

62-73-7 Dichtorvos 
298-04-4 Disulfoton 

13194-48-4 Ethoprop 
115-90-2 Fensutfothion 

55-38-9 Fenthion 

150-50-5 Merphos 
7786-34-7 Mevinphos, ALpha 

300-76-s Waled 
298-00-O Methyl parathion 
298-02-2 Phorate 

299-84-3 Ronnel 

22248-79-9 Stirophos (TetrachLorovinphos) 
34643-46-4 Tokuthion 

327-98-O Trichloronate 

110. U 

110. U 
110. UJ 
110. U 
110. U 

110. UJ 

110. UJ 

110. U 
110. U 

110. U 

110. U 

110. U 

110. UJ 

220. U 

110. UJ 

110. U 
110. UJ 

110. UJ 
110. U 

110. U 

110. U 126-75 

L 

'ton,S 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

010-H-0030-03 
01DM003003 
148377 
010M003003 
05115196 
05/23/96 
06/14/96 
Sediment 
w/Kg 

SWMU 10 Sediment Samples 

Page: 12 

Time: 14:58 

*** Validation Complete l ** 



DATALCP3 

09/10/98 

SUE46-PEST SAMPLE 10 -------a 
DRIGIRAL ID -----) 
LAB SAlPLE ID ---a 
ID FROM REWRT “-3 
WLE DATE -----a 
DATE EXTRACTED --P 
DATE WLYZED ---, 
“&TRlX ----------) 
WITS ------m-m--) 

CAS #]Paramter 

319-84-6 alpha-BHC 

319-85-7 beta-BHC 
319-86-B delta-BHC 

58-89-9 gama-BHC (Lindane) 
76-44-8 Heptachlor 

309-00-2 ALdrin 
1024-57-3 Beptachlor epoxide 

959-98-a Endosulfan T 

60-57-l Dieldrin 
72-55-9 4.4'-DDE 
72-20-B Endrin 

33213-65-9 Endosulfan 11 
72-54-a 4,4'-ODD 

1031-07-B Endosulfan sulfate 
50-29-3 4,4'-DDT 

72-43-5 Hethoxychlor 
53494-70-5 Ecdrin ketone 

7421-93-4 Endrin eldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 gama-Chlordane 

8001-35-2 Toxaphene 
12674-11-2 Aroclor-1016 

11104-28-2 ArocLor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 

12672-29-6 Aroclor-1248 
11097-69-I Aroclor-1254 

11096-82-5 Aroclor-1260 
12789-03-6 Technical Chlordane 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Sediment Samples 

010-M-0025-01 
OlOHOO25Ol 
148366 
010((002501 
05/15/96 
05/23/96 
06/07/96 
Sediment 
w/Q 

1849 VAL 

2.2 U 

2.2 UJ 
2.2 UJ 

2.2 U 
2.2 U 

2.2 U 

2.2 U 
2.2 U 

25. J 

5.9 J 
4.4 U 

4.4 U 
3.1 J 
4.4 U 

a.9 J 
22. U 

4.4 U 

4.4 U 
2.2 U 

2.2 U 
44. U 

44. U 

44. u 

44. U 

44. U 

44. U 
44. U 

44. U 
44. U 

010-M-0025-03 
01Ot4002503 
148367 
OlOMOO2503 
05/15/96 
05/23/96 
06/07/96 
Sediment 

WKg 

1849 VAL 

2.2 u 

2.2 UJ 
2.2 UJ 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 

4.3 u 

4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 

22. u 

4.3 u 
4.3 u 
2.2 u 
2.2 u 

43. u 
43. u 
43. u 

43. U 
43. u 

43. u 
43. u 
43. u 
43. U 

010-M-0026-01 
010H002601 
148368 
01DM002601 
05/15/96 
05/23/96 
06/07/96 
Sediment 

ug/Kg 

1849 VAL 

2.2 u 

2.2 UJ 
2.2 UJ 
2.2 u 
2.2 u 
2.2 u 

2.2 u 
2.2 u 

4.4 u 
4.4 u 
4.4 u 

4.4 u 
4.4 u 
4.4 u 
4.4 u 

22. u 
4.4 u 

4.4 u 
2.2 u 
2.2 u 

44. u 
44. u 

44. u 
44. u 
44. u 

44. u 
44. U 
44. u 
44. u 

010-M-0026-03 
OlDMOO 
148369 
OlOMOO2603 
05/15/96 
05/23/96 
06/07/96 
Sediment 

'WKg 

1849 VAL 

2.2 u 2.2 
2.2 UJ 2.2 
2.2 UJ 2.2 
2.2 u 2.2 
2.2 u 2.2 
2.2 u 2.2 
2.2 u 2.2 
2.2 u 2.2 
4.4 u 64. 
4.4 u a.9 
4.4 u 4.4 
4.4 0 4.4 
4.4 u 4.4 
4.4 u 4.4 
4.4 u 12. 

22. u 22. 
4.4 u 4.4 

4.4 u 4.4 
2.2 u 3.8 
2.2 u 2.7 

44. U 44. 
44. u 44. 

44. u 44. 

44. u 44. 

44. u 44. 

44. u 44. 
44. u 44. 
44. u 44. 

44. u 44. 

010-M-0027-01 
OlOMOO27Ol 
148370 
0108002701 
05/15/96 
05/23/96 
06/07/96 
Sediment 
w/Kg 

1849 VAL 

Ll 

UJ 
UJ 

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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010-M-0027-03 
010M002703 
i 48371 
OlOMOO2703 
05/15/96 
05/23/96 
06/07/96 
Sediment 
w/Q 

1849 VAL 

1 

2.2 U 

2.2 UJ 
2.2 UJ 

2.2 U 
2.2 U 

2.2 U 
2.2 U 

2.2 U 
4.4 U 

4.4 U 
4.4 U 

4.4 U 
4.4 U 

4.4 U 

4.4 U 
22. U 

4.4 U 

4.4 U 
2.2 U 

2.2 U 
44. U 

44. U 

44. U 

44. U 
44. U 
44. U 
44. U 

44. U 

44. U 

-I 
*** Validation Complete *** 



DATALCP3 

09/10/98 

slJ846-PEST -LE ,D --_--__; 

ORIGfNAl. 1D -----: 
LAB SAlQLE 10 ---: 
ID FW REPORT --: 
SAB’LE DATE -----: 
DATE EXTRACTED --: 
DATE AIULYZED I--: 
,,ATRI,f -------s--: 
u(ITS -----------: 

CAS IrlPararneter 

319-84-6 alpha-8HC 

319-85-7 beta-BHC 
319-86-8 delta-&K 

58-89-9 gamna-BHC (Lindane) 
76-44-8 Heptachlor 

309-00-2 Aldrin 
1024-57-3 Heptachlor epoxide 

959-98-8 Endosulfan I 
60-57-I Dieldrin 

72-55-9 4.4'-DDE 
72-20-8 Endrin 

33213-65-9 Endosulfan I1 
72-54-8 4,4'-DOD 

1031-07-8 Endosulfan sulfate 

50-29-3 4,4'-DOT 
72-43-5 Methoxychlor 

53494-70-s Endrin ketone 

7421-93-4 Endrin aldehyde 
5103-71-9 alpha-Chlordane 

5103-74-2 game-Chlordane 
8001-35-2 Toxaphene 

12674-11-z Aroclor-1016 

11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 

12672-29-6 Aroclor-1248 
11097-69-I Aroclor-1254 
11096-82-5 Aroclor-1260 
12789-03-6 Technical Chlordane 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Sediment Samples 

010-M-0028-01 
010M002801 
148372 
OlOMOO28Ol 
05/15/96 
05/23/96 
06/08/96 
Sediment 

w/Kg 

1849 VAL 

2.2 

2.2 
2.2 

2.2 
2.2 

2.2 
2.7 
2.2 

94. 

