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ExecutiveSummary

3O8 9

This report documents the background sampling program conducted at the Defense Depot
Memphis, Tennessee (DDMT). The program was conducted to provide sufficient data to

establish representative background concentrations for naturally occurring and, if

appropriate, anthropogenie constituents. Background concentratioas are used to support

objectives of the environmental program at DDMT, including the foUowing:

Development of action levels to be used in further-action/no-further-action

deeisiormaa king

• Development of interim remedial action/early removal declsionmaking

• Delineation of nature and extent during remedial investigation {RI) efforts

Determination of potential offsite migration of site-related constituents

• Assessment of potential/future risk

• Development of cleanup criteria and preliminary remediation goals (PRGs)

Background date were collected for surface soft, subsurface soil, surface water, sediment,

and groundwater. Background sampling locations were selected in areas believed to be

unaffected by past or present DDMT waste management activities. However, background

sample locations in the surrounding urban environment were not necessarily unaffected by

residential or industrial activities. Twenty-two soft, surface water, and sediment sample

loeaftons were selected to identify the 90th percentile (the value that bounds 90 percent of

the population values) of the population with 90 percent confidence. (That is, if 22 samples

were repeatedly taken from the background population [e.g., background surface soft], the

sample 9Oth percentile would be below the true 90th percentile of the population in

90 percent of the samples.) Twelve groundwater monitoring wells were assessed to be

representative of background conditions. Data from these wells provide 85 percent

confidence that the 85th percentile of the background population has been identified.

Surface and subsurface soft locations were selected along the perimeter of the DDMT main
installation and Dunn Field as well as at nffsite locations. Concentrations of metals,

semlvolatile organic compounds {SVOCs), and pesticides/herbicides were higher at the
DDMT perimeter sample locations than at the ofisite locations. The difference in the

concentration of background coru_tituents between the perimeter and offsite sample groups
is Iow (less than 100 percent relative difference). This indicates that the difference is

representative of variations in anthropogenic conditions between the two sample groups

rather than a gross impact from waste management at DDMT. Therefore, perimeter and
off site data were combined into one background data set.

Dioxins and furans were detected m most perimeter and offsite soils and at generally higher
concentrations at the surface than at depth. Dioxins were also detected in sediment and

surface water.background samples with the highest detected concentrations exceeding

U.S. Environmental Protection Agency (EPA) Region IT.]risk-based criteria at the Botanical

ORO 113627.R R.Z.TJ026.DOC ESq
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Gardens and Audubon Park. Specific dioxin and furan isomers detected in background

samples are indicative of ambient atmospheric deposition rather than industrial or waste

management sources.

Background data were validated according to EPA criteria. Constituents typical of field and
laboratory contamination as well as clioxin and furan isomers were identified in the

background samples as nondetected, following EPA procedures. Holding times, matrix

recoveries, and duplicate analyses were all within EPA quality control performance
requirements.

This report presents statistical summary tables for soil, sediment, surface water, and

groundwater background constituents. In addition, background data are evaluated for

quality and outliers or data population characteristics that could compromise the use of the
data to represent background conditions.
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1.0 Introduction

Defense Depot Memphis, Tennessee (DDMT) has conducted a multimedia backg_und

sampling program to support implementation of its environmental restoration program.

The purpose of the background sampling program is to provide stffficient data to establish

repre_ntative background concentration data for naturally occurring and, if appropriate,
man-made constituents (e.g., pesticides) at DDMT. Constituent concentrations detected in

various media as part of the remedial achvities at the site will be compared with

background data established herein to evaluate whether reported concentrations of those

constituents were caused by DDMT opera tion.s, are naturally occurring, or are caused by
ambient effects from the urban enviromnent surrounding DDMT.

This report documents the multimedia Background Sampling Program conducted by

DDMT to support its environmental restoration program. An overview of the facility and
site information is presented in Section 1.1. The remaining sections in the in b'od uction

describe the background sampling project objectives and provide a guide to the
organization of the remainder of the report.

1.1 FacilityBackground

DDMT covers 642 acres of land in Shelby County, Memphis, Tennessee, in the extreme

southwestern portion of the state (see Figure 1-1). DDMT lies approximately 5 miles east of

the Mississippi River and just northeast of the Interstate 240-1nterstate 55 junction, in the

south-central section of Memphis, approximately 4 miles southeast of the Central Business

District and 1 mile northwest of Memphis International Airport. Airways Boulevard
borders DDMT on the east and provides prLmary access to the installation. Dunn Avenue,

Ball Road, and Perry Road serve as the northern, southern, and western boundaries to the

main installation, respectively. Dunn Field, a known burial area at DDMT, is located just

north of the main installation. Person Avenue, Kyle Sb'eeL and Hays Sb'eet serve as the

northern, western, and eastern boundaries to Dunn Field, respeclively.

The installation consists of approxmlately 110 buildings, 26 miles of railroad track, and

28 miles of paved streets. The facility has approximately 5.5 million square feet of covered

storage space and approximately 6 million square feet of open space.

Past activities at DDMT include a wide range of storage, distribution, and maintenance

praclices. Dunn Field has been treed as a landfill area (northwest quadrant), storage area for

mineral stockpiles (southwest and southeast quadrants), and pistol range (northeast

quadrant). Aclivities within the southwest quadrant of the main installation have included

hazardous material storage and recoupment (Building [Bldg] 873), sandblasting/painling

activities (Bldgs 1086 through 1089), and maintenance (Bldg 770). Other activities that are

documented to have occurred in this area of the installation include polychlorinated

biphenyl (PCB) transformer storage (near Bldg 274), pesticide/herbicide storage and use,
and fire truck pump testing (Lake Daulelson). The aorthem portion of the main installation

has a history of storage of hazardous materials, b'eab_ent of wood products with

pentachlorophenol (Bldg 737), and storage of items awaiting disposal.
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DDMT was issued a Resource Conservation and Recovery Act (RCRA) Part g perrmt

(Nu. TN4 210 020 570) by the U.S. Environmental Protection Agency (EPA), Region IV and

the Tennessee Department of Environment and Conservation (TDEC) on September 28,

1990. Subsequently, in accordance with Section 120(d)(2) of the Comprehensive

Environmental Response, Compensation, and Liability Act (CERCLA), 42 U.S.C. 9620(d)(2),

EPA prepared a final Hazard Ranking System (HRS) Scoring Package for DDMT. On the

basis of the final HRS SCore of 58.06, EPA added DDMT to the National Priorities List (NPL)

by publication in the Federal Register (ER), 57 FR 47180 No. 199, on October 14, 1992.

As a result of DDMT's status as an NPL site, DDMT entered a Federal Facilities Agreement

on March 6, 1995. The signatories of that agreement, the Defense Logistics Agency [DLA),

EPA, and TDEC, agreed that the investigation of all appticable sites would proceed under

the CERCLA process for remediation (remedial investigation, feasibility study, proposed

plan, record of decision, remedial design, and remedial action).

In July 1995, DDMT was placed on the Base Realignment and Closm-e (BRAC) list,

which indicates that the facility will be closed and converted to potentially different

ownership and uses. Therefore, in addition to meeting all CERCLA requirements,

environmental restoration at DDMT must also comply with specific requirements for

property transfer under development by the BRAC Cleanup Team (BCT).

1.2 Project Objectives

The purpose of the Background Sampling Program at DDMT is to provide sufficient

environmental data of known and acceptable quality to establish representative
background concentrations for constituents present in surface soil, subsurface soft, surface

water, and sediment at DDMT. Constituent concentrations detected in various media as

part of the future remedial activities at the facility will be compared with background data

to evaluate whether the reported concenh'ations of those constituents were caused by

DDMT operations, are naturally occurring` or are caused by ambient effects from the ttrban
environment surrounding DDMT.

The background data will be used to support several aspects of the environmental program
at DDMT, including the following:

Development of action levels to be used in further-action/no-further-acllon

decisionmaking

Development of interim remedial action/early removal decisionmaking

• Delineation of nature and extent during RI efforts

Determination of potential offsite migration of site-related constituents

Assessment of potential/future risk

Development of remedial criteria and PRGs

During a BCT meeiing on July 2, 1997, "sensitive" chemical constituents were identified

from analytical data gathered during environmental characterization efforts carried out at

BRAC, screening, and RI sites between the fall of 1996 and the winter of 1997. Sensitive

conslituents are those parameters detected in the BRAC, screening, and RI sampling events
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that exceeded applicable criteria as well as background. Background levels for these

parameters are therefore critical, as they will be compared to applicable criteria during the

screening and data evaluation process to determine if parameter concentrations represent
releases to the environment or natural conditions. Modifications (removal of outliers) to the

background distributions were made by the BCT such that a more corL_ervative (lower)

background concentration was used in evaluating DDMT data, These modified background
data are reported herein.

1.3 Organization

The report is orgarfized into six sections:

Section 1 contains intioductory and background information.

• Section 2 presents a field sampling summary, sampling rationale, and specific sampling
procedures.

Section 3 identifies important background constituents, discusses the background data

spatial distribution, and presents summary statistics.

• Section 4 contains a summary of project quality assurance and quality control (QA/QC)
and the resulis of analytical data validation.

Section 5 presents the summary and conclusions.

Section 6 is a list of reference material consulted for this document.

Other data and supporting information are presented in the following appendices.

• Appendix A contains the soft boring logs.

• Appendix B presents copies of the field sampling logbooks.

• Appendix C presents distribution plots of metal data for all media.

• Appendix D contains a summary of the analytical data in tabular form.

• Appendix E contains a summary of background data qualifiers.

• Appendix F presents a compilation of summary statistics.

• Appendix G presents responses to review comments on the draft document.





2.0 Field Investigation

3,08 1.7

2.1 Field Sampling Summary

As specified in the Draft Final Generic R]/F$ Work Plan (CH2M HILL, March 1995),

environmental samples were taken from areas believed to be unaffected by past or pre_nt

DDMT industrial activities. The soils, sediment, and surface water field sampling effort

began October 9 and concluded on October 12, 1995. Groundwater sampling was conducted
between February 6 and February 27, 1996.

Activities conducted by field personnel generally consisted of the following:

Instrument calibration

Equipment decontamination

• Surface and subsurface soft sampling

Surface water and sediment sampling

Strrface water filtering

Groundwater monitoring well purging

• Groundwater sampling

Sample management, tracking, and shipping

A total of 101 environmental samples were taken during this field investigation, excluding
QA/QC samples. The distribution of the samples by medium is summarized as follows.

Sample Medium Number of Environmental Samples
Surface soil 22

Subsurface soil 22

StLrface water 22

Sediment 22
Groundwater 12

Surface soil and subsurface soil sampling locations are shown in Figure 2-1 and described in

Tables 2-1 and 2-2. Surface and subsurface samples were each taken from the same location.

Although locations for samples BSg2, BW14, BS15, BS16, and BS21 shown on Figure 2-1

appear to be near railroad tracks, all five locations are at least 50 meters away from the

nearest tracks. The condensed scale used in Figure 2-1 causes the sample locations to appear
to be within the railroad track areas.

Surface water and sediment sampling locations are shown in Figure 2-2 and described in

Tables 2-3 and 2-4. A surface water and sediment sample was taken at each location.

Figure 2-3 shows the location of background monitoring wells.



18

---q



3G8 19

uzz__zzzz=zz_<<<'<_zz zz_ <<zz

0

_G. .o .
• • ¢

• .=_-_

' _ _'_==" _ ._

-- _ .- c4

...._"_'_" ==_,_',_= _-_,,_,o_=e,_-,_

e_

_=-_ __

-I
-< __-_ _

_____z_ _ o_

.
_ - -_. ._

>" _ __J _j _ "_

_ oo _ a. a. 0 o o o o c

=p=_,.,_,_,r_, .- -

,¢¢

¢=

2-3

¢E

5
0



308 20

I

I

ZI'_



308 21

!1 1
_LLJZ



308 22

_I "_ _ z _ Z z : _ Z Z Z Z Z Z Z Z Z Z ;_ _,Z

o,_ _,_ .-
__- :-_0,..._ .__o_-

°°   lillNli'li"gr!',ii/ililirililii,i,i=._ ,.,,_ _. _ o_ =_

Cb ['' * =' .... _

Z z,z zz z z _ _.._ _

= == = = _= =: = C_l=f=l=l=l=l=l=lml=l=l=l=l=l= E _'E o°

'_ _ r" - - r'= _ _ _"q ¢'w {'_ ¢'1 ¢'_ ¢'_ rr' _'_ '_ r"_ _"_ '_ e_ _"_ _" _, II _

5
0

2_



308 23

'- _" _ - -_i i

!! i ,
° )/!)-_E'_ _ .... _=-°

i,=

- _

°- _______t_l_l_l_l_l_l_,,,,,,,_ _________ ] __

_)_ _)_ __"_"_°_,_ _o 8_

2-7

5



308 24

i! Ii
'l

._- . F.,J-" ,_ ...... o,e/
_,- ---,- "m, t_

I I
I I

I
I L



308 25

Samples were taken according to the procedures developed in the Generic Remedial
Investigation/Feasibility Study Work Plan (CH2M HILL, 3995a) and discussed in Sections 2.3.1

through 2.3.3 of this report. Samples from all media were analyzed by the laboratory

according to the EPA Contract Laboratory Program (CLP) Statement of Work (SOW) except
for herbicides, which were analyzed using EPA SW846, Method 8151. Specific methods are
summarized as follows.

Analytes VOCs SVOCs

Method

_oil
;urface
Nater

_ediment
3round-
v_ter

TAL

Pesticides/ Herbi- Metals TAL Metals Dioxin/
PCBs tides (Unfiltered) (Filtered) Furans

CLP Dioxin/
Furan

CLP Organic Laborato0r CLP Inorganic Laboratoly Laboratory
Method 1.9 SW 846 Method 3.1 Method 1.1

J _," J J ,,," /

J " ¢" J / _ 4"

Lists of all compounds analyzed are presented in Appendices F-1 through F-3.

The rationale for selecting the number, sampling depth interval, and location of samples is
presented by medium in Section 2.2. The location-specific methods, procedures, and other

sample information (e.g., sample depth, equipment, decontamination procedures) are
described in Section 2.3.

2.2 Overall Sampling Rationale

Background sampling locations were selected within areas believed to be unaffected by past

or present DDMT waste management activities. An important aspect of the sampling effort

was consideration of the potential effects of urban pollutants from the area surrounding the

site and of historical uses of the general area (e.g., pesticides from historical farming
operations).

A statishcal approach was used to select the number of soil, sediment, and surface water

samples required to provide an appropriate level of confidence for each medium

(CH2M HILL, 1995a). Sample sizes appropriate to estimate nonparametric tolerance

intervals (Conover, 1980) were used to estimate the number of samples required for each

reed ktm. Nonparame tric tolerance intervals make no assumptions about the underlying
distribution of the data being evaluated. However, independent samples are assumed to be

randomly drawn from an infinite population. Coverage is the percent or quartile of the

population distribution to be bounded by the largest concentration in the sample. An upper

tolerance bound is designed to contain at least 100 percent of the sampled populahon from
a sample of size n with (l-a) percent confidence. The level of confidence reflects the

probabi]Jty that the maximum concentration detected from a collection of samples will
bound the pre-specified quartile of the population distribution.