3. 
4.4 

4.4 
4.4 

4.4 
4.4 

22. 
4.4 

4.4 
30. 

13. 
44. 
44. 
44. 

44. 
44. 

44. 
44. 
44. 

82. 

U 
U 
UJ 

U 
U 

U 
J 
U 
D 

J 
U 

U 
U 

U 
U 
U 

U 
U 

J 
U 
U 
U 

U 
U 

U 
U 
U 

J 

010-N-0028-01 010-M-0028-03 010-M-0029-01 
OlONOO28Ol OlOMOO2803 OlOMOO29Ol 
148378 148373 148374 
010N002801 01OM002803 01Ot!002901 
05/15/96 05/15/96 05/15/96 
05/23/96 05/23/96 05/23/96 
06/D8/96 06/08/96 06/08/96 
Sediment Sediment Sediment 
w/Kg w/Kg WKg 

1849 VAL 1849 VAL 

2.2 u 2.2 u 2.3 u 

2.2 u 2.2 u 2.3 U 
2.2 UJ 2.2 UJ 2.3 UJ 
2.2 u 2.2 u 2.3 U 
2.2 u 2.2 u 2.3 u 
2.2 u 2.2 u 2.3 u 
2.2 J 2.2 u 2.3 u 
2.2 u 2.2 u 2.3 u 

95. D 2.5 J 2.4 J 

4.5 u 4.4 u 4,6 U 
4.5 u 4.4 u 4.6 u 
4.5 u 4.4 u 4.6 U 
4.5 u 4.4 u 4.6 U 
4.5 u 4.4 u 4.6 u 
4.5 u 4.4 u 4.6 U 

22. u 22. u 23. U 
4.5 u 4.4 u 4.6 u 

4.5 u 4.4 u 4.6 U 
17. 2.2 u 2.3 U 

6.6 J 2.2 u 2.3 u 

45. u 44. u 46. U 
45. u 44. U 46. U 

45. U 44. u 46. U 

45. u 44. u 46. u 
45. u 44. u 46. u 

45. u 44. u 46. U 
45. u 44. U 46. u 
45. u 44. u 46. U 
45. u 44. u 46. u 

010-M-0029-03 010-M-0030-01 
OlOM002903 010H003001 
148375 148376 
OlM002903 010M003001 
05/15/96 05/15/96 
05/B/96 05/23/96 
06/08/96 06/08/96 
Sediment Sediment 
w/Kg WKg 

1849 VAL 1849 VAL 

2.3 u 

2.3 U 
2.3 UJ 
2.3 U 
2.3 U 
2.3 u 
2.3 u 

2.3 u 
4.6 u 

4.6 u 
4.6 U 

4.6 U 
4.6 U 
4.6 U 
4.6 U 

23. u 
4.6 U 

4.6 U 
2.3 U 

2.3 U 
46. u 
46. u 

46. U 
46. u 
46. U 

46. U 
46. U 

39. J 
46. U 
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1849 VAL 

2.6 U 

2.6 U 

2.6 UJ 

2.6 U 
2.6 U 

2.6 U 

2.6 U 

2.6 U 

11. 

5.1 u 
5.1 u 

5.1 u 

5.1 u 
5.1 u 

5.1 u 

26. u 

5.1 u 

5.1 u 
2.6 U 

2.6 U 

51. u 

51. u 

51. u 

51. u 

51. u 

51. u 
51. u 
51. u 

51. u 

l ** Validation Complete *** 
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DATALCP3 

09/10/98 

su846-PEST -LE 10 ““-““““: 
GGIGIBAL ID -----: 
LAB SAWLE ID ---: 
ID FRUI REPDRT --: 
SAWLE DATE -----: 
DATE ERTRACTED --: 
DATE ARALYZED ---: 
~TRIX _--__-_-__: 
WITS -----------; 

CAS # Parameter 

319-84-6 alpha-BHC 

319-85-7 beta-8HC 
319-86-8 delta-BHC 

58-89-9 gamna-BHC (Linda& 
76-44-8 Heptachlor 

309-00-2 ALdrin 
1024-57-3 Heptachlor epoxide 

959-98-8 Encbsulfan I 
60-57-l Dieldrin 

72-55-9 4.4'"DDE 
72-20-8 Endrin 

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

1031-07-8 Endosulfan sulfate 

50-29-3 4,4'-DDT 
72-43-5 Methoxychlor 

53494-70-s Endrin ketone 
7421-93-4 Endrin aldehyde 
5103-71-9 alpha-Chlordane 

5103-74-2 gamna-ChLordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 

53469-21-9 Aroclor-1242 

12672-29-6 Aroclor-1248 
11097-69-I Aroclor-1254 
llD96-82-5 ArocLor-1260 

12789-03-6 Technical Chlordane 

NSA MEMPHIS 
Confirmatory Samplinq Investiqation 

SWMU i0 Sediment Samples 

010-M-0030-03 
010M003003 
148377 
010M003003 
05/15/96 
05/23/96 
06/08/96 
Sediment 
w/Kg 

1849 VAL 

2.2 u 

2.2 u 
2.2 UJ 

2.2 u 
2.2 u 
2.2 u 

2.2 u 
2.2 u 
4.4 u 

4.4 u 
4.4 u 

4.4 u 
4.4 u 
4.4 u 
4.4 u 

22. u 
4.4 u 

4.4 u 
2.2 u 
2.2 u 

44. u 
44. u 

44. u 
44. u 
44. u 
44. u 
44. U 

44. u 
44. u 
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l ** Validation Complete *** 



r 
DATALCP3 

09/10/98 

sygs6”smA -LE ,D ---e--w: 

DRIGIRAL 10 -----: 
LAB !WPLE ID ---: 
ID FRDH REPDRT --: 
SAWLE DATE -----: 
DATE ERTRACTED --: 
DATE ARALYZED -I-: 
)(ATRIX ------.e---; 
“@ITS -----------; 

CAS # Parameter 

108-95-2 Phenol 

111-44-4 bisf2-ChloroethylIether 
95-57-8 2-Chlorophenol 

541-73-I 1,3-Oichlorobenrem 
106-46-7 1,4-Dichlorobenrene 

95-50-I 1,2-Dichlorobenzene 
95-48-7 2-Methylphenol Co-Cresol) 

IDS-60-l 2,2’-oxybisfl-Chloropropane) 
106-44-S 4-Methylphenol (p-Cresol) 

621-64-7 N-Nitroso-di-n-propylamlne 
67-72- 1 Hexach 1 oroethane 
98-95-3 Nitrobenzene 
78-59-l Isophorone 
88-75-5 2-Nitrophenol 

105-67-9 2,4-Dimethylphenol 

111-91-1 bis(2-Chloroethoxy)mthane 
120-83-2 2,4-Dichlorophenol 

120-82-I 1,2,4-Trichlorobenzene 
91-20-3 Naphthalene 

106-47-8 4-Chloroani Line 
87-68-3 Hexachlorobutadiene 
59-50-7 4-Chtoro-3-methylphenol 

91-57-6 2-Methylnaphthalene 
77-47-4 HexachlorocycIopentadiene 

88-06-2 2,4,6-Trichlorophenol 
95-95-4 2,4,5-Trichlorophenol 
91-58-7 2-Chloronaphthalene 

88-74-4 2-Nitroaniline 
131-11-3 Dimethylphthalate 

208-96-8 Acenaphthylene 
606-20-2 2,6-Dinitrotoluene 

99-09-2 3-Nitroaniline 

83-32-9 Acenaphthene 
51-28-S 2,4-Dinitrophenol 

100-02-7 4-Nitrophenol 
132-64-9 Dibenzofuran 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Sediment Samples 

OIO-f4-0025-01 
OlOMOO25Ol 
148366 
010H002501 
05/15/96 
05/24/W 
06/06/% 
Sediment 
UGIKG 

010-M-0025-03 010-H-0026-01 
01 OH002503 01Dl4002601 
148367 148368 
OlDMOO OlOMOO26Ol 
05/15/96 05/15/96 
OS/24196 05/24/96 
06/06/96 06/06/96 
Sediment Sedimnt 
UG/KG UGIKG 

1849 VAL 1849 VAL 

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. 

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 
U 
U 
U 

430. 

430. 
430. 

430. 
430. 
430. 
430. 
430. 

430. 
430. 
430. 
430. 
430. 
430. 
430. 
430. 
430. 

43p. 
430. 

430. 
430. 

430. 
430. 
430. 

430. 
1100. 

430. 

1100. 
430. 
430. 
430. 

1100. 
430. 

1100. 
1100. 

430. 

U 

U 
U 
U 
U 

U 
U 

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 

010-M-0026-03 010-M-0027-01 010-M-0027-03 
OlOMOO2603 OlOHOO27Ol OlOM002703 
148369 148370 148371 
01OM002603 010H002701 OlOMOO2703 
05/15/96 OS/IS/96 05/15/96 
05/24/96 05/24/96 05/24/96 
06/06/96 06/09/96 06/06/96 
Sediment Sediment Sediment 
UG/KG UGIKG UG/KG 

1849 VAL 1649 VAL 

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. 

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 
U 
U 
U 

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. 

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 
U 
U 
U 

1849 VAL 1849 VAL 

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. 

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 
U 
U 
U 
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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. 

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 

U 
U 
U 

l ** Validation Complete *** 



DATALCP3 

09/10/98 

slaM6-m WLE 10 -------I 
ORIGIRAL ID -----a 
LAB SAlPLE ID ---a 
ID FRM REPDRT --) 
SAlPLE DATE -----a 
DATE E%TRACTED --) 
DATE ANALYZED ---a 
)UTR,W ---;------) 
aITS -----------) 

CAS # Parameter 

121-14-2 2,4-Dinitrotoluene 

84-66-2 Diethylphthalate 
7005-72-3 4-Chlorophenylphenyl ether 

86-73-7 Fluorene 
100-01-6 4-Nitroaniline 
534-52-l 2-Methyl-4,6-Dinitrophenol 

86-30-6 N-Nitrosodiphenylamine 

101-55-3 4-Brunophenyl-phenylether 
118-74-I Hexachlorobenzene 

87-86-5 PentachLorophenol 
85-01-8 Phenanthrene 

120-12-7 Anthracene 
86-74-8 Carbazole 
84-74-2 Di-n-butylphthalate 

206-44-o Fluoranthene 
129-00-o Pyrene 

85-68-7 Butylbenzylphthalate 

91-94-l 3,3*-Dichlorobenzidine 
56-55-3 Benzo(a)anthracene 

218-01-9 Chrysene 
117-81-7 bis(2-Ethylhexyl)phthalate (BEtIP) 
117-84-o Di-n-octylphthalate 

205-99-2 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 Dibenz(a,h)anthracene 

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

NSA MEMPHIS 
Confirmatory Sampling Investigation 

010-M-0025-01 
OlOMOO25Ol 
148366 
OlOMOO25Ol 
OS/IS/96 
05/24/96 
@S/06/96 
Sediment 
UGIKG 

1849 VAL 

440. U 

440. U 
440. U 

440. U 
1100. UJ 
1100. U 

440. U 
440. U 

440. U 

1100. U 
110. J 
440. U 
440. U 

110. U 
220. J 
140. J 

440. U 
440. U 

90. J 
140. J 
440. U 

440. U 

100. J 

99. J 
98. J 

89. J 
440. U 

97. J 

SWMU i0 Sediment Samples 

010-M-0025-03 
OlOMOO2503 
148367 
OlOI4002503 
05/15/96 
05/24/96 
06/06/96 
Sediment 
UC/KG 

1849 VAL 

430. U 

430. U 
430. U 

430. U 
1100. UJ 

1100. U 
430. U 
430. U 

430. U 

1100. U 
430. U 

430. U 
430. U 

430. U 
430. U 
430. U 
430. U 

430. U 
430. U 

430. U 
430. U 

430. U 
430. U 
430. U 

430. U 
430. U 

430. U 
430. U 

010-M-0026-01 
OlOMOO26Ol 
148368 
OlOMOO26Ol 
05/15/96 
05/24/96 
06/06/96 
Sediment 
UC/KG 

1849 VAL 

440. U 
440. U 
440. U 
440. U 

1100. UJ 

1100. U 
440. U 
440. U 
440. U 

1100. U 
53. J 

440. U 
440. U 
150. J 
440. U 
440. U 
440. U 
440. U 
440. U 

440. U 
440. U 
440. U 
440. U 
440. U 

440. U 

440. U 
440. U 
440. U 

010-H-0026-03 
0lOM002603 
148369 
DlOMOO2603 
OS/IS/96 
05/24/96 
06/06/96 
Sediment 
UC/KG 

1849 VAL 

440. U 

440. U 
440. U 
440. U 

1100. UJ 
1100. U 

440. U 
440. U 
440. U 

1100. U 
440. U 
440. U 
440. U 

68. J 
440. U 

440. U 
440. U 

440. U 
440. U 
440. U 
440. U 

440. U 
440. U 

440. U 
440. U 
440. U 
440. U 
440. U 

010-M-0027-01 
010M002701 
148370 
OlOMOO27Ol 
05/15/96 
05/24/96 
06/09/96 
Sediment 
UGIKG 

1849 VAL 

440. U 
440. U 
440. U 
440. U 

1100. UJ 
1100. U 

440. U 
440. U 
440. U 

1100. U 
93. J 

440. U 
440. U 
190. J 
160. J 
120. J 
440. U 

440. U 
71. J 

83. J 
65. J 

440. U 
60. J 

77. J 

74. J 
47. J 

440. U 
48. J 

Page: 17 

Time: 14:58 

010-H-0027-03 
OlOM002703 
148371 
010111002703 
05/15/96 
05/24/96 
06/06/96 
Sediment 
UC/KG 

1849 VAL 

440. U 
440. U 
440. U 
440. U 

1100. UJ 
1100. U 
440. U 
440. U 
440. U 

1100. U 
92. J 

440. U 
440. U 
440. U 

160. J 

110. J 
440. U 
440. U 

68. J 
77. J 

440. U 
440. U 

54. J 
67. J 

69. J 

42. J 

440. U 

45. J 

*f* Validation Complete *** 



‘*I, 
> 

’ ‘1 
1 

r 
DATALCP3 

09/10/98 

SW%-SVM -LE ID -------: 

DRIGINM ID -----: 
LA8 SAM’LE IO ---> 
ID FROM REKNIT --I 
SAM’LE DATE -----I 
DATE EXTRACTED --a 
DATE ARALYM ---a 
wTRI,( -------v-s> 
WITS -----------, 

CAS # Parameter 

108-95-2 Phenol 
111-44-4 bis(Z-Chloroethyl)ether 

95-57-G 2-Chlorophenol 

541-73-I 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 

95-50-I 1,2-Dichlorobenrene 
95-48-7 2-Methylphenol (o-Cresol) 

108-60-l 2,2’-oxybistl-Chloropropane) 

106-44-s 4-Methylphenol (p-Cresol) 
621-64-7 N-Nitroso-di-n-propyLamine 

67-72-l Hexachloroethane 
98-95-3 Nitrobenrene 
78-59-l lsophorone 
88-75-5 2-Nitrophenot 