308 26

The equation used to generate the minimum sample size is as follows:

n =In(a)/ln(p)

,,_here

a = significance level (0 < a < 1)

p -- percentile of the population to be contained by the upper bound (0 < p <1)

n = minimum number of samples required

Levels of confidence for each medium (sediment, surface water, surface soil, subsurface

soil) were calculated according to the project objectives and are provided in the Generic

Remedial hwestigation/Feasibilih d Study Work Plan (CH2M HILL, 1995a). The selection of

confidence intervals for DDMT was based on the need to obtain a relatively representative

data set and on the cost of obtaining such data. It was determined that for soil, sediment,

and surface water, the 90th percentile of the population would be determined with

90 percent confidence requiring 22 samples as ful]ows:

n = in(1-0.9)/in(0.9) -- 21.8 = 22

2.2.1 Surface and SubsurfaceSoil SamplingRationale

The majority of the land surface at DDMT is classified as graded land (meaning that

cut-and-fill or other surface disturbances have oct). During grading and land

development, the surface soil was mixed and reworked. Native surface soil is apparent in

the stream and swale channels. Therefore, for purposes of this background sampling

program, no distinctions were made between different surface soil mineralogies (as defined
in Section 5.3.2.1 of the Generic Remedial Investigation�Feasibility Study Work Plan [CI-[2M

HILL, 1995a]), although the soil type was classified in the field for identification purposes.

Subsurface soil samples were taken from the same location as the surface soil samples at a
depth interval representative of the native soil.

Surface and subsurface soil sampling locations are shown in Figure 2-1. Station descriptions
and sample information are provided in Tables 2-1 and 2-2.

To obtain a set of background soil data representative of the diversity (non-homogeneity
that results from regrading) of soil conditions anticipated at DDMT, samples were obtained

from locations both on an off DDMT property. Onsite locations were included to represent

ambient conditions expected at DDMT resulting from normal operation of the facility,

excluding waste management and waste disposal activities. Onsite soil sampling locations
were selected by first delineating areas tl_oughout the installation that were not

appropriate for background sampling, including areas of known or suspected

contamination and areas covered by buildings or roads. A total of 11 onsite sample
locations (BS01 through BS08 and BS14 through BS16; see Figure 2-1) were selected,

generally along the perimeter of DDMT, to represent the most reasonable geographical

distribution over the site, considering site limitations. Samples taken on DDMT property are
herein referred to as perimeter samples.

Soil sampling locations off DDMT property were primarily focused at schools (SB10, SB11,

SB17, SB18, and SB19), golf courses (SB13 and SB21), and cemeteries (SB20). Additional

sampling locations included residential neighborhoods surrounding DDMT (BS09, BS12,
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and BS22). These locations were selected as representative of ambient environmental

conditions in the urban environment surrounding DDMT. They also are subject to similar

grounds maintenance activities such as possible application of herbicides, pesticides,

fertilizers, and lawn seed as well as mowing and aeration. A total of 11 offsile locations

were sampled during the background program.

At each sampling location, soil samples were taken from the ground surface (zero to I foot

below ground surface [bgs]) and at a depth sufficient to be representative of native

(undisturbed) soil (4 to 6 feet bgs). The depth of the native soil was determined in the field

on the basis of visual soil classifications. All samples were scanned in the field with a

photoionization detector (PID) to eliminate sampling locations that might contain PID

detectable volatile organic compounds (VOCs). No VOCs were detected in the field.

2.2.2 Surface Water and Sediment Sampling Rationale

To obtain a minimttm 90 percent confidence and 90 percent coverage of the sample

population's maximum value, 22 surface water and 22 sedLment samples were req_. All

surface water and sediment samples were taken from offsite (refer to Figure 2-2 and Tables

2-3 and 2-4). Sampling locations were selected upgradient of any outfalls from DDMT to

ensure a representative background sample. Two types of surface water and sediment

features were evaluated as part of the background program: ponds similar in size and

surrounding land use to DDMT's golf course pond and Lake Danielson and perermial
stTearix5.

Surface water/sediment samples were coUecied from four ponds during the background

sampling field effort. The ponds were located in Medal of Honor Park, Audubon Park,
Memphis Lake in Chickasaw Gardens, and the Botanical Gardens in Audubon Park.

Surface water/sediment samples were also taken from two perennial streams located near
DDMT: Nonconnah Creek, located south of DDMT, and Cane Creek, located northwest of
DDMT.

2.2.3 Groundwater Sampling Rationale

Groundwater monitoring well installation and sampling has been occurring at DDMT since

1982. During previous site characterization efforts, primarily the sitewide remedial

investigation of 1989 (Law, 1990), monitoring wells MW-2 through MW-39 were installed to
evaluate the extent of potential groundwater contamination on a sitewide basis. All but two

of these wells were installed in the uppermost unconfined Fluvial Aquifer to depths

ranging from 29 to 157 feet bgs. In 1996, 16 addifional groundwater monitoring wells
(MW-40 through MW-55) were installed to further evaluate groundwater contamination

west of Dunn Field and to characterize the chemical constituents in groundwater flowing
onto the main installation. Samples were taken from these wells and analyzed to assess the

background chemical characteristics of groundwater in the surrounding area that is not
affected by DDMT operations.

The approach to selecting wells for use in the background sampling program was to use the
presence of VOCs, SVOCs, or pesficides/PCBs as an indicator to eliminate wells that are

potentially affected by DDMT operations (CH2M HILL, 1995a). Areas outside known

contamination and that are primarily upgradient of the site were considered as potenfial
sampling locations. Figure 2-4 presents the potenfiometric surface based on data from new

(MW-40 through MW-54) and existing wells.
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The potentiometric gradient indicates that groundwater flows onto the site from the

northeast, east, south, and southwest. Groundwater generally flows from Dunn Field offsite

Io the west. On the basis of these criteria, the foUowing existing wells were selected for use

as background wells: MW-16, MW-19, M_t-24, MW-2B, and M1N-30, lvIVV-45, MW-46,

MW-48, MW-49, MW-50, MW-52, and MW-53 (see Figure 2-3).

MW-23 was originally identified as a background well (CH2M HILL, 1995), but was

dropped because the presence of methylethyl ketone (MEK, or 2-butanone) and

tetrachloroethylene (PCE) suggests that MW-23 may be impacted by an organic
groundwater plume located in the southwest portion of DDMT. Trace detections of both

compounds were estimated at I microgram per liter (_g/L), which is below the detection

limits. At this time, it has not been determined whether this plume results from sources on

or off DDMT property. Upgradient Wells MW-47 and MW-51 were not selected because

they appear to be associated with organic groundwater contamination that may originate
onsite.

Data from these 12 wells provide an 85 percent confidence level that the population's

85th percent quarffie has been identified.

2.3 Field Activities

The sampling procedures, equipment, and locations followed the Generic RI/FS Work Plan

(CH2M HILL, 1995a) and are fully described therein. Specific sampling equipment and
procedures used during the field investigation are discussed for each medium in the

following sections. All sampling equipment was decontaminated before use in the field and

prior to sampling at each location.

2.3.1 Surfaceand SubsurfaceSoil Sampling

Surface soil samples were taken using a 5-foot stainless-steel continuous sampler from zero

to f foot bgs (surface vegetation or gravel was removed prior to sampling). Samples were

taken with the continuous sampler by either pushing the device hydraulically with the drill

rig or by drilling and advancing the sampler ahead of a 7-5/8 inch outside diameter (O.D.)

hollow-stem auger. If the amount of soil taken was insufficient to fill the designated

laboratory _mple containers, additional soil was taken at the same depth interval by

offsetting a maximum of 2 feet from the original borehole location. VOC soil samples were

taken directly from the continuous sampler using stainless-steel spoons. The remaining soil

was placed into a stainless-steel bowl, mixed thoroughly, and then placed into the
remaining laboratory sample containers,

Subsurface soil samples were taken from 4 to 6 feet bgs at the same sample locations where

the surface soil samples were taken. Boreholes were advanced to the top of the sampling

interval using a 7-5/8 inch O.D. hollow-stem auger. Soil was then taken from the sampling

interval using a decontaminated 5-foot stainless-steel continuous sampler. VOC samples
were taken directly from the sampler. The remaining soil was placed into a stainless-steel

bowl, mixed thoroughly, and then placed into the appropriate sample containers. All soil
cuttings were returned to the borehole.
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An exception to the above procedures was the collection of sod from three locations (sample

locations BS14, BS15, and BS16) along the western edge of DDMT. These borings were

located beneath Memphis Light, Gas, and Water (MLGW) high-voltage power lines; and

because of safety concerns, the drill rig was unable to set up at these locations. The three

borings were completed to the desired depth intervals using a stainless-stoel hand-auger.

Analytical samples were taken from the hand-auger bucket using the same methods
described above.

A soil boring log for each boring and well was completed in the field. Soils were logged

according to Viszuti-Manual Procedure for Description and Identification of Soils, American

Society for Testing and Materials (ASTM) D2488-24. The soil boring logs are included in

Appendix A. Tables 2-1 and 2-2 contain specific information pertaining to each surface and

subsurface soil sample taken. This information includes sample number, sample location,

sample group, date and time taken, sample depth interval, boring location description, and

corresponding QA/QC samples taken.

2.3.2 Surface Water and Sediment Sampling

Surface water samples were taken before sediment samples to minimize the amount of

suspended solids in the water column. Thirteen samples were taken from ponds and

9 samples were taken from perennial streams within the area surrounding DDMT. All

surface water samples were taken directly into laboratory sample containers. Table 2-3

contains specific information pertaining to each surface water sample taken. This

information includes sample number, sample location, sample group, date and time taken,

sample location description, and corresponding QA/QC samples taken.

Table 2-5 presents field parameters measured during collection of salrface water samples.

pH varies from near neutral at Nonconnah Creek (7.50 to 7.74) and Cane Creek (7.67) to

slightly basic in the ponds at Medal of Honor Park {8.06 to 8.2), Botanical Gardens (8.05),

Audubon Park (8.08 to 8.14), and Chickasaw Gardens (8.33). Conductivity is variable: it is

bdghest in Noncomaah and Cane Creeks (0.199 to 0.243 microgiemens per centimeter

[pS/cm]) as well as at Chickasaw Gardens (0+112) and is an order-of-magnitude lower in

Botanical Gardens (0.073 to 0.079) and Audubon Park (0.066). Temperature and dissolved

oxygen (DO) are variable within and between sample groups.

Sediment samples were taken within the same area of the water body as the surface water

samples. Samples were taken from the top 6 inches using stainless-steel spoons. Samples

taken for VOC analysis were transferred directly to the laboratory sample containers. The

additional sediment material was placed into a stainless-stx_l bowl, thoroughly eomposited,

and then transferred into sample containers. Table 2-4 details the sediment sample
locations, sample numbers, sample locations, sample depths, dates and times taken, and

corresponding QA/QC samples taken.

2.3.3 Groundwater Sampling

Groundwater monitoring wells were sampled following proceduxes identified in the Generic
Quality Assurance Project Plan (CH2M HILL, 1995'o). A Grmadfos Redi-Flo2 submersible

pump and Teflon pump tubing were used to develop and purge all wells. Metals, SVOC,



308 3[



308 32

and pesticide/herbicide samples were taken using the Grundfos pump. Samples to be

analyzed for VOCs were collected with a disposable Teflon bailer.

Groundwater field parameters are presented in Table 2-6. Field parameters were taken with

a Horiba U-10 Water Quality Meter.
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3.0 Sampling Results

This section summarizes the analytical results for background surface soil, subsurface soil,

surface water, sediment, and groundwater taken during the Background Sampling Program
at DDMT. All samples were analyzed for VOCs, SVOCs, pesticides/PCBs, herbicides, and

Target Analyte List (TAL) metals by CH2M HILL's Montgomery, Alabama, Laboratory.
Dioxin/furan samples were analyzed by Triangle Laboratories, Durham, North Carolina.

The resulting data were validated by CH2M HILL's data quality evaluation team.

3.1 Identificationof Background Constituents Exceeding
Applicable Criteria

To provide a more concise understanding of the detected chemicals and their importance,

the detected chemicals were compared with criteria as described in the following sections.

The selected criteria are from existing guidance documents and were developed to be

protective of human health and the environment. Background constituents exceeding these

criteria are likely to be considered in evaluating remedial actions at DDMT.

Definitions of statistical terms used in this section are provided in Table 3-1.

3.1.1 Applicable Criteria

Section 3.5 of the Generic Remedial Investigation�Feasibility Study Work Plan (CH2M HILL,
1995a) presents applicable criteria developed for groundwater, suxface water, soil, and

sedimenL Criteria are based on chemical-, location-, or action-specific applicable or relevant

and appropriate requirement (ARAR) standards or on screening risk-based PRGs. Az

discussed in Section 3.6 of the Generic Remedial hwestigation/Feasibility Study Work Plan

(CH2M HILL, 1995a), DDMT-specific PRGs were developed using conservative

assumptions regarding human exposure and contaminant uptake and are therefore

appropriate for screening purposes. Sites or areas that do not exceed screening-level PRGs
most likely will not require additional risk-based analysis.

Background values that exceed applicable criteria wL!] be considered in developing

site-specific cleanup levels. Background data were compared with the minimum value of

applicable criteria. Table 3-2 summarizes the comparison. Tables 3-7 through 3-10 in the

Generic Remedial investigation�Feasibility Study Work Plan (CH2M HILL, 1995a) provide the
constituent-specific source for each ARAR and the basis for the PRG calculations which

were used to establish the applicable criteria. Criteria have been updated to use the most
recent values available.

3.1.2 MetalConstituents

As discussed in Section 4.9, many of the metal constituents were detected at levels between

the Instrument Detection Limit (IDL) and the CLP contract-required detection limit (CRDL).

These metal data are qualified with a "J" flag and the concentrations are considered

estimated because results at or near the IDL (typically 5 to I0 thnes lower than the CRDL)



DetectedValues

MeanValue

2 X Mean Value

Ln(Mean Value)

Ln(Standard Deviation)

Geometric Mean

UCL (Normal)

UCL (Lognormal)

RME

Table 3-1

Definition of Statistical Terms

Background Sampling Program

Defense Depot Memphis Tennessee

Analytical constituents that wele reported as detecled or

estimated below detection limits and reported with a "]"

qualifier.

Arithmetic average value. Undetected values (J or UJ qualifier)

were averaged using one-half of the detection limit.
Twice the mean value.

The natural log of the mean value of a natural Iognormal
distribution.