105-67-9 2,4-Dimethylphenol 

111-91-I bisf2Chloroethoxy)methane 
120-83-2 2,4-DichLorophenol 

120-82-l 1,2,4-Trichlorobenzene 
91-20-3 Naphthalene 

106-47-8 4ChLoroaniline 
87-68-3 Hexachlorobutadiene 

59-50-7 4-Chloro-3-methylphenol 
91-57-6 2-Methylnaphthalene 
77-47-4 tfexachlorocyclopentadiene 
88-06-2 2,4,6-Trichlorophenol 

95-95-4 2.4,5-TrichlorophenoI 
91-58-7 2Chloronaphthalene 
88-74-4 2-Nitroaniline 

131-11-3 Dimethylphthalate 
208-96-8 Acenaphthylene 
606-20-2 2,6-Dinitrotoluene 

99-09-2 3-Nitroaniline 
83-32-9 Acenaphthene 

51-28-5 2,4-Dinitrophenol 
100-02-7 4-Nitrophenol 
132-64-9 Dibenzofuran 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Sediment Samples 

010-M-0028-01 
010M002801 
148372 
010M002801 
05/15/96 
05/24/96 
06/06/96 
Sediment 
UG/KG 

1849 VAL 

440. U 

440. U 
440. U 

440. U 

440. U 

440. U 

440. U 

440. U 
440. U 

440. U 
440. U 

440. U 

440. U 

440. U 

440. U 

440. U 
440. U 

440. U 
440. U 

440. U 

440. U 
440. U 

440. U 

440. U 

440. U 

1100. U 
440. U 

1100. U 

440. U 

440. U 

440. U 

1100. U 

440. U 

1100. U 
1100. U 

440. U 

010-N-0028-01 
010N002801 
148378 
OlONOO28Ol 
OS/IS/96 
05/24/96 
D6/06/% 
Sediment 
UC/KG 

1849 VAL 1849 VAL 

450. 

450. 
450. 
450. 
450. 
450. 
450. 

450. 
450. 

450. 
450. 
450. 
450. 
450. 
450. 
450. 
450. 

450. 
450. 
450. 
450. 

450. 
450. 
450. 
450. 

1100. 
450. 

1100. 
450. 
450. 
450. 

1100. 
450. 

1100. 
1100. 

450. 

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 

U 
U 
U 

010-M-0028-03 010-M-0029-01 
OlOt4002803 01OM002901 
148373 148374 
OlOMOO2803 01 OM002901 
OS/IS/96 05/15/96 
05/24/96 05/24/96 
06/06/96 06/06/96 
Sediment Sediment 
UG/KG UG/KG 

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. 

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 

U 
U 
U 

U 
U 
U 

U 

1849 VAL 

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 

460. U 
460. U 

460. U 
460. U 
460. U 
460. U 

460. U 
460. U 

1200. U 
460. U 

1200. U 
460. U 
460. U 
460. U 

1200. U 
460. U 

1200. U 
1200. U 
460. U 

460. 

460. 
460. 
460. 
460. 
460. 
460. 
460. 
460. 

460. 
460. 

460. 
460. 
460. 

460. 
460. 
460. 

460. 
460. 

460. 
460. 
460. 

460. 
460. 

460. 

1100. 
460. 

1100. 
460. 
460. 

460. 
1100. 
460. 

1100. 
1100. 
460. 

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 
U 
U 
u 

010-M-0029-03 010-M-0030-01 
OlOMOO2903 01OM003001 
148375 148376 
OlOM002903 01OM003001 
05/15/96 05/15/96 
05/24/96 05/24/96 
06/06/% 06/06/96 
Sediment Sediment 
UG/KG UC/KG 

1849 VAL lG49 VAL 

510. U 
510. U 
510. U 
510. U 
510. U 
510. U 
510. U 
510. U 
510. U 

510. U 
510. U 
510. U 
510. U 
510. U 
510. U 

510. U 
510. U 
510. U 
510. U 

510. U 
510. U 
510. U 

510. U 

510. U 

510. U 

1300. U 
510. U 

1300. U 

510. U 

510. U 

510. U 

1300. U 

510. Ll 

1300. U 
1300. U 

510. U 

Page: 18 

Time: 14:58 

*** Validation Complete *** 



r 
DATALCP3 

09/10/98 

sm46-SVCM -LE ID -------2 
GRIGIRM IO -----J 
LAR SAW'LE ID ---I 
ID FRIYI REPGRT --1 
WI-E DATE -----> 
DATE EXTRACTED --> 
DATE ANALYZED ---I 
,,AfRI,f . . . ..-..... 
“NITS . . . . . . . . . . . . 

CAS # Parameter 

121-14-2 2,4-Dinitrotoluerte 

84-66-2 Diethylphthalate 
7005-72-3 4-Chlorophenylphenyl ether 

86-73-7 FLwrene 
100-01-6 4-Nitroaniline 
534-52-l 2-Methyl-4,6-Dinitrophenol 

86-30-6 N-Nitrosodiphenylamine 

101-55-3 4-mwnophenyl-phenylether 
118-74-1 Hexachlorobenzene 

87-86-5 PentachLorophenol 
85-01-8 Phenanthrene 

120-12-7 Anthrecene 
86-74-8 Carbazoie 
84-74-2 Di-n-butylphthalate 

206-44-o Fluoranthene 

129-00-o Pyrene 
85-68-7 gutylbenzylphthalate 
91-94-1 3,3'-Dichiorobenridine 
56-55-3 genzofajanthracene 

218-01-9 Chrysene 
117-81-7 bis(2-Ethylhexyl)phthalate (BEHP) 
117-84-O Di-n-octylphthalate 
205-99-2 genzo(b)fluoranthene 
207X18-9 genzo(k)fluoranthene 

50-32-8 genzo(a)pyrene 

193-39-5 Indeno(l,2,3-cdjpyrene 
53-70-3 Dibenz(a,hlanthracene 

191-24-2 genzo(g,h,i)perylene 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Sediment Samples 

010-M-0028-01 
01OR002801 
148372 
01OR002801 
05/15/96 
05/24/96 
06/06/% 
Sediment 
UG/KG 

1849 VAL 

440. U 

440. U 
440. U 

440. U 

1100. UJ 

1100. U 

440. U 

440. U 
440. U 

1100. U 
440. U 

440. U 

440. U 

390. J 

440. U 

440. U 
440. U 

440. U 

440. U 

440. U 

440. U 

440. U 

440. U 

440. U 

440. U 

440. U 
440. U 

440. U 

010-N-0028-01 
01011002801 
148378 
010N002801 
05/15/96 
OS/24196 
06/06/96 
Sediment 
UG/KG 

1849 VAL 

450. U 

450. U 
450. U 

450. U 
1100. UJ 
1100. U 

450. U 
450. U 
450. U 

1100. U 
450. U 
450. U 
450. U 
210. J 
450. U 

450. U 
450. U 

450. U 
450. U 
450. U 

110. J 
450. U 

450. U 
450. U 
450. U 

450. U 
450. U 

450. U 

010-M-0028-03 
01OR002803 
148373 
OlOMOO2803 
05/15/96 
05/24/96 
06/06/96 
Sediment 
UGfKG 

1849 VAL 

440. U 
440. U 
440. U 

440. U 
1100. UJ 
1100. U 

440. U 
440. U 
440. U 

1100. U 
440. U 
440. U 
440. U 
440. U 
440. U 
440. U 
440. U 
440. U 
440. U 
440. U 
440. U 
440. U 
440. U 
440. U 
440. U 
440. U 
440. U 
440. U 

010-M-0029-01 
01OR002901 
148374 
OlOROO2901 
05/15/96 
05/24/96 
06/06/96 
Sediment 
UG/KG 

1849 VAL 

460. U 

460. U 
460. U 

460. U 
1200. UJ 
1200. U 

460. U 

460. U 
460. U 

1200. 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 

460. U 
460. U 

010-M-0029-03 
010H002903 
148375 
OlDMOO 
05/15/96 
05/24/% 
06/06/96 
Sediment 
UC/KG 

1849 VAL 

460. U 
460. U 
460. U 
460. U 

1100. UJ 
1100. U 

460. U 
460. U 
460. U 

1100. 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 

460. U 

460. U 

Page: 19 
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010-M-0030-01 
010M003001 
148376 
01OM003001 
OS/IS/96 
05/24/96 
06/06/96 
Sediment 
UG/KG 

1849 VAL 

510. U 
510. U 
510. U 
510. U 

1300. UJ 
1300. U 

510. U 
510. U 
510. U 

1300. U 
510. U 
510. U 
510. U 
510. U 
510. U 
510. U 
510. U 
510. U 
510. U 
510. U 
510. U 
510. U 

510. U 
510. U 
510. U 

510. U 

510. U 
510. U 

*** Validation Complete *** 



DATALCP3 

09/10/98 

su846-SvtM -LE ID . . . . . . . . 

ORIGIRAL ID -----: 
LA8 SAWLE ID ---: 
ID FROW REPORT --: 
WLE DATE -----: 
DATE ERTRACTED --> 
DATE ANALYZED ---: 
MTRIX . . . ..-...-~ 
““ITS . . . . . . . . ..-. 

CAS # Parameter 

108-95-2 Phenol 

111-44-4 bisf2-Chloroethyl)ether 
95-57-8 2-Chlorophenol 

541-73-l 1.3.Oichlorobenzene 
106-46-7 1,4-Dichlorobenzene 

95-50-l 1,2-Dichlorobenzene 

95-48-7 2-Methylphenol (o-Cresol) 
108-60-l 2.2’.oxybisfl-Chloropropane) 
106-44-S 4-Methylphenol (p-Cresot) 

621-64-7 N-Nitroso-di-n-propylamine 
67-72-l Hexachloroethane 

98-95-3 Nitrobenzene 
78-59-l lsophorone 
88-75-5 2-Nitrophenol 

105-67-9 2,4-Dimethylphenol 

111-91-l bis(2-Chloroethoxy)methane 
120-83-2 2,4-Dichlorophenol 

120-82-l 1.2.4.Trichlorobenzeme 
91-20-3 Naphthalene 

106-47-8 4-Chloroaniline 

87-68-3 Hexachlorobutadiene 
59-50-7 4-Chloro-3-methylphenol 
91-57-6 2-Methylnaphthalene 

77-47-4 Hexachlorocyclopentadiene 
88-06-2 2,4,6-Trichlorophenol 

95-95-4 2,4,5-Trichlorophenol 
91-58-7 2-Chloronaphthalene 

88-74-4 2-Nitroaniline 
131-11-3 Dimethylphthalate 
208-96-8 Acenaphthylene 

606-20-2 2,6-Dinitrotoluene 
99-09-2 3-Nitroaniline 
83-32-9 Acenaphthene 

51-28-5 2,4-Oinitrophenol 
100-02-7 4-Nitrophenol 
132-64-9 Oibenzofuran 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Sediment Samples 

Page: 20 

Time: 14:58 

010-M-0030-03 
01 OM003003 
148377 
01 oM003003 
OS/l S/96 
OS/24196 
O6/06/96 
Sediment 
UGIKG 

1849 VAL 

440. U 

440. U 
440. U 

440. U 

440. U 

440. U 
440. U 

440. U 

440. U 

440, U 

440. U 

440. U 

440. U 

440. U 

440. U 

440. U 
440. U 

440. U 

440. U 

440. U 

440. U 

440. U 

440. U 

440. U 

440. U 

1100. U 

440. U 

1100. U 

440. U 

440. U 

440. U 

1100. U 

440. U 

1100. U 
1100. U 

440. U 

*** Validation Complete *** 



DATALCP3 

09/10/98 

su846-m SM'LE ID -------2 
DRIGINM ID -----a 
LA8 UlPLE ID ---I 
ID FRCH REPORT --a 
SM’LE DATE -----a 
DATE ERTRACTED --) 
DATE ARALYZEO ---a 
MTRIX . . . ..-.-.-. 
““ITS . . . . ..-...-. 

CM # Parameter 

121-14-2 2,4-Dinitrotoluene 

84-66-2 Diethylphthalate 
7005-72-3 4-Chlorophenylphenyl ether 

86-73-7 Flwrene 
100-01-6 4-Nitroaniline 

534-52-l 2-Methyl-4,6-Dinitrophenol 
86-30-6 N-Nitrosodiphenylamine 

101-55-3 4-gromophenyl-phenylether 
118-74-1 Hexachlorobenzene 
87-86-5 Pentachlorophenol 
85-01-8 Phenanthrene 

120-12-7 Anthracene 
86-74-8 Carbazole 
84-74-2 Di-n-butylphthalate 

206-44-o Fluoranthene 

129-00-o Pyrene 
85-68-7 Butylbenzylphthalate 

91-94-1 3,3*-Oichlorobenzidine 
56-55-3 Benzo(a)anthracene 

218-01-9 Chrysene 
117-81-7 bis(2-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)pyrene 

193-39-5 Indeno(1,2,3-cdjpyrene 
53-70-3 Dibenz(a,h)anthracene 

191-24-2 genzo(g,h,i)perylene 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Sediment Samples 

010-M-0030-03 
010M003003 
148377 
01 OMoo3oo3 
05/15/96 
05/24/% 
D6/D6/96 
Sediment 
W/KG 

1849 VAL 

440. U 

440. U 
440. U 

440. U 

1100. UJ 

1100. U 

440. U 

440. U 

440. U 

1100. U 

440. U 

440. U 

440. U 

440. U 

440. U 

440. U 

440. U 

440. U 

440. U 

440. U 

440. U 

440. U 
440. U 

440. U 

440. U 

440. U 

440. U 

440. U 

Page: 21 
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l ** Validation Complete l ** 
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DATALCP3 

09/10/98 

swI46-VM -LE ID -------> 
DRIGIRAL ID -----a 
LA6 SM’LE ID ---J 
ID FRW REPORT --J 
SAM’LE DATE -----a 
DATE ARALYZED ---1 
MTRIX . . ..-...... 
WITS . . . . . . . . . ..J 

CAS # Parameter 

74-87-3 Chlorunethane 
74-83-9 Eromnethane 
75-01-4 Vinyl chloride 
75-00-3 Chloroethane 

75-09-2 Methylene chloride 
67-64-l Acetone 
75-15-O Carbon disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 

540-59-Q 1,2-DichLoroethene (total) 

67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 

78-93-3 2-Butanone (MEK) 
71-55-6 l,l,l-Trichloroethane 
56-23-5 Carbon tetrachloride 
75-27-4 Branodichloromethane 

78-87-5 1,2-Dichloropropane 
10061-01-S cis-1,3-Dichloropropene 

79-01-6 Trichloroethene 
124-48-l Dibromochloromethane 

79-00-S 1,1,2-Trichloroethane 

71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 

75-25-2 Bromoform 
108-10-l 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 

79-34-5 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 

108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 

100-42-S Styrene 
1330-20-7 Xylene (Total) 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Sediment Samples 

OlO-n-0025-01 
01OM002501 
148366 
01On002501 
05/15/96 
05/21/96 
Sediment 
UG/KG 