The natural log of the standard deviation of the data from a

natural lag'normal distribution.

The mean value of a Iognormal distribution. The anti-logarithm
of Ln (mean value) [e l'_r_m v_].

The 95 percent upper confidence limit (UCL) of the mean
assuming the data are normally distributed. The tree value of the

mean of the distribution is known to be less than or equal to the
UCL value with 95 percent confidence (EPA, 1992). The

distribution was determined using one-half of undetected (U or

U5 qualifier) values. Normality was determined using the

Shapiro-Wilkes Test (Gilbert, 1987).

The 95 percent UCL of the mean, assuming the dam are

lognormally distributed. The distribution was determined using
one-half of undetected (U or U5 qualifier) values. Normality

was determined usin_ the Shapiro-Wilkes Test (Gilbert, 1987).
The reasonable maximum exposure (RME) value is defined as

the highest concentration that could reasonably be expected to
occur for a given exposure pathway at DDMT (EPA, 1992). If
the data are normal or lognormally distributed, the RME is the

UCL for the respective distribution. Iftbe data do not follow a

_arametric distribution, the RME is the maximum detected
value.

OnO 1136LOT.RR,ZZ/OOI.DOC
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may be influenced by instrument noise or low-level background shifts rather than by an

analytical signal. Therefore, metal concentration statistics that are dornmated by

low-concentration, J-qualified data should be considered approxm_te. Table 3-3

summarizes the distribution of analytical data qualifiers for metals exceeding applicable

criteria. Appendix E presents a compilation of data qualifiers for detected background
constituents.

Surface and Subsurface Soil

Aluminum, antimony, arsenic, barium, beryllium, chromium, iron, manganese, mercury,
nickel, vanadium, and zinc exceed applicable criteria in surface and subsurface soils.

Because all of the soil selenium detections are below the CRDL, the reasonable maximum

exposure (RME) selenium soil background values are considered approximate.

Surface Water

Unfiltered metal constituents that exceed applicable criteria in surface water are aluminum,

arsenic, total chromium, copper, iron, nickel, lead, silver, and zinc. However, there were a

low number of detections of arsenic (three above and eight below CRDL), total chromium

(two above CRDL), copper (two above and thax_ below CRDL), nickel (five below CRDL),

lead (six above CRDL), silver (two below CRDL), and zinc (one above and two below CRDL
[see Table 3-3]). The RME nickel and silver values in surface water are considered

approximate since they are below the CRDL.

Sediment

Metal constituents that exceed applicable criteria in sediment are antimony, arsenic,

cadmium, total chromium, copper, mercury, lead, silver, and zinc. However, there were

infrequent detections of antimony, cadmium, mercury, and silver (see Table 3-3). Lead was

detected in 21 of 22 samples; three concentrations were above CRDL. The RME antimony

and silver sediment concentrations are considered approximate since they are below
the CRDL.

Groundwater

The RME values of antimony, barium, beryllium, and copper all exceed applicable criteria

for groundwater. Barium was detected in every sample; 15 percent of the detections

exceeded the CRDL. Antimony and arsenic each had one detection below the CRDL;

the RME concentrations should therefore be considered approximate (see Table 3-3).

3.1.3 SemivolatlleOrganicCompounds
SVOC constituents that exceed applicable criteria in surface soil are benzo(a)anthracene,

benzo(a)pyrene, benzoCo )fluoranthene, dibenz(a,h)anthracene, indeno {1,2,3-c,d)pyrene,

and phenol. Phenol was detected in the subsurface samples as exceeding applicable criteria
at six locations.

Fewer sediment samples had SVOC detections relative to the number of soil samples with -
VOCs. However, a greater range of SVOCs were detected in sediment at concentrations

exceeding applicable criteria: acenaphthene, anthracene, benzo(a)anthracene,

benzo(a)pyrene, chrysene, dibenz(a,h)anthracene, fluorene, fluoranthene, naphthalene,
phenanthrene, and pyrene.

SVOCs were not detected in surface water or grottndwater at levels exceeding applicable
criteria.

0 RO 1136_7.R R.ZT.J_O.DO¢ 3"7
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Table 3-3

Quallfer Summary for Metals Exceeding Applicable Criteria

Background Sampling Program

Defense Depot Mcmphls Tennessee I

Malrix

;ufface S_l

S ubs u_i'a¢c SmL

Nllrnb_r

Chemical Sampled

22

',ntlmon_ 22

'*rsenlc 22

latium 22

_crytUum 22

._ mJura, Total 22

22

Man_mncs¢ 22

Mercu_ 22

Nickel 22

Vanadium 22

Zinc 22

Aluminum 22

Arsenic 22

B_J_urn 22

Bt-_lham 22

Chromium.Total 22

Coh_lt 22

Iron 22

Maapme_e 22

_Jicke] 22

Vena_um 22

_inc 22

_*turalnum. Diasotvcd 22

_.lnmlnum, Total 22

_.ndtr_n_, Dicsolved 22

t'l_cnlc' IDiss°l red 22

U3cai¢. Toml 22

__hrcrmium. DiEs_lv_ 22

Ch_nnlum, Total 22

Copper 22

Iron 22

ko_, Dissolved 22

Lead

Lead, Dissolved 22

Nickel. Dissolved 22

Nickel, Tclal 22

Sliver, TOtal 22

Zinc, Dissolved 22

Zinc. Tola] 22

AaUmOnT 22

Ar_emc 22

_admium 22

L'I....,;_,., To_l 22

_oppet 22

22

_4_u_ 22

_ickcl 22

Qualifier

= J U UJ

22

13

22

22

IS ?

16 6

22

15 7

3 1 8

22

22

3 19

22

22

22

14 8

16 6

4 18

22

15 7

21 I

22

3 19

I t 2O

5 13 4

I 21

6 11 5

3 8 8 3

I 17 4

2 20

2 3 17

22

6 16

6 14 2

I 21

I 2I

5 17

2 20

2I

2 8 l]

2 17 3

12 3 2

19

12 I0

II 6

18 I

21

5 9

OgO113627.RR ZTJ017.XL5

3.8
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Table 3-3

Quallfer Summary for Metals Exceeding Applicable Criteria

Background Sampling Program

Defense Delmt Memphis Tennessee

Qualifier
Number

Chemical Sampled J U UJ

tilve* 22 t 2l

_inc 22 13 9

Antimony' ]2 1 i ]

Bt_[llum 12 2 10

Cl_,_mlum. Tmal 12 2 IO

Copier 12 I 3 8

Ma_nesnum 12 12
lOtt_:

- Dctc_tcd above _c method delectmn h_a

J = Re_ _timau:d

UJ = Analyle not detocted at an _lJt_t led _e t_211onli_l

U = Aaalytc not detectmi at IPe CRDL

CRDL = _ttract.n_qtfired dete_tiou li,ml

Blank ctUs indicate zero ¢]tmlifiers

ORO113627 RR ZZ/OI 7 XLS
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3.1.4 VolatileOrganic Compounds

The VOC detected as exceeding applicable criteria was 1,1-dichforoethane (1,1-DCA) from

groundwater monitoring well MW45 at 2.0 pg/L.

3.1.5 Pesticides,Herbicides,and PCBs

Heptachlor epoxide was detected exceeding the PRG in one surface soil sample. PCBs were

detected exceeding the PRG at two suzface soft sample locations. Alpha-chlordane and

gamma-chlordane were detected above ARARs in five sediment samples. Pesticides

dichlorodiphenyldichloroethane (DDD) and 1,1,1-dtehloro-2,2-bis(4-chlorophenyl)ethylene

(DDE) exceeded criteria in three and two samples, respectively.

Pesticides were not detected in surface water or subsurface soils.

No herbicides were detected in any media.

3.1.6 Dioxinsand Furans

For surface soil and surface water, the maximum value of the dioxin/furan toxicity

equivalency factor (see Section 3.2.5 for definition) exceeds the applicable criteria of

0.004 rmcrograms per kiJogram (izg/kg) for residential soil and 0.00001 _g/L for surface
water. The toxicity equivalency factor RME for subsurface soft also exceeds the soil criteria.

3.2 Background Statistical Summaryand Data Evaluation

This section sunlmarizes the results of the stalistic&] analysis of the background analytical

data for surface soil, subsurface soil, sediment, surface water, and groundwater at DDMT.

Table 3-1 presents definitions for statistical terms presented in the following sections and
summary statistics tables. Statistical summaries of background values for all detected

parameters are provided in Section 5 (see Table 5-1). Complete statistical tables of all
analyzed data are presented in Appendix F.

Comparisons between perimeter and offsite soil samples are made in the following sections
to confirm that there are no gross (i.e., order of magnitude) differences in concentrations

between samples taken at the DDMT perimeter and offsite. Such differences would indicate

that the samples may have intersected previously unknown waste disposal operatioz_s and
therefore are not valid background data.

Surface water and sediment samples were taken at the distinct locations (e.g., Audubon
Park) discussed in Section 2.2.2. Because these locations are upgradient of DDMT and

therefore not potentially impacted by DDMT waste management operations, statistics from

each location group were not evaluated to determine if there were distinct loca tion-specific
sample populations. Differences in the concentrations between locations are indicative of

the ambient variability of constituents in the urban Memphis environment and are not an

indicator of potential impact from DDMT operations.

3.2.1 Metals

Appendix F-1 provides a listing of the statistics for background metals for all sample media.

Table 3-4 presents station-specific detected metal data for all media. The matrix-specific

distribution of the metal data is discussed in the following sections.

OROI_3627 RR Z_900C 3"10
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Soil

Figure 3-1 shows the spatial distribution of the total metal concentration at each surface soil

location. Typically naturally occurring (calcium and magnesium) and anthropogenic
(chromium and arsenic) metals are shown individually in Figure 3-1. The basic statistics for

shallow soil metal concentrations in the perimeter and offsite soil. groups (shown in

Figure 3-2) indicate that there is a trend of somewhat higher concentrations in samples

taken along the perimeter of DDMT relative to those taken offsite (see Appendix F-4).

Differences in the concentrations of metals between the offsite and perimeter soil groups

may result from natural differences in soft type or past and present land management
activities at DDMT that could alter the natural distribution of metals (e.g., grading and

tilling). The statistical significance of the differences in metal concentrations between the

offsite and perimeter sample groups was initially evaluated using a statlshcal t-test. T-tests

are used to determine whether two sample populations are from the same parent

population by evaluating the statistical significance between mean concentrations in the

sample populations (Davis, 1973).

However, the commonly used statistical t-test assumes that both the perimeter and offsite

data sets are normally distributed. This is not the case for some constituents. The statistical

summary provided in Appendix F shows that many of the surface soft constituents are not

normally distributed for the combined data set. Because the t-test is not valid for some of

the constituents, the appropriate statistical test is the Wflcoxon test.

The Wilcoxon Rank Sum test (equivalent to the Mann-Whitney U test) is a nonparamet_c,

two-sample test that is independent of the underlying data distribution and sample size.
The Wilcoxon Rank Sum testa the null hypothesis that the distributions of two populations

are equivalent. The aifemative hypothesis is that one distribution lies to the fight of the
other.

To perform the test, data from both sets are combined and ranked from low to high;

the ranks for tied values are averaged. The calculated sum of ranks for each data set are

used to calculate simple linear rank statistics, which are then compared with statistics from

the normal distribution. Scores that exceed expected values for a normal distribution lead to

rejection of the null hypothesis and acceptance of the alternative hypothesis that the groups

are from different populations. The Wilcoxon Rank Sum test was implemented using the
SAS Procedure NPARIWAY.

Sections F-4 and F-5 of Appendix F present the Wilcoxon test results for surface and

subsurface soil, respectively. Results of the Wilcoxon test showed that for all constituents

except chromium and potassium, the perimeter and offsite data were similar and the

combined data set was used to establish the background value. Background values for

chromium and potassium were developed using only the offsite data. Wilcoxon test results

for subsurface soils indicate that the perimeter and offsife soils are from one population for
allconstituents.

Variations in metal concentrations in surface soil may result from land management

activities or from natural variation in the soil type. Two lines of evidence suggest that the

differences result pnnmrily from grading or other reworking of the soil. First, the lowest

concentrations of leachable metals, such as calcium, iron, and zinc in perimeter soil samples,

were associated with samples in the northeast portion of Dunn Field (BW01, BW02, and
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BW03) taken from undisturbed Falaya and Memphis Silt Loam (see Figure 3-3).

Because these soils are undisturbed, the lower values are likely to be associated with loss of

naturally occurring metals as a result of leaching. Soil associated with grading (Graded

Land in Figure 3-3) has been disturbed and possibly replaced with soil from depth or other

sources that are not depleted in these metals. Second, the uniformity of metal

concentrations at depth (4 to 6 feet bgs) indicates that the natural soil material below the

disturbed horizon has uniform chemical constituency.

Figure 3-4 presents background arsenic data as well as arsenic data from surface soil

samples taken during the background, BRAC, and screening site sampling efforts

undertaken in the fall of 1996 and the spring of 1997. Data from these sites are included

with the background data to support the interpretation that most of the arsenic

concentrations in surface soft, including the background arsenic concentrations, are below

20 mg/kg. The BCT reviewed these data and concluded that a value of 20 mg/kg was an
appropriate value for arsenic background concentrations in surface soil.

Surface Water, Sediment, Groundwater

Figures 3-5 through 3-7 show the spatial distribution of total and selected individual metals

in surface water, sediment, and groundwater for each of the sample location groups (see
Appendix F-1 for metals that were analyzed from each location). Total metal concentration

was used as a relative indicator of the variability of metal contammation between locations.

individual metals were selected on the basis of toxicity and exceedance of ARARs or risk-

based criteria as discussed in Section 3.1 and plotted as location-specific arithmetic

averages. The total unfiltered inorganic loading of surface water at background locations is

highest in Cane and Nonconnah Creeks and lowest in ponds at the Audubon Park,

Botanical Gardens, and Chickasaw Gardens. The pond at Medal of Honor Park contained

total chromium, lead, and the highest concentsations of arsenic (13.6 _g/L) and barium (185

pg/L). Other metals detected in Medal of Honor Park include silver, the highest
concentration of copper (76.4 lag/L), nickel, vanadium, and zinc. Lead, arsenic, and zinc
were also detected in Cane Creek.

The total metal concentration in sediment was also highest in Cane Creek, but was

considerably lower in Noncormah Creek even though surface water concentrahons there

are the highest of the background locations. The nighest concentrations of total lead (147
mg/kg) and zinc (7,630 mg/kg) were also found in Cane Creek. Total metal concenh-a tions

in Medal of Honor Park were also relatively high among the background locations.

Unlike the surface soil sample locations, the surface water, sediment, and groundwater

sample locations are upgradient of DDMT and not potentially affected by DDMT waste

management operations. The variation in metal concentrations between the sample
groups results from differences in ambient background concentrations. A statistical

evaluation of the background metal concentrations between the groups was not

performed since these variations are expected in an urban industrial setting and are not

potentially affected by DDMT waste management operations. Box and whisker plots
showing the distribution of the surface water, sediment, and groundwater metal data
are presented in Appendix C.

Surface water data are presented for the dissolved (filtered) and total metals (unfiltered);
unfiltered groundwater samples were taken.

OR0113_27"R R'ZZCr'_'DOC 3-20
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3.2.2 VolatileOrganicCompounds

Table 5-5 presents the VOC data summarized by individual stations. Sporadic
concentrations of VOCs were estimated in concentrations below CRDL in all media.

AnalysL_ of perimeter versus offsite soil data presented in Table 3-6 indicates that with the

excepbon of two MEK (2-butanone) detections, almost ali VOC surface and subsurface soil

detections occur in the perimeter samples. Xylenes were found in 10 of the surface soils

samples at low concentrations (< 9 pg/kg) possibly resulting from automobile emissions

entrapped in soil pore spaces. The correlation between xylene concentrations and the

DDMT perimeter sample locations may result from the higher traffic on roads (Airways
Boulevard, BaB Road, Perry Road, and Dunn Road) that surround DDMT relative to less
traveled offsite l_sidential streets.

Although there are a greater number of VOC detections and, in the case of xylene, generally

higher values in the perimeter soil surrounding DDMT, the magnitude of the perimeter
relative to offsite concentrations of about 100 percent RPD (see Table 3-6) does not indicate

impact from waste management operations. Perimeter and offsite background soil data are
therefore combined into one statistical data set.

MEK (five detections) and total xylenes (two detections) were estimated at concentrations

below 2 lag/L in surface water. MEK was also detected in low concentrations (less than

10 pg/kg) in 10 sediment samples. Chloromethane (3 _g/kg) and toluene (<14 pg/kg) were

also detected in one and three sediment samples, respectively.

VOCs associated with organic solvents 1,1,1-trichloroethane (1,1,1-TCA) and

l,l-dichloroethane (1,I-DCA) were detected at concentrations less than 2 lag/L in
groundwater from monitoring well MW-45. Data from this well were retained in the

background database since MW-45 is upgradient from potential DDMT groundwater
Sources.

Summary statistics for VOCs are presented in Section 5 (see Table 5-1).

3.2.3 SernivolatileOrganicCompounds

Table 3-7 indicates that a range of SVOCs was detected in 15 surface soil, 8 subsurface soil,

and 15 sediment samples. Most of the compounds are typically associated with coal tar

distillation, dye production, diesel oil, and unburned hydrocarbons. Phenol, which was
detected in highest concentrations in surface and subsurface soils, is associated with the use
of disinfectants and industrial solvents.

SVOC concentrations were significantly higher in surface soil samples BS04 (located outside

the northeast comer of the DDMT property fence) and BS15 (located along the western

perimeter of the Main Installation). Phenol concentrations were also elevated at BS01 (Duma
Field), BS08 (DDMT southwest peruneter), and BS09 (residential area 1.5 miles east of

DDMT). Other SVOC concentrations in surface soil samples were estimated at below the

CRDL. SVOC values for perimeter and offsile surface soil samples are sunmmrized in Table

3-8. With the exception of phenol, mean surface soil SVOC values are higher in the

perimeter samples than offsite (see Appendix F-6).

The range and concentrations of detected SVOCs decrease from surface to subsurface soils.

Concentrations of fluoranthene and pyrene in subsurface soil samples are about a factor of

seven lower than their corresponding surface soil samples. Phenol concentrations do not

ORO113B27.flR_Z_29.OOC 3"26
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Table 3-5

Detected Volatile Organic Compounds

Background Sampling Program

Defense Depot Memphis Tennessee
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Table 3-5

Detected Volatile Organic Compounds

Background Sampling Program

Defense Depot Memphis Tennessee

= -_i '

2- " _ "c

5J IdJ

IDJ
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4 2
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3 I

5 12
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2J 2J

IJ IJ
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I_ 1.5

] 3 1.5
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Matrix

SurfaeeSoil

(u_g)

Subsurface Soil

(u_/kg)

Table 3-6

Surface Soil Perimeter and Offsite VOC Concentrations

Background Sampling program

Defense Depot Memphis Tennessee

Group Data
IAIl 'dean Detected

qumber Detects

Offsite "dean Detected

qumber DetecL_

Perimeter "dean Detected

qumber Detects

Pement Relative Difference*:

g:
O

,,D

ND

3
¢

2.8

10

m-=,

2 2

I 1

2 ND

1 0

ND 2

0 1

NA NA

ND ND

0 0

ND ND

0 0

2 3.3

2 8

NA 106%

All "dean Detected 1.5 1.5

INumber Detects 2 4

Perimeter Mean Detected 1.5 1.5

Number Detects 2 4

_(Mean Perimeter - Mean Offsit¢)/((Mean Perimeter + Mean Offsite)/2)
NoteS:

ND = nat detected

NA = not applicable
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Table 3-8

Comparison of Perimeter and Offsit_ SVOC Data

Background Sampling Report

Defense Depot Memphis Tennessee

= © N =

;u ffa_: Soil ALL Number D¢ teClif*_s 9 9 g 9 9 IO 3 I l 7 9 5 I I

u_Jkg I All Mean [51 186 208 169 192 Ig0 [17 310 179 159 523B 272

Off rite Number Detections 4 4 4 4 _. d 2 _. 3 3 I 4

Offsi_ Mean 84 95 135 92 133 113 4fi 205 100 120 6600 166

Pe_rnctcr Ntlm]_cr Dc_cctiQ_ 5 3 5 5 5 6 I ? 4 6 4 7

Perimeter Mean 205 260 2fi6 230 239 _ 241 260 369 239 179 4998 333

P_cmRelati,eDffference [4% 93% 64$% 86% 57% 72% 140% _'7% 82% 40% -30% 67%

;ttbs Rr[tt_ All Number DelectioRs 2 6 2

_g/_g} All M_ 45 429_ 41

0 ffsite Numbcx I_tectlom I

O ffsitc Metal 580

perimclcr Numb_ D¢lections 2 5 2

_fir_ler Mean 45 5038 41

Pcrcem Relative Dtfferer_e i NA NA NA INA NA NA [ NA NA NA NA 159% NA

_lank Cells indic_le r_ de_l

qA = not _l[_hle
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substantially decrease in the subsurface soil samples, most likely because of leaching of

water-soluble phenol and adsorption of other insoluble SVOC compounds in the surface

soil (CRC, 1971 ). Five out of six phenol detections in subsurface soil are from perimeter soil

samples and are all higher than the single offsite phenol detection also in BS09.

The generally low number of surface and subsurface soil detections does not allow a

meaningful statistical comparison, but the uniformity of the elevated perimeter SVOCs

suggests that two populations of SVOCs are present. Where SVOCs are present in both

perimeter and offsite samples, the difference in mean values is less than 100 percent, which

is indicative of differences between industrial and residential and open field areas rather

than impact from waste management operations.

The range of SVOC compounds detected in sediment is similar to that of surface soils.

However, mean concentrations of SVOCs in sediments are generally 3 to l0 times higher

than those observed in surface soils. An exception is phenol, which is depleted in

sediments most likely because of its water solubility. Bis(2-ethylhexyl) phthalate is a

common laboratory contaminant. However, the single-sediment bis(2-ethylhexyl)

phthalate detection at BW10 (480 pg/kg) exceeds 10 times the maxirnum blank

concentration (36 pg/kg); therefore, the value cannot be dismissed as laboratory
contamination (EPA, 1994).

The phthalate concentration (estimated at below the detection limit) hi groundwater at

monitoring well MW-24 is likely associated with laboratory contamination, since phthalates

are typically introduced in field and laboratory handling. However, SVOCs were not
detected in laboratory or field QA blanks.

3.2.4 Pesticides, Herbicides, and PCBs

Table 3-9 presents pesticide and PCB concentrations detected in soils and sediment,

The distribution of pesticides and PCBs in surface soil is graphically presented in Figure 3-8.
Pesticides and PCBs were not detected in surface water or groundwater. No herbicides were

detected in any background matrix. Pesticides were primarily detected in soil samples

along the perimeter of DDMT, most likely associated with historic pesticide application by

facility personnel. Alpha-chlordane, gamma-chlordane, and dieldrin were most frequently
detected. Chlordane, dieldrin, and heptachlor epoxide were detected in two offsite

locations, BS09 and BS12 (in a residential area just west of DDMT). PCBs (Arochlor 1260)

were detected at two perimeter sample locations, BS05 and BS06, along the eastern fenceline
of DDMT. No PCBs were detected offsite.

The Wilcoxon statistical analysis to compare perimeter and offsite data for selected

pesticides in surface soil is presented in Appendix F, Section F-6. This evaluation shows that

the data sets are similar except for dieldrin.

For purposes of establishing background concentrations representative of industrial land

uses, application of pesticides and herbicides was considered a facility maintenance activity

rather than a waste management operation. Therefore, perimeter and of/site pesticide data
were combined into a single data set.

The highest background pesticide detection, heptachlor epoxide at 230 pg/kg, was detected

in sediment at the Audubon Park (BWI8) lake, which receives surface runoff from the park

area. Alpha-chlordane, gamma-chlordane; dieldrin; p,p'-dichJorodiphenyldichloroethane

ORO_ 13627.R R.27J_g.DOC 333
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Table 3-9

Detected Pestieldes and PCBs

Background Sampling Program

Ddense Depot Memphis Tetmessee

- = , = =

Sediment BW07 I I =
BW08 4.3 J 13 = 6.1J

BWO9 5.2 J 58 J

BWll 4.9J 6.1 J

BW13 6J 5.8J

BWI4 3.6 J 7.9 =

0W16 2.8J 7.2=

BWI8 230=

All 4.50 II 21.25 230 4.97 6.50

Audubon 230

Botanical 2.80 7.20

Cane 4.75 11 35.50 6.10

MOH 4.25 7.00 6.00 5.80

_ur face Soil BS01

BS02

BS03

BS04

B$05 5 =

BS06 3.5 J

BS07 4 J

BS08

BS09 29 J

BS I0 3.3 J

8S11 86=

4.9=

84=

24=

530 I

110= 2.9J

360= 2.3J

4.4J 16J

3.6 J

6.7I

I10= 47= 100J

160= 74= llOJ

26= 7.7J

BS 12 5.7 J 53 = 7.9 J 9.4 J

0S14 190=

BSI5 66=

0S16 73 =

All 9.4 114 11.02 7.70 6.70 135 43.47 105.00

Offsite 17.4 47.4 16.9 7.70 9.4

Perimeter 4.2 131 7.1 6.7 135 60.5 105.0

Subsurface Soil BS04 370 = 7.2 J

BS06 3.5 J 1.5 J

BS08 6 =

BS22 2.6 = 2.2 =

All 2.6 126 2.2 1.5 7.2

Offsite 2.6 2.2

Perimeter 126 1.5 7.2

Notes:

Blank cells indicate not detected at the CRDL. Units are in pg/kg.

FCBs = polyehlorinated biphenyls CRDL = contract-required detectionlimit

MOH = Medal of Honor DDD = die hlomdiph¢ nyldichloroethane

"=" = detected value DDE = 1,1, I -dichloro-2,2-bis(4-ehlorophenyl)ethylene

J = estimated value DDT = dichlorodiphen yltrichloroethan=

OROI 18(]L:W,RR,ZZ,_13.XI.S
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(p,p'-DDD); and p,p'-DDT (dichlorodiphenyl-trichloroethane) were detected in sediments
at the Botanical Gardens, Cane Creek, and Medal of Honor Park.

The BCT performed an evaluation of the background values in a meeting on July 2, 1997

(see discussion in Section 3.3 below). The value for dieldrin was revised from 530 pg/kg to

86 p.g / kg on the basis of the maximum of the three offsite dieldrin detections.

Pesticide/PCB background statistics are summarized in Section 5 (see Table 5-1) and

presented in full in Appendix F-2.

3.2.5 Oioxinsand Furans

Polychlorinated dibenzc-p-dioxins (PCDDs) and polychlorinated dibenzofurans (PCDFs)

are two related classes of aromatic heterocyclic compounds. The toxicity of dioxins and

furans varies between the congeners. Total dioxin toxicity is typically expressed in terms of

a toxicity equivalency factor (TEF), which normalizes each congener toxicity to that of the

most toxic congener--2,3,7,8-tetrachlorodibenzo-p-dioxin. TEF values reported herein were

calculated according to the I-TEF/89 scheme (EPA, 1989).

Dinxin concentrations in surface soil were evaluated to assess whether there was a

significant difference in concentration between the perimeter and offsite sample groups.

The distribution of the surface and subsurface soil TEFs is shown in Figure 3-9. Table 3-10

presents the results of a t-test evaluation and indicates that the t-statistic for

1,2,3,4,6,7,8-heptach]orodibenzo-p-dinxin exceeds the critical t-value at 95 percent

confidence. The t-test resulls for more prevalent octachlorodibenzo-p-dioxth and the

TEF values indicated that for these congeners and total toxicity, it cannot be determined

that the two groups are from different sample populations. Because there were a low

number of detections of 1,2,3A,6,7,8-heptachlorod_enzo-p-dioxin (two in the perimeter

group), background statistics were calculated for the combined perimeter and offsife
datasets.

Detected dioxin/furan values are presented in Table 3-11. Background statistics for detected

dioxin/furan data are summarized in Section 5 (see Table 5-1). A complete presentation of

the dioxin / furan background statistics is included in Appendix F-3.

The distribution of the average TEF at each surface water and sediment sample location

group is shown in Figure 3-10. TEF values are highest at Audubon Park, the Botanical

Gardens, and Nonconnah Creek because of detections of multiple dioxin/furan congeners

in Audubon sample locations BW16 through BW19, Botanical Gardens sample location
BW16, and Nonconnah Creek sample location BW03 (see Table 3-11).

Dioxin concentrations in surface water were reported in concentrations of parts per trillion

(nanograms [ng] per liter), while concentrations in sediment are reported in parts per billion

(pg/kg). Surface water concentrations reported for unfiltered surface water samples are

therefore very sensitive to inclusion of suspended sediment. An analysis comparing the

turbidity of the water samples with the total dioxin/furan concentrations, represented by
the TEF, was performed to determine whether dioxin concentrations in water were

controlled by inclusion of suspended materials. Turbidity was used to provide a relative

measurement of the amount of suspended material. Figure 3-11 presents the correlation

between turbidity and total dioxin concentrations. The low correlation coefficient (R _) of

0.24 indicates that there is no significant correlation between the concentrations in the two

OR011362AR R,ZZC_.DOC 3-38
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Table 3-10

Surface Soil DioxlrdFuran Population Testing

Background Sampfing Program

Defense Depot Memphis Tennessee

Z

o

<m_.