1849 VAL 

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. UJ 

13. UJ 
13. UJ 

13. UJ 
13. UJ 

13. UJ 
13. UJ 
13. UJ 
13. UJ 

010-n-0025-03 
01OM002503 
148367 
01 ON002503 
D5/15/96 
05/21/96 
Sediment 
UGIKG 

1849 VAL 

13. U 
13. U 

13. U 

13. U 
13. U 

13. 0 
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. UJ 
13. U 

13. U 
13. U 

3. J 

13. U 
13. U 

13. U 
13. U 

010-M-0026-01 
OlOM002601 
148368 
01OMO02601 
OS/IS/96 
05/21/96 
Sediment 
UGfKG 

1849 VAL 

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. UJ 
13. U 

13. U 

13. U 
13. U 

13. U 
13. U 

13. U 

13. U 

010-M-0026-03 
OlOMOO2603 
148369 
01 WOO2603 
05/15/w 
OS/21196 
Sediment 
UGfKG 

1849 VAL 

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. UJ 
13. U 
13. U 

13. U 

13. U 

13. u 
13. U 
13. U 
13. U 

010-M-0027-01 
010M002701 
148370 
OlOMOO2701 
05/15/96 
05/21/W 
Sediment 
UGfKG 

1849 VAL 

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. Ii 

13. U 
13. U 
13. U 

13. U 

13. U 

13. U 

13. U 
13. U 
13. U 
13. UJ 

13. U 

13. U 
13. U 

13. U 

13. U 
13. U 
13. U 
13. U 

Page: 22 

Time: 14:58 

010-M-0027-03 
OlOM002703 
148371 
OlOMOO2703 
05/15/96 
05/22/96 
Sediment 
UGIKG 

1849 VAL 

13. UJ 
13. U 
13. UJ 
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 

13. U 

13. U 

13. U 

*** Validation Complete *** 



DATALCP3 

09/10/98 

!awit5-vtm MLE ID -------a 
ORIGIHAL ID -----a 
UB WR’LE ID ---) 
ID FROM REPORT --a 
SAWPLE DATE -----b 
DATE ARALYZED ---r 
)IATRI)( ----------, 
WITS --cm-------> 

CAS # Parameter 

74-87-3 Chloromethane 
74-83-9 6romunethane 
75-01-4 Vinyl chloride 
75-00-3 Chloroethane 

75-W-2 Methylene chloride 
67-64-l Acetone 
75-15-O Carbon disulfide 

75-35-4 1,1-Dichloroethene 
75-34-3 l,l-Dichloroethane 

540-59-o 1,2-Dichloroethene (total) 
67-66-3 Chloroform 

107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone (MEK) 
71-55-6 l,l,l-Trichloroethane 

56-23-5 Carbon tetrachloride 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 

10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 

124-48-l Oibrcmochloromethane 

79-00-5 1,1,2-Trichloroethane 

71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 

75-25-2 Brcmoform 
108-10-l 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-liexanone 
127-18-4 Tetrachloroethene 

79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 

108-90-7 ChIorobenzene 
100-41-4 Ethylbenzene 

100-42-5 Styrene 
1330-20-7 Xylene (Total) 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Sediment Samples 

010-H-0028-01 
010H002801 
148372 
01OM002801 
05/15/96 
05/22/96 
Sediment 
UG/KG 

1849 VAL 

13. UJ 

13. U 
13. UJ 

13. U 

13. U 

13. UJ 

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 

DlO-N-0028-01 
DlON002801 
148378 
DlON002801 
D5/15/96 
D5/22/96 
Sediment 
tJG/KG 

1849 VAL 

14. UJ 

14. U 

14. UJ 
14. U 
14. U 

43. J 
14. U 

14. U 

14. U 

14. U 

14. U 

14. lJ 

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 

010-n-0028-03 
OlOMOO2803 
148373 
OlDMOO 
05/15/96 
05/21/96 
Sediment 
UG/KG 

1849 VAL 

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. UJ 
13. U 
13. U 

13. U 
13. U 

13. U 
13. U 
13. U 
13. U 

10-M-0029-01 
lOMOO 
48374 
lOMOO29Ol 
5/15/96 
s/21/96 
ediment 
G/KG 

849 VAL 

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. UJ 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 
14. U 

010-M-0029-03 
0101002903 
148375 
OlOMOO2903 
05/15/96 
05/22/96 
Sediment 
UG/KG 

1849 VAL 

14. UJ 

14. U 

14. UJ 

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 
14. U 
14. U 
14. U 

Page: 23 

Time: 14:58 

010-M-0030- 
010M003001 
148376 
010M003001 
05/15/96 
05/23/96 
Sediment 
UG/KG 

1849 

.Ol 

- 
VAL 

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. 
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 

*** Validation Complete *** 



r 
DATALCP3 

09/10/98 

sui%6-VOA -LE ID __““““” 
ORIGINAL ID ----- 
LAB WLE ID --- 
ID FRM REPORT -- 
WLE DATE ----- 
DATE ARALYZED --- 
MTRIx ----a.----- 
WITS ------w-w-- 

CAS # IP arameter 

74-87-3 Chlorcnnethane 
74-83-9 Bromomethane 
75-01-4 Vinyl chloride 

75-00-3 Chloroethane 
75-09-2 Methylene chloride 

67-64-l Acetone 
75-15-O Carbon disulfide 
75-35-4 l,l-OichLoroethene 
75-34-3 l,l-DichLoroethane 

540-59-o 1,2-Dichloroethene (total) 
67-66-3 Chloroform 

107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone (MEK) 

71-55-6 l,l.l-Trichloroethane 
56-23-5 Carbon tetrachloride 
75-27-4 Bromodichloromethane 

78-87-5 1,2-Dichloropropane 
lDO61-01-5 cis-1,3-Dichloropropene 

79-01-6 Trichloroethene 
124-48-l DibrcmochLoromethane 

79-00-S 1,1,2-Trichloroethane 

71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 

75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 

79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 

108-90-7 ChIorobenzene 
100-41-4 Ethylbenrene 
100-42-5 Styrene 

1330-20-7 Xylene (Total) 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Sediment Samples 

010-N-0030-03 
0101003003 
148377 
01 OH003003 
05115196 
05122196 
Sediment 
UC/KG 

1849 VAL 

13. U 

13. UJ 
13. U 

13. UJ 
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 

13. U 
13. U 

Page: 24 

Time: 14:58 

l ** Validation Complete l ** 
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DATALCP3 

09/10/98 

T 

BOIO-VM -LE ID -------; 

ORfClRAL ID -----: 
IAR SM’LE ID ---: 
ID FRCW REPORT --: 
!?AWLE DATE -----: 
DATE ARALYZED ---: 
m,RI,f -----a----: 
WITS ---..-------; 

CM # Parameter 

75-01-4 Vinyl chloride 
75-35-4 l,l-Dichloro-ethene 
75-09-2 Methylene chloride 

156-60-5 trans-1,2-Dichloroethene 
75-34-3 l,l-Dichloroethane 

156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
71-55-6 l,l,l-Trichloroethane 

56-23-S Carbon tetrachloride 
107-06-2 1,2-Dichloroethane 

79-01-6 Trichloroethene 

78-87-S 1,2-Dichloropropane 
75-27-4 Bromodichloromethane 

lOO61-01-S cis-1,3-Dichloropropene 
10061-02-6 trans.-1,3-Dichloropropene 

79-00-5 1,1,2-Trichloroethane 
127-18-4 Tetrachloroethene 
124-48-l Dibromochloromethane 

108-90-7 Chlorobenzene 
630-20-6 1,1,1,2-Tetrachloroethane 

75-25-2 Brcmoform 

79-34-5 1,1,2,2-Tetrachloroethane 
541-73-1 1,3-Dichlorobenzene 

106-46-7 1,4-Dichlorobenzene 
95-50-l 1,2-Dichlorobenrene 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Groundwater Samples 

010-G-0007-22 
OlOG000722 
OlOGOOO722 
OlOGOOO722 
05/07/96 
05/09/96 
Water 
UG/L 

96052 VAL 

1. 

1. 
1. 
1. 
1. 

1. 
1. 
1. 
1. 
1. 
1. 

1. 
1. 

1. 
1. 
1. 
1. 
1. 
1. 

1. 
1. 

1. 
1. 

1. 
1. 

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 

010-G-0007-50 010-G-0008-15 
010G000750 010G000815 
010G000750 01OGOOO815 
010G000750 OlOGOOO815 
05/07/96 05/07/96 
05/09/96 05/09/96 
Water Water 
W/L UG/L 

96052 VAL 96052 VAL 

1. 
I. 
1. 

1. 
1. 

1. 
1. 
1. 
1. 
I. 
1. 

1. 
1. 

1. 
1. 
1. 
1. 
I. 
1. 

1. 
1. 

1. 
1. 
1. 

1. 

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 

1. 
1. 
1. 
1. 
1. 

1. 
1. 
1. 
1. 
I. 

1. 
1. 

1. 
1. 
1. 

1. 
1. 
1. 
1. 
I. 
1. 

1. 
1. 
1. 
1. 

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 

010-H-0008-15 
010HOOO815 
OlOH000815 
010H000815 
05/07/96 
05/09/96 
Water 
UG/L 

96052 VAL 

1. 

1. 
1. 

1. 
1. 

1. 
1. 
I. 
1. 

1. 
1. 
I. 

1. 
1. 
1. 

1. 
I. 
1. 
1. 

1. 
1. 

1. 
1. 

1. 
1. 

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 

010-C-0008-48 
DlOGOOO848 
OlDGOOO848 
0106000848 
05/07/96 
05/09/96 
Uater 
UC/L 

96052 VAL 

1. 
1. 

1. 
1. 
1. 

1. 
1. 

1. 
1. 
I. 
1. 

1. 
1. 

1. 
1. 
I. 
1. 
1. 
1. 
1. 

1. 
1. 
1. 
1. 
1. 

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 

Page: 1 

Time: 14:59 

010-G-0009-24 
OlOGOOO924 
OlOGOOO924 
OlOGOOO924 
05/08/96 
05/09/96 
Uater 
UC/L 

96052 VAL 

1. 

4.4 
7.3 

1. 
1. 
1. 
1. 

1. 
1. 
1. 
1. 
1. 
1. 

1. 
1. 
1. 
1. 
1. 
1. 
1. 

1. 

1. 
1. 
I. 
1. 

U 

U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 

U 
U 
U 
U 

U 

U 
U 
U 
U 

*** Validation Complete *** 



r 

L 

ATALCP3 

9/10/98 

KMO-vcm !MW’LE ID -------a 
[RIGlRAL ID -----a 
LAB SAIPLE ID ---a 
ID FROH REPDRT --) 
SAlPLE DATE -----a 
DATE ARALYZEO ---a 
wTRI)( e---u-----) 
WITS -----------) 

CAS # Parameter 

75-01-4 Vinyl chloride 1. 

75-35-4 l,l-Dichloroethene 1. 
75-09-2 Methylene chloride 6.1 

156-60-5 trans-1,2-Dichloroethene 1. 
75-34-3 l,l-Dichloroethane 1. 

156-59-2 cis-1,2-Dichloroethene 1. 
67-66-3 Chloroform 1. 

71-55-6 l,l,l-Trichloroethane 1. 

56-23-5 Carbon tetrachloride 1. 
107-06-2 1,2-Dichloroethane 1. 

79-01-6 Trichloroethene 1. 

78-87-5 1,2-DichLoropropane 1. 

75-27-4 Bromodichloromethane 1. 

10061-01-5 cis-1,3-Dichloropropene 1. 
10061-02-6 trans-1,3-Dichloropropene 1. 

79-00-5 1,1,2-Trichloroethane 1. 

127-18-4 Tetrachloroethene 1. 

124-48-l Dibromochloranathane 1. 

108-90-7 Chlorobenzene 1. 

630-20-6 1,1,1,2-Tetrachloroethane 1. 

75-25-2 Bromoform 1. 

79-34-5 1,1,2,2-Tetrachloroethane 1. 
541-73-1 1,3-Dichlorobenzene 1. 

106-46-7 1,4-Dichlorobenzene 1. 

95-50-l 1,2-OichLorobenzene 1. 

L 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Groundwater Samples 

010-G-0009-50 
010GO00950 
010G000950 
010G000950 
05/08/96 
05/09/96 
Uater 
UG/L 

96052 VAL 

U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 

U 
U 
U 

U 
U 
U 
U 
U 

U 
U 
U 

U 

010-G-0010-12 
010G001012 
OlOG001012 
010G001012 
05/08/96 
05/09/96 
Water 
UG/L 

96052 VAL 

1. UJ 

1. UJ 
6.2 J 

1. UJ 
1. UJ 

1. UJ 
1. UJ 
1. UJ 
1. UJ 
I. UJ 
1. UJ 

1. UJ 
1. UJ 

1. UJ 
1. UJ 
I. UJ 
1. UJ 
1. UJ 
1. UJ 

1. UJ 
1. UJ 

1. UJ 
1. UJ 
1. UJ 

1. UJ 

010-G-0010-50 
010G001050 
010G001050 
010G001050 
05/08/96 
05/09/96 
Uater 
UC/L 

96052 VAL 

1. 
I. 
1. 

1. 
1. 

1. 
1. 

1. 
1. 
I. 

1. 
1. 
1. 

1. 
1. 

1. 
1. 
1. 

1. 
1. 
1. 

1. 
1. 

I. 
1. 

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 

010-G-0011-50 
010G001150 
010G001150 
010G001150 
05/09/96 
05/10/96 
Water 
UC/L 

96052 VAL 

1. 
1. 

1. 
1. 
1. 
1. 
1. 

1. 
1. 
1. 

1. 
1. 

1. 
1. 
1. 

1. 
1. 
1. 

1. 
1. 

1. 
1. 
1. 

1. 
1. 

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 

010-G-0012-20 010-G-0012-50 
010G001220 OlOG001250 
010G001220 010G001250 
010G001220 010G001250 
05/09/96 05/09/96 
05/10/96 05/10/96 
Uater Water 
UC/L UC/L 

96052 VAL 96052 VAL 

1. UJ 
1. UJ 
1. UJ 
1. UJ 
1. UJ 

1. UJ 
1. UJ 
1. UJ 
1. UJ 
1. UJ 
1. UJ 

1. UJ 
1. UJ 
1. UJ 
1. UJ 
1. UJ 
1. UJ 
1. UJ 
1. UJ 
1. UJ 

1. UJ 

1. UJ 
1. UJ 
1. UJ 
1 UJ 

Page: 2 

Time: 14:59 

1. 
1. 

1. 
I. 

1. 
1. 
1. 

1. 
1. 
I. 

1. 
1. 
1. 
1. 
1. 
1. 

1. 
1. 
1. 
1. 

1. 
1. 

1. 
1. 
1. 