GROUP STATISTIC _ _-

MI Minimum

Maximum

Mean

Stand. Dev.

N

fffsite Minimum

Maximum

Mean

Stand. Dev.

N

_etimeter Minimum

Maximum

Mean

;_nd. Dev.

N

;lafisfics Spz
T
T Critical"

° !

0.0] 0.75 0.045 0,001

0,3_ 23.33 0.393 0.023

0.14 5.52 0.163 0.00_

0.1.1 5.08 0.199 0.00.5

22 3 22

0.07 0.99 0.045 0.00I

0.1( 23.33 0.045 0.023

0.0_ 6.77 0.045 0.007

0.01 6.34 0.fl_ 0.00_

II 11
0.12 0.75 0.050 0.001

0.35 10.611 0.393 0.011

0,2_ 4.2" 0.222 O.U04

O.Ig 3.72 0.000 0.003

i 2 11

0.057 4.79( 0.0048

3.5fi 1.22 1.21

2.13 1.72 1.73

'95 perCenl confidence level, 2-tailed T disixibufion

Units are in micrograms per kilogram

-- indicates not applicable because of infrequent detections

ORO113627 ,r_R.i_/_323.XLS
_-38



308 73

Matrix

Table 3-11

Detecled Diaxln/Furans

Background SampUng Program

Defense Depot Memphis Tennessee

6. K 6. _ m_

• el.=

_.urface Soil BSOl

BSfi2 .122J

BSO3

BS04

BS05

BSfl6

BSff7

BSO8

BSU9

BSIO

BSII

BSI2 .071 J

BSI3

BSI4

BSI5 .39J

BSI6

BSI7
BSI8

BSI9 .C99J

BS20 .075 J

BS21

BS22 •071 J

All 0.14

Offsite 0.08

Perimeter 0.26

_,ubsurf_e Soil BS01

BS03

BS04

BS_

BSff7

BS09

BSIO
BSII

BSI2

BSI3

BSI4

BSI5

BSI7

BSI9

5.632 = 0.005632

4.108 J .05J 0.004158

1.391J 0.001391

10.614 = 0.010614

3•227 J 0.003227

4.576 J 0,004576

8.781 = 0.008781

1.257 J 0.GO 1.7.57

2.942 J 0.0(Y2942

.989 J 0.0(30989

1.274 J 0.001274
4.411 J .D453 0.004456

6.702 = 0.1JO5702

.747 J 0.000747

5•597 = •393 J 0.00599

.991 J 0.000991

3.136 J 0.003136

11.711 = 0.O11711

23.325 = 0.023325

8.488 = 0.00848 g

6.489 = 0.006489

5.026 = 0.005026

5.52 0.163 0.0055

6.77 0.045 0,0068

4.27 0.222 0.0043

4.445 J 0.004445

1.249 J 0.001249

2,948 J 0.002948

1.642 J 0.001642

1.75 J 0.00175

3•439 J 0.003439

9A35 = 0.009435

.209 J 0.000209

1.683 J 0.001683

2.141 I 0.002141

.645 J 0.000645

5.432 = 0.005432

2.869 J 0.002869

7.619 = 0.007619

ORO1138ZT.RR,ZZ/O14.XLS Page 1 of 3
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Matrix
;ubsurface Soil [ BS20

continued) BS21
BS22

6,1]

3ffsite

Perimeter

;edimcnt BW07

BW08

BWI0

BWII

BWI5

W16

BWI7

BWI8

BWI9

gW20

[3W22

_.udubon

Botanical

Zane

:hickasaw

VIOH

Table 3-H

Detected Dioxin/Furans

Background Sampling Program

Defense Depot Memphis Tennessee

,°°ii i.-

.002 J

.067J

.064J

.583J

.024 J

.011J

.024J .013J

.05J .03lJ

.01J

.007J

0.24 0.002

0.32 0.002

&07

;urface Water 8W03 .098 J ,057 J

3W04

HW09 .088 ,[

BWIO

BWII

BWI2

BWI3 .043 J

BWI4

BWl5
BW 16 .027 J

BWI7 .184J .046J .037J

BWI8

BWI9

BW20

BW21

2.498 J 0.002498

1.378 J 0.001378

1.458 J 0.001458

2.99 0.0030

3.27 0JX)33

2.59 0.0026

.431 J 0.00043 I

.483 J 0.000483

.761 J 0.000761

1.484 J 0.(301484

l.l J O.OOl 1

3.655 J O.O03fi_5

2.536 J 0,002536

7.707 = 0,008707

8.556 = 0.008556

l,fiOg J O.OOiriO8

.498 J 0.00049g

2.62 0.0027

6.27 0.0066

2.38 0.0024

0.46 0.0005

1.05 O.O011

1.12 O.O011

384 J 0.005634

.254 J 0.0G0254

.645 3 0.fX_545

.635 J 0.001735

97 J 0.0C0597

1,225 J 0.001225

.843 J 0.000843

.206 J 0.0002G6

.232 J 0.014892

1.135 J 0.031085

.fidgJ 0.001669

.892 J 0.001592

.299 J 0.000299

.374 J 0.000374

ORO113627.RR,2_'O14,XLS Page 2 of 3
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.j
e_

Matrix

Table 3-11

Detected Dioxin/Furans

Background Sampling Program

Defense Depot Memphis Tennessee

!i
urfa_¢ Water BW22 .267 J 0.000267

continued) All 0.08 0.046 0.040 0.037 0.016 0.58 0.0041
Audubon 0.09 0.046 0.037 0.050 0.016 0.90 0.0114

Botanical 0.027 0.024 0.013 0.22 0.0075

Cane 0.09

_hickasaw 0.31 0.flO03

MOH 0.04 0.011 0.79 0.0010

Nonconnah 0,10 0.057 0.024 0.32 0.0029

_otcs:

3lank cells indicate not detected at the CRDL.

VIOH = Medal of Honor

'--" = detected value

[ = cstimatr.d value

RDL = contract -reqalred detccfon limit

OR01138Z'/.R R ZTJ014.XLS Page 3 of 3
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media, probably because of the low observed concentrations and other potential analytical

artifacts in reporting such low concentrahons. Outlier TEF values at Audubon Park (BW17),

Botanical Gardens (BW16), and Nonconnah Creek (BW03) discussed above are also

identified in Figure 3-11.

Dioxins are widespread in envirorLmental media originating primarily from atmospheric

depositions that result from waste incineration/burrung activities. In general, dioxins in

such emissions are dominated by octa-CDD. Furthermore, ff a source-related contribution

exists, a series of dioxins such as 2,3,7,8-TCDD and other lower chlorinated congeners are

expected m the samples. Most of the background detections were octa- and hepta- isomers,

indicating that the observed concentrations could be from atmospheric deposition, rather

than from a localized source contribution. There were no detects of 2,3,7,8-TCDD in any of
the 76 samples tested (22 sediment, 14 surface water, 20 deep soil, and 20 shallow soll

samples).

At very low concentrailons (detected concentrations below the mean detection Limits), the

presence of the reported chemical is uncertain. Additionally, most but not all of the detected

dioxins and hirans were also detected in the field and trip blanks at concentrations similar

to the sample concentrations (see Section 4.5.1, Table 4-2). FoLlowing EPA CLP protocol (see
Section 4.5.1), dioxin and furan values less than 5 times the _um blank concentrations

were reported as undetected in the database. This could be because the dinxin isomers have

very low solubility (20 to 483 ng/g) due to a very high carbon-based sediment partition

coefficient (log Koc = 7), and therefore high resistance to chemical and biological

breakdown. It is possible for these chemicals to strongly adhere to the analytical equipment

and hence be detected in several samples at low concentrations. Low solubility is also the

reason for suspecting that the observed surface water concentrations are from suspended

particulates in the surface water. Therefore, the detected dioxin/furan concentrations do

not appear to be source related and are likely from atmospheric deposition and runoff from

the surrounding soil depositions into the sediments.

Elevated TEF values in the surface soil samples indicate that the dioxin/furans result from

surficial deposition rather than from other sources (such as laboratory input), because

dioxin / furans are quickly sorbed onto soft particles and are not expected at depth under
normal conditions. Low-level detections in the subsurface soil could be a result of other

factors (such as an analytical artifact).

3.3 BCT Evaluation

During the BCT meeting of July 2, 1997, BRAC, screening site, and RI site data were

evaluated relallve to applicable criteria and background concentrations. A suite of chemical

constituents was identified for which concentrations exceeded the applicable criteria, but
the background concentration also exceeded the criteria. For these "sensitive" constituents,

background was considered an important evaluation criterion. To present a conservative

evaluation, the background concentrations for these chemical constituents were modified

by removing outiiers (see Appendix C). In all instances, removal of ouLliers resulted in a

lower, more restrictive background criterion. The results of the BCT evaluation of sensitive

parameters are summarized in Table 3-12. Modified background values identified in this
table were used in evaluation of the data.

OROH 3527,RR/Z_9 DOC 3-44
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ToMe 3"12

Background DaLe Modified by the BCT

Background S_npling Program

Defen_e Deool Mt_lDhls Tenn¢ss_e

Initial Modified

Chemical Matr_ Units B_:kFround BnckKround

trserac SB mg_F 17

_nle SD m_k F 12

tr_nie 55 mg/kg 21.g ]6-_

_rs_nic SW ro_ 18

_rsenle. Dissolved SW m_JL 13.4

lad_n SB mg_kg

lanuru SS mg/kg 253

Ic_]lium SS mg/kg I.]

:admlum SD mFJ_ _ 28.9

:hro_dum SB m_Jk_ 26.4

7hror_um SD m_k_ 38 20

_'llron_ um SS m_Jkg 27.4 24.8

!opper SD m_k M 271 58

)iclchln $$ m_¢,[ 530 86

,.p'-DDD SD m_ 6.1

,,p'-DDD SS m_ 6.7

,,p'-DDE SD m_l_ 72

_,p'-DDE SS m_Jk_ 160

,.F'-DDT SS m_]k_ 74
.cad SD 69 35.2

_d Ss mfA_ 42.6 30

P_d SW m[JL 18.6

.cad, Dissolved SW rn_ 113

,lercu_ SD raFAg 4

,'ic k¢l $$ m_Icl_ 33 2_

;ickel SB m_/kg 37

lanadium SS m_Y_ 52 48.4

/alues preseme6 in bald-face will b¢ used in cvaluauon u[ DDMT

_S = Surface Sdil

;B -- Subsurface Soil

_W = Surface Wal_r

:D _ Scdim_m

Cor_tments

7 d_lcCtlom No outlicrs

)ffsitc locations only. Dmpptd oudicr of 27:7.

_/@oUt]lfi_

•_o otlt]i¢l_

)ffsi_ Iccztic ns only.

qo o udicrs. Pm_m_t and offshc _luns nc_dy identical.

3nly 3 d_tevuo_.

_o OUtlaid.

)xoyped 2 outlic_ I174 and 40),
]ased an o f fslic mcJ0u of 124.

:hopped 2 o ulliczs 1512 and 1250 - both m¢ J qualified)

4o nparmactzi_ dislAbutlon - Maximum valuc pmpos.._d. Alternate vah¢

s r_aximttra of tteec offsile dieldrin detections.

(cmoved 2 outlicrs.

)ffsitc values ucJy with 73,3 mg/k_ outlier _=movcd.

rw[_c t_ca_ ,¢-,_-d No audiers

d_ximum detected. Only one dctcctcd.

_aly one dck-'cdan.

4o oudier_ Offsilc v_Jucs only.

_o posidve oudiers.

4o outhcr_. Of[sitc vnluc_ only.

ORO113627,R R .ZTJ029.XLS
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4.0 Quality Assurance/Quality Control
Overview

The purpose of the data quality evaluation process is to assess the effect of the overall

analytical process on the usability of the data. The two major categories of data evaluation

are laboratory performance and matrix interference. Evaluation of laboratory performance

is a cheek for compliance with the method requirements: the laboratory either did or did

not analyze the samples within the limits of the analytical method. Evaluation of matrix

interference is more subtle and involves the analysis of several areas of results including

surrogate spike recoveries, matrix spike recoveries, and duplicate sample results.

Two separate sets of data were evaluated, and the results of both of these evaluations are

presented in this section. As discussed in Section 2.1, soil, sediment, and surface water

samples were collected as part of the DDMT Background Sampling Program in October

1995. These samples were analyzed for VOCs, SVOCs, pestiddes/PCBs, herbicides, TAL

metals, and dioxins/furans. Groundwater samples were collected during the DDMT

groundwater sampling event in February 1996. All samples were analyzed using Level C

QC (Level C is equivalent to EPA level 3 QC) as described in the Generic Quality Assurance

Project Plan (CH2M HILL, 1995b). EPA Level 3 QC requirements include collecting and

analyzing field and laboratory QC samples at a specified frequency. The data from these

samples are used to evaluate laboratory performance and matrix interference, as well as to

monitor potential field and laboratory contamination.

Section 4.0 is divided into 11 subsections. Sections 4.1 and 4.2 provide a discussion of the

field and laboratory QA/QC samples. Section 4.3 provides an overview of the data review

and the validation process. The remaining sections provide a summary of QA/QC

parameters and data quality conclusions.

4.1 Field QA/QC

Sampling requirements for EPA Level 3 Field QC include field blanks and duplicate field

samples. Three types of field blank QC samples were collected to detect and monitor the

existence and magnitude of contamination problems potentially introduced by field errors.

The three types are as follows:

Trip Blank (TBI. Trip blanks were used to monitor any possible VOC contamination

introduced to samples during shipping and handling. The blanks are 40-mithliter vials of

ASTM Type II water that are filled in the laboratory, transported to the site with the sample

bottles, and returned to the laboratory with VOC samples for analysis. The trip blank

containers were not opened in the field. One trip blank sample was included with each

shipping container that contained samples requiring VOC analysis.

Equipment Rinseate Blank (EBI. Equipment rinseates are samples of organic-free water

that is passed through and over decontaminated sampling equipment. The _mples were

used to monitor the effectiveness of the decontamination process. Equipment rinseate

samples were collected at a rate of one per day per sample matrix. Because surface water

K:_GUE_.C_C 4-1
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samples were collected directly into the laboratory containers, rinseate samples were not

required for this medium. The equipment rinscate samples were analyzed for the same

parameters as the associated field samples.

Field Blank (FB). The field blank consisted of a sample of the organic-free water that was

used for the final rinse during equipment decontamination. This blank was used to monitor

contamination that may have been introduced by the rinse water. The field blank was

analyzed for the same parameters as the field samples.

Duplicate field samples were collected at a frequency of 10 percent of the samples collected

per matrix. Field duplicates consisted of an original (or native) sample and a replicate

sample that were collected from the same location at the same time. These samples were
used to monitor sampling precision.