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 l ** 
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L 

DATALCP3 

09/10/98 

8010~KM sAJ#qE 10 -------: 

DRIGIRAL ID -----: 
LAB SAlPLE ID ---: 
ID FRCIH REPDRT --: 
SAlPLE DATE -----: 
DATE ARALYZED ---: 
)IATRIX ------em..-; 
U,TS --------v--; 

CAS # Parameter 

75-01-4 Vinyl chloride 
75-35-4 1,1-Dichloroethene 
75-09-2 Methylene chloride 

156-60-5 trans-I,?Dichloraethene 
75-34-3 1,1-Dichloroethane 

156-59-z cis-1,2-Dichloroethene 
67-66-3 Chloroform 

71-55-6 l,l,l-Trichloroethane 
56-23-5 Carbon tetrachloride 

107-06-2 1,2-Dichloroethane 
79-01-6 Trichloroethene 
78-87-5 I,.?Dichloropropane 

75-27-4 Ercmodichloromethane 
10061-01-5 cis-1,3-Dichloropropene 
10061-02-6 tram-1,3-Dichloropropene 

79-00-5 1,1,2-Trichloroethane 
127-18-4 Tetrachloroethene 

124-48-l Dibromochloromethane 
108-90-7 Chlorobenzene 

630-20-6 1,1,1,2-Tetrachloroethane 
75-25-2 Bromoform 
79-34-5 1,1,2,2-Tetrachloroethane 

541-73-I 1,3-DichLorobenzene 
106-46-7 1,4-Dichlorobenzene 

95-50-I 1,2-Dichlorobenzene 

L L 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Groundwater Samples 

010-H-0012-50 
010H001250 
010H001250 
010H001250 
05/W/96 
OS/IO/96 
Water 
UC/L 

96052 VAL 

1. 
I. 

1. 
1. 
1. 

1. 
I. 

1. 
I. 

1. 
1. 
1. 

1. 
1. 
1. 
1. 
I. 
I. 
1. 

I. 
1. 

1. 
I. 
I. 

1. 

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 

010-G-0013-20 010-G-0013-50 
OlOGOOl32O 010G001350 
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DATALCP3 

09/10/98 

8010"vM MLE ID -------a 
ORIGIRAL ID -----) 
ImAR SAlQLE ID ---a 
ID FRan REPORT --a 
WLE DATE -----> 
DATE ANALYZED ---a 
(UTR,,( ----------, 
aITS --e---w----) 

CAS # Parameter 96052 VAL 

75-01-4 Vinyl chloride 1. 
75-35-4 1,1-Dichloroethene 4.2 
75-09-2 Methylene chloride 5.4 

156-60-S trans-l,Z-Dichloroethene 1. 
75-34-3 1,1-Dichloroethane 1. 

156-59-2 cis-1,2-Dichloroethene 1. 
67-66-3 Chloroform 1. 
71-55-6 l,l,l-Trichloroethane I. 
56-23-5 Carbon tetrachloride 1. 

107-06-2 1,2-Dichloroethane I. 

79-01-6 Trichloroethene I. 

78-87-5 1,2-Dichloropropane 1. 

75-27-4 Bromodichloromethane 1. 

10061-01-5 cis-1,3-Dichloropropene 1. 

10061-02-6 trans-1,3-Dichloropropene I. 
79-00-S 1,1,2-Trichloroethane 1. 

127-18-4 Tetrachloroethene 1. 

124-48-I Dibrcmochlorcmethane I. 

108-90-7 Chlorobenzene 1. 
630-20-6 1,1,1,2-Tetrachloroethane 1. 

75-25-2 Bromoform I. 

79-34-5 1,1,2,2-Tetrachloroethane 1. 
541-73-I 1,3-Dichlorobenrene I. 

106-46-7 1.4.Dichlorobenzene 1. 

95-50-I 1,2-Dichlorobenzene I. 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Groundwater Samples 
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OS/IO/96 
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DATALCP3 

09/10/98 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

Page: 5 

Time: 14:59 
1 

SWMU 10 Groundwater Samples 

BTEX 

CAS 1 

71-43-i 
108-88-I 
100-41-4 

1330-20-7 

WLE ID -------a 
ORIGlRAL ID -----I 
LAB SAWLE ID ---I 
ID FRDH REPORT --J 
!WU’LE DATE -----> 
DATE ARALYZED ---Y 
MTR#X ----I-----, 
WIT’s ------m---m] 

at-meter 

enzene 

oluene 
thylbenzene 

ylene (Total) 

l- 
010-G-0007-22 
O10GOO0722 
OlOGOOO722 
0106000722 
05/07/96 
05/09/96 
Water 
UG/L 

96052 VAL 

2. u 

2. u 
2. u 

2. u 

010-G-0007-50 
01 OG000750 
010G000750 
OlOGOOO75O 
05/07/96 
05/09/96 
Uater 
UG/L 

96052 VAL 

2. u 
2. u 
2. u 

2. u 

010-G-0008-15 
010G000815 
010G000815 
010G000815 
05/07/96 
05/09/96 
Uater 
UG/L 

96052 VAL 

2. UJ 
2. UJ 
2. UJ 
2. UJ 

010-G-0008-48 
010(3000848 
O10GOO0848 
010G000848 
05/07/96 
05/09/96 
Uater 
UC/L 

96052 VAL 

2. u 
2. u 
2. u 

2. u 

010-H-0008-48 
OlOHD008-48 
OlOH000848 
010H000848 
05/07/96 
05/09/96 
Water 
UC/L 

96052 VAL 

2. u 
2. u 

2. u 
2. u 

- 
010-G-0009-24 
OlOGOOO924 
O10GOO0924 
O10GOO0924 
05/08/96 
05/09/96 
Water 
UG/L 

96052 VAL 
- 

2. u 

2. u 
2. u 
2. u 
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09/10/98 

RTEX WLE ID -------> 

ORIGIRAL ID -----a 
LAB SlVPLE ID ---a 
ID FRDM REPORT --a 
SAWLE DATE -----a 
DATE ARALYZED ---, 
MTRIX ----------> 
WITS -----------) 

l- 

CAS # 

71-43-2 lenzene 

108-88-3 'oluene 

100-41-4 :thylbenzene 

1330-20-7 :ylene (Total) 

laranteter 

NSA MEMPHIS 
Confirmatory Sampling Investigation 

SWMU 10 Groundwater Samples 

010-G-0012-50 
010G001250 
010G001250 
0106001250 
05/09/96 
OS/IO/96 
Water 
UG/L 

96052 VAL 

2. u 
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2. u 

2. u 
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OS/IO/96 
Water 
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96052 VAL 

2. u 
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2. u 
2. u 

010-G-0013-20 
010G001320 
010G001320 
OlOGOOl32O 
05/09/96 
OS/IO/96 
Uater 
UG/L 

96052 VAL 

2. u 
4.3 
2. u 

2. u 

010-G-0013-50 
010G001350 
OlOGOOl35O 
010G001350 
05/09/96 
05/10/96 
Uater 
UG/L 

96052 VAL 

2. u 
2. u 
2. u 

2. u 

010-G-0014-20 
OlOGOOl42O 
010G001420 
010G001420 
05/09/96 
OS/IO/96 
Water 
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96052 VAL 

2. u 
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2. u 
2. u 
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OATALCP3 NSA MEMPHIS Page: 8 

09/10/98 Confirmatory Sampling Investigation Time: 14:59 
SWMU 10 Groundwater Samples 

BTEX SAMPLE 10 -------~ 010-G-0015-50 010-G-0016-20 
ORIGINAL 10 -----~ 010G001550 010G001620 
LAB SAMPLE 10 ---~ 010G001550 010G001620 
ID FROM REPORT ~-~ 010G001550 010G001620 
SAMPLE DATE -----> 05/10/96 05/10/96 
DATE ANALYZED ---~ 05/10/96 05/10/96 
MATRIX ----------> lIater loIater 
UNITS -----------> UG/L UG/L 

CAS # Parameter 96052 VAL 96052 VAL 

71-43-2 Benzene 2. U 2. U 
108-88-3 Toluene 4.7 2. U 
100-41-4 Hhylbenzene 2. U 2. U 

1330-20-7 Xylene (Total) 2. U 2. U 

*** Validation Complete *** 
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