4.2 Laboratory QA/QC

QA/QC samples analyzed by the laboratory during the DDMT background sampling

included method blanks and spiked samples. The type and frequency of each QA/QC

sample is detailed in the analytical method. Results of these QA/QC samples and
laboratory performance data (e.g., instrument calibration) were used to evaluate data

quality during the data review and validation process.

Method blanks were analyzed each day prior to analysis of field samples. A method blank

is a sample of ASTM Type 1] water that is analyzed by the same process as the

corresponding field samples. Method blanks were used to monitor both laboratory

performance and contamination potentially introduced during the analytical process.

Laboratory QC samples can be categorized as organic or inorganic QC samples. The two
types of organic QC samples are as follows:

• Surrogate Spikes. Surrogate compounds are the structural homologs of target

compounds and are expected to behave in a similar manner during analysis. Surrogate

spike recoveries were used to monitor both matrix effects and laboratory performance

as well as to estimate laboratory accuracy.

Matrix Spike/Matrix Spike Duplicates (MS/MSDs). MS/MSDs were used to estimate

the effect of the specific sample mata'ix on sample analyte recovery, as well as on

accuracy and precision. MS compounds are found on the Target Compound List (TCL).

The field sample was split into thirds, and two portions were spiked with known

quantities of TCL compounds to ascertain the effects of the specific sample matrix on

the recovery of these analytes. MS/MSD samples were collected and analyzed with 5
percent of the samples from each matrix (i.e., soil, surface water, sediment, and

groundwater).

The three _pes of inorganic QC samples include:

Laboratory Control Standard. A laboratory control standard (LCS) consists of an ideal

matrix (usually ASTM Type H water) that has been spiked with a known amount of the

analyte of interest; the LCS was prepared (digested) and analyzed with the field

samples. The LCS is designed to monitor the efficiency of the overall analytical

K:_GUEEN)30.cc_ 4-2
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procedure (including sample preparation); the resulting analyte recoveries must fall

within pro-established acceptance limits.

• Spiked Samples. Pro-digestion spikes are analogous to the MS/MSD spike recove D, for

organic analyses because they measure the effects of the sample matrix on the recover),

of a known quantity of analyte after sample preparation and analysis. If the

pre-digestion spike recovery did not fall within the acceptance window of 75 to

125 percent, then a post-digestion spike was added and the sample reanalyzed. The

post_ligestion spike monitors instrument performance and matrix effects. If both the

pre- and post-digestion spike recoveries fell outside the acceptance limits, the data were

flagged to indicate the non-conformance.

Laboratory Duplicate Samples. Field samples were split in the laboratory, and the

duplicate results were used to estimate predsion. These samples are not replacements

for field duplicate samples. Laboratory duplicate samples are analogous to the

MS/MSD because they measure the effects of the sample matrix on precision after

sample preparation and analysis. If the precision of the duplicate results was greater

than 20 percent relative percent difference (RPD), then the results were qualified to

indicate poor duplicate precision.

4.3 Data Review and Validation Approach

Before the analytical results were released by the laboratory, both the sample and QC data

were carefully reviewed to verify sample identity, instrument calibration, detection limits,

dilution factors, numerical computations, accuracy of transcriptions, and chemical

interpretations. Additionally, the QC data were reduced and the resulting data were

reviewed to ascertain whether they were within the laboratory-defined limits for accuracy

and precision.

The data packages were reviewed by the project chemists using the process developed by

EPA (El'A, 1994 a/b). The data review and validation process is independent of the

laboratory's checks and focuses on the usability of the data to support the project data

interpretation and decisionmaking processes. Areas of review included holding time

compliance, initial and continuing calibration, spiked sample results, method blank results,

and duplicate sample results. A data review worksheet was completed for each data

package.

Samples that were not within the acceptance limits were indicated with a qualifying flag,

which consists of a single or double-letter abbreviation that indicates a problem with the

data. Although the qualifying flags originate during the data review and validation process,
they are included in the data summary tables so that the data will not be used

indiscriminately. The following flags were used in this text:

U Undetected. Analyte was analyzed for but not detected above the method detecfion
limit.

UJ Detection limit estimated. Analyte was analyzed for but qualified as not detected.
The result is estimated.

J Estimated. The analyte was present, but the reported value may not be accurate or
precise.

K;_C_UE 53_0_0,D0C 4-3



308 84

R Rejected. The data are unusable. (Note: Analyte/compound may or may not be

present.)

As required by the EPA, organic sample results that are greater than the method detection

limit (MDL), but less than the contract-required quantitation limit (CRQL), are qualified

with a J for estimated. Sirn_larly, inorganic sample results that are greater than the IDL, but

less than the CRDL, are qualified with a J.

Once the data re_,iew and validation processes were completed, the entire data sets were

reviewed for chemical compound frequencies of detection, dilution factors that might affect

data usability, and patterns of target compound distribution. The data sets were also

evaluated to identify" potential data limitations, uncertainties, or both in the analybcal
results.

4.4 Holding Times

The holding times for each parameter were evaluated according to EPA CLP requirementa.

The holding time for metallic analytes is 180 days (except for mercury, which is 28 days).

All holding time requirements were met for elemental targets. The holding time for pH

measurement is 6 hours. All samples were received by the laboratory outside of the holding

time and were therefore qualified as estimated. However, pH measurements were taken in

the field during sample collection (see Table 2-6). The holding time for VOC samples is 14

days from date of collection to analysis. For other organic analyses (i.e., SVOCs, pesticides,

herbicides, and PCBs), the extraction holding time is 7 days and the analysis holding time is

40 days. All organic holding times were met except in cases where samples were re-

extracted out of holding time in order to investigate low surrogate or low internal standard

recoveries. All results from samples re-extracted out of holding time were qualified as
estimated.

4.5 Potential Field Sampling and Laboratory Contamination

As discussed in Section 4.1, trip, equipment rinseate, and field blanks were used to monitor

potential contamination introduced during field sampling, sample handling, and shipping
activities. In addition to field blank samples, duplicate field samples were collected to

provide information about sampling and analysis precision and accuracy. One duplicate

sample was collected for every 10 field samples.

Also as discussed in Section 4.1, laboratory method blanks were analyzed. A laboratory

method blank is ASTM Type I1 water that is treated as a sample because it undergoes the

same analytical process as the corresponding field samples. Method blanks are used to

monitor laboratory performance and contamination introduced during the analytical

procedure. One method blank was analyzed for every 10 samples, or one per analytical
batch, whichever was more frequent.

According to EPA (1994 a/b), concentrations of common contaminants detected in samples
at less than 10 times the maximum concentration in the blanks can be attributed to field

sampling or laboratory contamination rather than to environmental contamination from site

activities. Concentrations of less common blank contaminants are multiplied by 5 rather

than 10. Common contaminants include acetone, methylene chloride, and phthalates.

K:_GUEST_30.DGC 4-4
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Acetone and methylene chloride are used as extraction solvents in the laboratory and are

common laboratory contaminants. Acetone and methylene chloride were detected in the

field samples at concentrations greater than 10 times the highest concentration detected in

the corresponding blanks. However, acetone and methylene chloride can probably be

attributed to field sampling or laboratory contamination because they were detected in the

majority of the blanks and samples at similar concentrations, indicative of systematic
contamination.

Phthalates are used as plasticizers. The most common phthalates are bis(2- ethylhexyl)

phthalate (BEHP) and di-n-butylphthalate (DNBP). These are often introduced into samples

durlng handling. Wearing latex gloves, the field samplers transfer the soil samples from the

sampling equipment (i.e., split spoons or stainless-steel spoons). Latex gloves are used

when handling groundwater sampling equipment such as pumps, hoses, and bailers. Also,

laboratory personnel wear latex gloves when handling samples during the analytical

process. The latex gloves are coated with plasticizers to facilitate release of the gloves from

the skin. Therefore, the BEHP and DNBP can be attributed to field sampling or laboratory

contamination. Similarly, other phthalates (e.g., butylbenzyl phthalate, diethylphthalate,

and di-n-octylphthalate) were detected in samples but not in corresponding field or
laboratory blanks. These sample results are most likely attributable to field sampling or

laboratory contamination rather than to environmental conditions.

Inorganic target analytes (metals) were detected in field and laboratory blanks at
concentrations at or near the [DL. These results can be attributed to instrument "noise" and

are not indicative of contamination (see Section 4.9).

4.5.1 Soil,Sediment,and SurfaceWater

Table 4-1 summarizes the target compounds detected in the soil, sediment, and surface
water field and laboratory QC blanks. An evaluation of blank contamination compared

with field sample results for soil, sediment, and surface water is prescnted in Table 4-2.

These samples were analyzed for dioxins and furans using EPA Method SW-846/g290,
which is a sensitive method with low MDLs. Concentrations of dioxins and furans were

detected in the field and laboratory blank samples as well as in the field samples. These low

concentrations of dioxins and furans can be attributed to background or instrument noise
and are not indicative of environmental conditions. Dioxin and furan concentrations less

than 5 times the maximum concentration in associated blanks were qualified (in the
database) as undetected.

Bromomethane (two of eight laboratory method blanks) and carbon disulfide (one of six

equipment rinseate blanks) were detected in selected field and laboratory blank samples at

concentrations equal to or less than the reporting limits. These target compounds were not

detected in the field samples; these results can therefore be attributed to laboratory
contamination.
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Table 4-I

Summary of Target Compounds in the Field QA/QC Samples

Background Sampling Program

Defense Depot Memphis Tennessee

Blank Type
TB

FfQe_on

VOC
Target Compound

A¢CIONe

Methylene Chloride

Frequency of
Detection

4 of6

I of 6

Methylene Chloride

Maximum

Concentration

5J

9 IB

FB VOC Acetone I of I 7 J

DthxirdFurans 2378-TCDD I ell O.031

123fi78-HxCDD I of I 0.007

RS VOC Acetone 6 of 6 9 J

2 of 6 1JB

I of 6

I of 6

Carbon Disulfide

SVOC

Dioxin/Furans
Bis(2-ethylhexyl)phthalate
2378-TCDD 2 of 6

2J

2J

0.033 BJ

2378-TCDF I of 6 O.011

23478-PeCDF 1 of 6 0.008 J

123478-HxCDF 2 Dr6 0.OIO J

123678-HxCD 1 of 6 0.008 BJ

123678-HxCDD 2 of 6 0.014 BJ

123789-HxCDD 1 of 6 0.013 BI

234678-HxCDF 2 of 6 0.007 J

lof6123789-HxCDF

1 of 6

0.0_J

1234678-HpCDF 2 of 6 0.025 BJ

1234678-HpCDD 1 of 6 0.031 J

1234789-HpCDF 1 of 6 0.1108 J
3CDD 0.637 BJ

Units

.dL

ng/L

Notes:

J indicates an estimated value.

B indicates the analyte wo_ found in the associated blank as well as in the sample.
QA/QC = quality assurnnce/qualily control

TB = trip blank
FB = field blank

R$ = equipmenl Hnseale

Ilg/L = microgram per liter

ng/L = nanogram per liter

VOC = volatile organic compound

SVOC = semivolatile orFanie compound
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Compounds found in soil, sediment, and surface water blanks that should be attributed to

field sampling or laboratory contamination include:

Acetone

Methylene chloride

• Bis (2-ethythexyl) phtha late

IN-n-butyl phthalate

Selected dioxins and furans as summarized in Section 4.5.1 (see Table 4-2)

4.5.2 Groundwater

Tables 4-3 and 4-4 summarize the target analytes and compounds detected in the field and

laboratory QC blanks associated with the groundwater sampling event.

Several inorganic analytes were detected in QC blanks. Silicon was detected in several

method blanks but not in field blanks. Silicon can be attributed to dissolution of the

borosilicate glass beakers used in the sample digestion process. Target metals detected in

groundwater field and laboratory blanks are sumnaazized in Table 4-3. Sample results less

than 5 times the maxamum concentration detected in associated blanks were attributed to

contamination and were qualified (in the database) as undetected.

Chloroform and tetraddoroethene were detected in one equipment rinseate blank each and

2-butanone was detected in two of the equipment rinseate blanks. Presence of these

compounds in the equipment rinseate blanks is indicative of incomplete decontamination of

field sampling equipment. Sample results for these target compounds at concentrations less

than 5 times that in the associated equipment rinseate blanks were attributed to field

sampling contamination and were qualified as undetected.

TXBLE4-3

Targel AnalytesDetecte0 inLaboratory and Field BP,nks for theGroundwaterSampling
BackgroundSamplingProgram
Defense C_ot Memphis Tennessee

Analyle Detected I Highest

(Inor,qa nto) AnalyZed Concentration CRDL Probable Source
Aluminum 24 / 38 124 200 Field contaminalion
Badurn 31 / 37 3.1 200 Field conlamtoalion
C_lcium 35 / 37 211 5.000 Field COnlamination
Chromium 31 t 3 9.5 1O Field contamination
Copper 9 / 20 3,2 25 Field contamination
Iron 36 / 39 410 1O0 Field contamination
Lead 4120 14 3 Field contamination
Magnesium 12 / 30 68 5.000 Field contamination
Manganese 27 / 37 8.9 15 Field contamirtation
Nickel 1 / 13 16 40 Field contamination
Sodium 37/37 10,100 5.000 Field contaminalian
Zinc 39 / 39 63.4 20 Field contamldalion
Notes:

The total number of blanks attar/zeal are not the same bacause o[ the varying numbsr of I_orat or/
method blanks prepared per analyte.
Concentration values are presented in pg/L.
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TABLE4-4

TargetCompoundsDeteCtedin Laboratoryand FieldBlanksfor theGroundwaterSampling
BacKgroundSamplingProgram
DefenseOepetMemphisTennessee

Compound Detected I Highest

Analyzed Concentration
(organic) CROL Probable Source

BEHP B / 36 45 10 Sample handling

DNBP 16/38 26 10 Sampto handling

Acetone 51/59 12 10 Laboratory contemldation

Methylene Chlodda 42159 3 10 L_zboratery contamination

2-Butenone 2 ! 99 2 10 Field conlaminalion

C hlorolotm 1 / 29 1 10 Field Conlamination

Tetrachlomethene 1 129 2 10 Field contamination

Note:

Concentrationvaluesare presented in pg/L,

Compounds found in groundwater samples that shouJ.d be attributed to field sampling or
laboratory contamination include:

Acetone

Methylene chloride
• BEHP

Di-n-butylphthalate

Di-n-octylphthalale

Butylbenzylphthalate

• Diethylphthalate

4.6 Surrogate Spike Recovery

Surrogate spike compounds were added to every sample analyzed for the organic

parameters including field and laboratory blanks as well as field environmental samples.
Surrogate spike compounds are the structural homologs of target compounds and are

therefore expected to behave in a similar manner during analysis.

Surrogate spike recoveries were used to monitor both laboratory performance and matrix

interference. Surrogate spike recoveries from field and laboratory blanks were used to

evaluate laboratory performance because the field blanks represent an "ideal" sample

matrix. Su_'ogate spike recoveries for field samples were used to evaluate the potential for
matrix interference. For field samples, when the surrogate spike recoveries fell outside the

target acceptance windows of the method, the samples were re-analyzed. If the surrogate

spike recovery was still outside the acceptance window for the re-analyzed sample, then the
sample resu/ks were qualified as affected by matrix interference.

K._GUES_030.E:_C 4.10
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The VOC surrogate recoveries for surface water, soil, and groundwater samples were

clustered within a window of about 85 to 115 percent, which is within the target acceptance

limits of the method. A greater variation (and hence broader range of recoveries) in

surrogate spike recovery was observed for the other organic analyses, but this is _-pical of

these analyses and is reflected by the broader target acceptance limits of the method. Except
for SVOC analyses, samples with surrogate recoveries outside the acceptance limits are

flagged as estimated. For SVOC analysis (where there are eight surrogates), the method

allows one surrogate recovery to be outside the acceptance limits before requiring sample
results to be qualified.

Many surrogate recoveries of zero were a result of sample dilution. Samples were diluted

because of high target content or matrix interference, and surrogate compounds were not

added to the diluted sample. Sample results with low surrogate recoveries that resulted
from dilution were not qualified.

4.6.1 Soil, Sediment, and Surface Water

The majority of surrogate spike recoveries for sediment, soil, and surface water were within

the target acceptance limits of the method, which indicates that the matrix did not influence

the overall analytical process or the final numerical sample result.

4.6.2 Groundwater

As above, themajority of surrogate spike recoveries for groundwater were within thetarget
acceptance limits of the method, which again indicates that the matrix did not influence the

analytical process or sample result.

The pesticide/PCB results for one sample, IDVCW0i (MA251010), exhibited extremely low

surrogate recoveries in both the original (22 percent and zero percent recovery) and the

repeat (42 percent and zero percent recovery) extracts. IDWW01 was a sample from the
holding tank for equipment decontamination water. The decontamination water contains

cleaning agents and surfactants (soap) that typically interfere with the laboratory extraction

process. Final results for the pesticide/PCB fraction of this sample were qualified as
estimated.

4.7 Matrix Spike Recoveries

For organic analysis, three aliquots of a single sample are analyzed: one native and two

spiked with matrix spike compounds. Unlike the surrogate spike compounds, matrix spike

compounds are found on the method compound list. For inorganic analysis, two aliquots of

a single sample are analyzed: one native and one spiked with target analytes. Spike

recovery is used to evaluate potential matrix interference with and accuracy of the

analytical process. The duplicate spike results are compared to evaluate precision.

More than 90 percent of matrix spike recoveries were within the target acceptance ranges of

the method, which indicates that the specific sample matrices did not influence the overall

analytical process or the final numerical sample result.



4.8 Duplicate Sample Results

Duplicate sample analyses were used to evaluate the precision of the analytical data.

Approximately one duplicate field sample was collected for ever), 10 field samples. Both the

native and duplicate samples were analyzed for the same parameters. EPA (1994 a/b) sets

advisory limits of 20 RPD for water and 35 RPD for soil when both values are more than 5

times the CRDL for inorganic analytes or the CRQL for organic analysis. ]f either one or

both of the values is less than 5 times the CRDL or CRQL, then duplicate results should be

within plus or minus the CRDL or CRQL for water, or plus or minus 2 times the CRDL or

CRQL for soil. Overall, the field dupEcate results indicate that precision was not

compromised by either the matrices or the field sampling techniques.

4.8.1Soil,Sediment,andSurfaceWater
Target analytes were detected 73 times in field duplicate samples for soil, sediment, and

surface water. Two of these had RPDs that were outside of the criteria described above.

They are summarized in Table 4-5.

TABLe4-5

Soil,Sediment,and SurfaceWater Field Sample Deplicale PrecisionOutsideAcceptance Criteria
BackgroundSampling Program
DefenseDepot Memphis Tennessee

Native Duplicate
Sample ID Element Concentration Concentration RPD

SD240 Copper 13.5 20.8 43

SDZ20 Manganese 227 131 54

Note;

Concentralion values ate presented in mgJkg

4.8.2Groundwater

Target analytes were detected 35 times in field duplicate groundwater samples. Six of these

had RPDs that were outside of the criteria described above. They are stunn_rized in
Table 4-6.

TABLE4"6

GroundwaterField Sample DuplicatePrecisionOutside AcceptanceCriteria
Sackgmund SamplingProgram

Defense Depot Memphis Tennessee

Native Duplicate
Sample ID Element I Compound Con centmtlon Concentration RPD

MW241 Aluminum 718 973 30

MW241 Iron 5,190 7,450 36

MW311 Tdchlometheno 580 1,100 47

MW311 1,1,2,2 - Tetrachloroethane 420 280 40

MW311 (Total) 1,2 - Dichloroelhene 760 480 45

MW3t I Chloroform 35 (J) 23 (J) 41

Nots:

Concentralion vB]ues are presented in pg/L
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4.9 Results for Metals Near the InstrumentDetection Limit

The IDL is the constituent concentration that produces a signal greater than 5 times the
signal/noise ratio of the instrument and is a calculated value rather than an experimentally

demonstrated value. Therefore, sample results at or near the IDL may be caused by

instrument noise or inw-level background shifts rather than an analyte signal.

The samples were analyzed for the TAL list of metals (or parts thereof) consisting of
antimony, aluminum, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt,

copper, lead, iron, magnesium, manganese, mercury, nickel, potassium, selenium, silver,
sodium, vanadium, and zinc.

Concentrations of metals near the IDL were reported for many of the target metals. These

data were evaluated before they were used in the risk evaluation and report preparation

process.

The sample results were reported in terms of the CRDL. Sample results that were above the

IDL, but less than the CRDL were qualified as estimated values. The reporting limit, or
CRDL, is typically 5 to 10 rimes the concentration of the 1DL. Results at or near the CRDL

are more "viable" sample results and are not suspect in the same way as results reported at
or near the IDL.

4.10 Precision,Accuracy, Representativeness,Completeness,
and Comparability (PARCC)

Precision--is defined as the agreement between duplicate results and was estimated by

comparing duplicate matrix spike recoveries and field duplicate sample results. More than

90 percent of matrix spike recoveries was less than 20 percent RPD. More than 90 percent of

RPDs for duplicate field sample results was less than 20 percent for water and 35 percent for

soil samples, indicating that sample matrix did not interfere with the overall analytical

process.

Accuracy--is a measure of the agreement between an experimental determination and the

true value of the parameter being measured. For the organic analyses, each of the samples

was spiked with a surrogate compound; and for inorganic analyses, each sample was

spiked with a known reference material before digestion. Each of these approaches provides

a measure of the matrix effects on the analytical accuracy. Accuracy can be estimated from

these analytical data but cannot be measured directly. More than 95 percent of the spike
recoveries was within the method acceptance limits; therefore, there was no evidence of
matrix interference.

Representativeness--this criterion is a qualitative measure of the degree to which sample
data accurately and precisely represent a characteristic environmental condition.

Representativeness is a subjective parameter and is used to evaluate the efficacy of the

sampling plan design. Representativeness was demonstrated by providing full descriptiorL_

in the project scoping documents of the sampling techniques and the rationale used for
selecting sampling ]ocations.

Completeness--is defined as the percentage of measurements that is judged to be valid
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compared with the total number of measurements made. A goal of 95 percent usable data

was established in the project scoping document and more than 99 percent of the data was
determined to be valid.

Comparability--is another qualitative measure designed to express confidence for

comparing data sets. Factors that affect comparability are sample collection and handling

techniques, sample matrix type, and analytical method. Comparability is limited by the

other PARCC parameters because data sets can be compared with confidence only when

precision and accuracy are known. Data from this investigation are comparable with other

data collected at the site because only EPA methods were used to analyze the samples, and

Level 2 QC data are available to support the quality of the data.

4.11 Data Quality Evaluation Conclusions

Conclusions of the data quality evaluation process are as follows:

• The laboratory analyzed the samples according to the EPA methods stated in the work

plan as demonstrated by acceptable instrument calibration and blank spikes.

• Concentrations of acetone, methylene chloride, and phthalates (including BEHP,

di-n-butylpbtbalate, di-n-octylphthalate, butylbenzylphthalate, and diethylphthalate)

can all be attributed to field sampling or laboratory contamination rather than to
environmental contamination.

• Sample results for metals above the IDL but less than the CRDL may be attributed to
instrument noise and not to site-related activities.

• Sample results for organics above the MDL but less than the CRQL should be

considered indicative of the presence of that compound but at an estimated
concentration.

Spike recoveries and duplicate sample results indicate that the specific sample matrix
did not interfere with the analytical process.

The data can be used in the project decisionmaking process without further qualification.

KAGUE_030.OOC 444
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5.0 Summary and Conclusions

Soil, sedhnent, surface water, and groundwater were sampled in locations unaffected by

DDMT waste management operations and analyzed for a wide range of organic and

inorganic chemical constituents. A background statistical database has been developed to
identify background concentrations of contaminants at DDMT that will be used to

deterrmne whether site-specific waste management operations or releases of hazardous

materials at DDMT have conhibuted contaminants exceeding background levels.

Metals and SVOC, pesticide, and dioxin/furan compounds were detected at concentrations

exceeding risk-based preliminary screening criteria, as summarized below.

Background Constiluents Exceeding
Matrix Screening Criteria

SoiI Arsenic, barium, beryllium, manganese, and selenium=,

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,

dibenz (a,h) anthracene, indeno(1,2,3-c,d) pyrene, phenol, and
dioxin/furan TEF

SedLment

Surface water

Groundwater

Antimony,, arsemc, cadmium, total chromium, copper,

mercury, lead, sliver=, zinc, acenaphthe=ne, anthracene,

benzo(a)anthracene, benzo(a)pyrene, chrysene,

dibenz(a,h)anthracene, fluorene, fluoranthene, naphthalene,
)henanthrene, and pyrene

Aluminum, arserac, total chromium, copper, iron, nickel%
lead, silver=, zinc, and dioxth/furan TEF

Antimony,, arsenic., barium, beryllium, copper, lead,

vanadium, 1,1,1-twich]oroethane; 1,1-dichloroethane; and
trichloroethvlene

•All concentrations are estimated.

Background values for ai1 detected constituents are presented in Table 5-1. Complete

statistical tables were developed for ag media and are presented in Appendix F.

Surface and subsurface background soil samples were taken from locations along the

DDMT perimeter and off DDMT property to evaluate the potential impact that normal

operation of the DDMT facility, excluding waste management operations, has had on

background soil concentrations. Perimeter DDMT sample locations are representative of an
industrial environment, whereas offsite background locations are associated with

residential or recreational environments. DDMT periraeter surface soil concentrations were

higher for metals, VOCs, SVOCs, pesticides, and PCBs, but the difference between

perimeter and offsite concentrations was less than 100 percent RPD. Elevated xyIene and
phthalate concentrations at the DDMT perimeter are likely a result of increased vehicular

traffic around the facility. This difference in concentration is expected when comparing

industrial land use with residential and recreational land uses and does not suggest impact
from waste management and disposal operations.
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Table 5-1

Stalistics for Detected Background Constituents

Background Sampling Program

Defense Depot Memphis Tennessee

Matrix Constituent

Set,ace Soil :oball

(cenfinucd) :opper

Ilron

Magnesium

Mercury

Ni=kel

Potasslum

Selenium

Silv¢_

Vaaadiurn

7Ant

Subsurfa¢_ Soll Atuminum

AJ_nic

Bangm

De_'llium

Cadmium

Cal:ium

Chrormem. Tot_J

EobalE

Copper

iron

L_a_

Magn_ium

Manganese

Mercu_

Nickel

Pouusiurn

Sel_nlum

Silver

Vanadium

Ziac

;e_imenl Alumimum

Antimony

Ar$¢mc

Barium

B©_ltktm

Cadrmum

_tclum

s < $ -

mg/k_ 2; Z 5/ 12_ 9.

2: 2_ 7._ 23L 16.

22 10_ 261_ 1852_

2: Z II.' 73.: 2l.

2_ 1111 32_ 230;

2; 2: 331 1081 65

O, D. O.

2_ 2: 10, 21, 16:

2_ • 64 14(_ 101]

2; 0.: 0.: 0..

2_ 1.1 l.I l.I

2; 2: 17" 35: 26.

2_ 2_ 35.1 892 62.1

2_ 2: &g2( 14904 1_91_

2_ 2_ 3. 14.: R.:

2] 2_ 9( 24: 151

2_ 1_ 02 0.! OI

2] 0,_ O_ 0.'

2_ _ $1: 263( 1211

2] 2; 8._ 18.( 13.:

2] 2_ &( 20._ 10.:

2] 2_ 7._ 231 16:

22 2: 834( 2490_ 19241

2-_ _ 6.! 22._ 12(

22 2_ 12_ 337( 24_(

2_ 2; 23] 1_8( "/_(

22 (11 0.1 0

2_ 2_ 9X 22._ 18._

22 _ 48! 148( 90(

22 0.2 O.2 0._

22 O.z O.l 02

22 2_ 15.( 31A 2,_._

2_ 30._ 79._ 57.(

22 22 49( 1420( 304]

3._ 3A 3._

13 1.-_ I1.1 6.(

22 22 3._ 137.( 59.(

22 0,-_ 0._ 0.(

22 I.-_ 38,_ 14.-_

22 _C 134 5680( 743C

e_

•o ,._

E

18_ TMD%

33_ TMD\

3?040 TMD%

3O BC_

4616 TMD_

13124 TMD_.

0.4 TMD'*

3O BCT

2025 TMD%

0.8" TMD%

2.0" TMD%

48A BCT

126 TMD%

2182! TMD;

I?l TMDb

3D TMD_

1.2 TMDV

1,4 TMD_

243: TMDV

26._ TMD'_

20, TMD'V

32. TMD'_

38481 TMDV

23.! TMDV

490_ TMD_

1_4_ TMDV

0.2 TMDV

36.1 TMDV

18C( TMD¥

06 TMDV

1.0 TMDV

51._ TMDV

l]_ TMDV

1008_ TMDV

7.6 TMDV

12,( TMDV

Ill TMDV

I,! TMDV

28.! TMDV

1486( TMDV

OR0113627.R R.Z_O 19.XLS Page 2 of 6
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Table 5-1

Statistics for Detected Background Constituents

Background Sampling Program

Defense Depot Memphis Tennessee

Matrix Constituent
Sediwc at Chror_ur_ Total

IC_finued) CabOt

Cop_t

]m_

Magr_sium

M_nganese

Merc_,

Nickel

Pot_siur0

S¢lcrJum

Si]vet

Sodium

Thalllum

Vn_dJum

Zinc

3roundwalcr Alurmnurn

Antimony

Ba.d_m

BcO']Lium

Calcium

_rornlum. To_

Cobalt

Copper

boa

Lead

Magnesium

M_n_

Nickel

_clenium

_dlum

Vanadium

r_/kg

pfJL

eo

2: 41 I?, 24 BL"r

22 I_ Id 1O,I 6.1 13A TMD_

2_ I( I._ 125( 13! _1 BCT

22 2: 333( 307_ 1154( _Ofll TMDV

2_ 21 I._ 29: 361 35.: BET

2._ 2; 513 295( 122( 2_lq TMD'V

22 2_ 592 261( 43( 87 TMDV

22 _.( 2.( 2.1 4.0 TMDV

22 1_ 52 37J 15,; 30J ! TMDV

26_ t0B( 761 1560 TMDV

22 o._ IJ 0.l I.' TMDV

0A O.! 0.( I A TMDV

22 12( 12( 12( _ TMDV

22 02 OX 02 II TMDV

22 _ 4z 31J 15.( 30,{ TMDV

22 2_ 8,_ ?63( 39! 79_ TMDV

12 23_ 267( 899._ 179_ TMDV

12 I?,_ 172 173 344 TMDV

12 12 42._ 307,( Ilia 223.1 TMDV

12 O.; O,Z 0.! o.( TMDV

12 12 9_50C 49200 2_37.- _ 5287_.( TMDV

12 20_ 34.( 27.1 54., TMDV

12 2_ 19,( 12.z 24,l TMDV

L2 2.[ 315.C 81_ 162,( TMDV

12 5g8c 7960C 3364.[ 6728,( TMDV

12 2,E 7.( 4._ 9.4 TMDV

12 12 5250,t1 24000C 130222 26045,( TMDV

12 II 17.2 917{ 28D( 560( TMDV

12 9.4 _,_ 15,_ 31._ TMDV

12 B49,_ 4040C 1747,1 3495._ TMDV

12 2.g 2._ 2,_ 5.g TMDV

12 32300.0 74_00_ 53325C 105650 TMDV

12 14.8 7.3 3.C 6( TMDV

OR01136_'.RR]_O19.XLS Page 3 of 6
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Table 5-1

Statistics for Detected Background Constituents

Background Sampling Program

Defense Depot Memphis Tennessee

Matrix Constituent

larface Soil Ciu't_ n Disulfillc

Methylelhy] Ketone ( 2-B utano_)

Toluene

Total Xyler_s

l=bsurfac¢ Soil Carbon Diiulfi_c

Total Xylera_t

iatface WaCt Melilylethyl KetO_ (2-B Uh_Ori)

rot=d Xyler_s

lcdiri_l Chlol"o mcil_a_

M_ih) Icihyl Ketone (2-B utanone)

To[t_tn¢

mundwater I, ], I -T_ch]o_th.qx*e

I, ] .-Dlch]ol_cuilcn¢

Tetradflor_thylene(PCEI

iur face Soil _cenaphyihylene

Anl_lracene

Benzn(a)_ihraceae

Benzo(a)pyn:_

Bcazo(b)fluontnlhenc

8enzo(g,h.i)Fel_'lene

Bcnzo(k)nuor_tmhen¢

Carhazole

Chrysene

Dibenz(ILh}a_ilnuc_ne

Ftuommberi

Iden_ 1,2,3-c,d)pyma¢

Phermth_ne

Phial

Pymri

iubsudace Soil Ruorcniher_

Phenol

hedimeai Aeenaphihea_

Antiwaceae

lien_a)and_ra_

ltcnz_ aip,jnme

licnzo(b ) nuoiamig'ne

lil

_e =

Volatile Oi anic Compounds
gg_ 22 NP

22 NP

Np

22 [£ 2.1 NP

22 12 NP

22 12 NP

pg/L 22 I.t NP

22 NP

pgg_g 22 NP

22 LC I( 4.1 H NP

22 IZ 8,_ 1_ NP

gg/L 12 NP

12 NP

12 NP

Semivolatile Organic Compounds

H_L8 22 19C 19[ 19g 19_ NP

22 9_ 9_ 9( _ Np

22 4.1 71{ 151 71( NP

22 4_ 96( ]8( 96( NP

22 51 90( 20_ 90( NP

22 3_ 82( 16_ 82( NP

22 4._ 78( 19; 78( NP

22 6_ 6_ 6_ 6" NP

22 ]C 4C 94( 19( 94( NP

22 3_ 2_ I ] _ 26( NP

22 II 4_ 160( 31( 160( NP

63 70( 17_ 70( NP

22 31 61( 15_ 61{ NP

22 I I 5C 150( 27_ 15IX NP

22 44 4_ 4-' 4! NP

22 58C 1900C 429. _ 19_(X NP

22 3g 42 41 4; NP

22 _9 77[ 41_= "tTI NP

22 3it 160( 95. _ 160( NP

22 64 290( 82( 290( N_

22 6_4 250( 63; 254X NP

22 59 2_X 66_ 2216,0_ LN

ORO113527.RR,ZTJ019.XLS Page 4 of 6
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Table 5-1

Statistics for Detected Background Constituents

Background Sampling Program

Defense Depot Memphis Tennessee

Matrix
Sedirccnt

(¢ondnucd)

Constituent
Benzo(g,h.i)lx_k_

Benzo(k) fluo _ml_

bis (2-e thy]©xyl)phtha] a_e

Carb_zol¢

Chrys_ne

Dibcrizo[_h_

Dibcnzo furan

DbmOc_lphthatale

_uoramhene

Fluofl_

[ denc_ 1.2,3 -c.d )Py r_n¢

_ al_d_.tene

Phe_th_nc

phenol

[_f_efe

Gro.adwmcr Bcnzyl Bulyl Phthalatc

[lgJklg 2._ 4( 18[_ 45: I_C_ Np

_-_ 7! 23N 62, 23_ NP

2_ 4B( 481 _1 481 Np

82 I IN 59: 1113 NP

22 B_ 32U< 73! 32C_ NP

2_ 13( 7{)( 41'. 71_ Np

22 4: 381 21 381 Np

22 ,1_ 4_ 4' 4 NP

22 1( 6( 710( 129_ 71C_ NP

22 13( 871 5C4 _74 NP

22 4_ lT_X 421 17_ NP

2_ 13( 131 131 131 NP

22 51 690( 165 69C_ NP

22 _1 2O{ 81 2_ NP

22 I( 42 680( 13_ 288: LN

pg/L 12 NP

_ur face Soll Alpha Chle]ld;_c

Dield_n

Garm_a-Chlordon¢

It_pmchJor E_zidc

p,p'-DDD

p.p'-DDE

p,p'-DDT

PCB- 1260 (A_hlor 1260)

_ubsurfacc So_] Alpha-Ch]orda_e

[h¢ldrin

Gomrna-CNordane

I_p'-DDE

p.p'-DDT

;¢dinr_nl Alpha-chl_zdane

I_ctdnn

_mma.Chlardaae

Hcp_chlor Epoxide

p,p'-DDD

p.I_-DDE

Pesficide&_PCBs

pge, g 22 32 29.( 9, 29( NP

22 I_ 32 53( If' 8_ BCT

2- _ 26,( I I,( 26( NP

22 7_ 7,_ 7," 7.' NP

22 6._ 6£ 6T 6 ¸ NP

22 11( 1_ I]! If_ NP

9_ 74_ 43.! 74.( NP

22 I(X 11( lO.' II( NP

22 2_ 2.( 2.{ 2,_ NP

22 3.. _ 370.( 127.( 370.( NP

22 2_ 2._ 2._ 2.: NP

22 I.._ IJ IJ IJ NP

22 7._ 7.; 7.; 7.: NP

21 3.6 5._ 4.! 5._ NP

22 IIC ll.[ I1_ Ill NP

22 6.1 2D00[ 417.( 2000[ NP

22 23£ 23( 23( _ NP

22 2_ 61 5A 6.1 NP

22 5.B ?._ 6J 7,_ NP

ORO113627.R R.ZTJ019,XLS Page 5 of 6
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Tahlc 5-I

Statistics for Detected Background Constituents

Background Sampling Program

Defense Depot Memphis Tennessee

Matrix Constituent

.=

i.rf_ Sail

;ubsuffae_ Soll

; u_'[lCe Wilier

_din_nt

Dioxta/Furans

Ocla_hlorodibcnza furan

Oc tachlomdibcnzo-pI_ oxin

1,2. 3+4.6+7,g- Hep4ac hl otDdihenzc- p- Dioxin

Total F_lUJvalency F_mr

Ocmchlonxl[be_o- p Dio_in

Tom] F_uivalcncy Factor

Z.3.7,8-Teltachlo._diben_ofurml

L3.4,7.B*F_n_chlorod[h¢nzo fm_q

l._3,7.[i-Penmchlordibcnzo[umq

1.2.3.7.B-Penu_hlon>dibcnzc-p-I_axin

Octachlonxlibenzc-p-Dioxin

L2.3.4,6.7.B-Hcp{a¢_ oto_ibcnz_ _Dix oin

tmal Equivalency F_or

L3.4.7.8-F_nmchla_,dlbcnzafuran

D¢_¢ h_©rodlhc._zo-pDixoin

],2.3.4.6,7+B-H¢p tachlo_rxlibcnzo-._mDioxin

ralal Equwalcacy Faclar

_mber of detections, the background value, Based on twice the mean dmeclcd value,
exceeds lhc maximum delccled value.

_!oles:

3CT = Background value established by BeT review of data.
I'MDV = Twice mean dct¢cled value.

_P -- Background is Ihe maximum value based on nonparnmetric distribution.

_O = Background is Ih¢ UCL95 value ba_d on a normal distribulion.

_N = Background is the UCL95 value Based on a Iognormal distribution.

JCL95 = 951h percentile upper con fldcnce level on mean concentration

lg/L = micrograms per lilcr

ng/kg = milligrams per kdugram

ig/kg = micrograms per kilogram

_er

OR0113627.RR.ZTJOt &XI_S Page 6 of 6
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Dioxins and furans were detected in most perimeter and of fsite soils and at generally higher
concentrations at the surface than at depth. Dioxins were also detected in sediment and

surface water samples, with the highest detected concentrations exceeding EPA Region IlI

risk-based criteria at the Botanical Gardens and Audubon Park. Most of the background

detections were octa- and hepta isomers, thdicating that the detections likely resulted from
atwaospheric deposition rather than isolated surface sources.

Validation of the data indicated that the results for the following soft. sediment, and surface

water parameters should be attributed to field or laboratory contamination:

Acetone

• Methylene chloride

Bis(2-ethylhexyl)ph thalate

Di-n-butyl phthalate

Likewise, the results for the following groundwater parameters should be attributed to field
or laboratory contamination:

Acetone

Methylene chloride
BEHP

Di-n-butylphthalate

Di-n-oetylphthalate

Butylbenzylphthalate

Diethylphthalate

Dioxin and furan isomers were also identified in field and laboratory blanks. Background

dioxin concentrations less than 5 times the maxSanum blank concentration were reported as

not detected. Holding times, matrix recoveries, and duplicate analyses were all within CLP
performance requirements.

(_011362,',RR,ZZ/031.DCC 5_
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Appendix A

Soil Boring Logs
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PROJECT NUMBER t BORING NUMBER

SOIL BORING LOG

ELEVATION DRILLiNG CONTRACTOR "F'_I_T._I"E "FIS_TI/"h '_6¢',t'(._._

DRILUNGMETHOOrC_.,OEQUIPMENT C,_T_._o_,, _.=,n_c,_. _w,r- 3"_" :_ 14'5/, - CI'_ _"E-

START _O_.TR_" FINISH __=l

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL¸ COLOR,
MOISTURE CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL STRUCTURE.

MINERALOGY

"I-O? I._" )Nc,I_S _ ToPSo_

S,_ CLAY (eL), I:,_._ b..-.
d,'/, w;*W = -F,.c_ ,_ r=o'_

dr',/ -t-o r,,°'_s4", ",'_;'_ ¢" +,_c_

_o',S_, v'_;_ _" = "_(" o._ra,_

1@,30}

,(:T" q_"- - LOGGER 5. _.V_:_.J__'t":" m

COMMENTS

DEPTH OF CASING• ORILLING RATE,
ERILL{NG FLUID LOSS.
TESTS AND INSTRUMENTATION

- _u. _ _'p'_

_o';" =,,o,,_k s_,.,pG,

r t. _ __c_-_,_s

- (=qlec..ee,_I_S I

- h_ : ¢' TP '_"
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PROJECT NUMBER i BORINGNUM ER

113_,.'7. _.%._"_ ! _5"_,_7_'5-10-5" SHEET I or !'

SOIL BORING LOG o_ I

ELEVATION DRILUNGCONTRACTOR _I%Tt_T_. Tp=S'(i_ _EP-_/K._3"

ORILUNGMET_ODA_DEOUIPMENT ff-DJ*T _U_U_ G,_rnPL.I_(_ V_rT_ 3"7_-"_ _;A - C/_E5-5-

WATER LEVELS JqoT _,_=_R_=_ START _ocTct_ - FINISH _ OJ-qS- LOGGER S.'_RU__E//_L(_
' _ SAMPLE STANDARO1,3

_. _ENETI_ATIO;_

uJcu _J G:_ J _ TEST

:Z,¢

_m Z CNI

I.O
I

_'_ I.O

14
_J

0

)-
o
7.

,J

E

/

9 I.o

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, CGLOF
MOfSTURE CONTENT, RELATIVE GENEITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY

To_ I,c_ t_PI "= "t-o-PSoll.-

.G,m" C_*',"(c,-),I;,_k_ _,=-,
dry % _E,_4, w;4k = +e=ee
o _" r_=4E

.G.-T CH_. t>,-=_,-. "_"J'=7-_"

d,_ 4"= ,,,0,_,4'-

19 301

COMMENTS

DEPTH OF CASING. DRILLING RATE
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

ST4ET { S-_5-

- C:,IIEc'I'e_ I_-I

-c=]lrc_¢_ c spl:_
S_,,- pte..

REV 1 IIB9 _ORM D15_6



!1 3_0=_._. _S _::--_. _S._5//5B- jl-_ "- SHEET / OF tJ

| | SOIL BORING LOG

PROJECT _"_._)I'4_ _- -- "_Is_"'_"G_{_=J'=4D "_AM I_-I"I'_ LOCATION j_")_f"IPNl_;,TR - O,_,.-._f,,'=M

ELEVATION DRILLING CONTRACTOR "F-E_TA_'_ _"_'r IN_ _,_.'_i_._;-_

DRILLINGMETHODANDEQUIPMENT "_N=I_NUO 'p_ SAI'_-LN£; _,T_ 3"_/_ " _D H_A - CI'_ _-S'-

WATER LEVELS _P_T-_'--=''TeR_ b START _,_q o¢'r 45" ;INISH __4 o¢r =}_'- LOGGER S. BR____/_6m

_. SAMPLE

=-= = =: ..'.R,_u3_ W- _Z

O

=

2-- _.

. &--

,J

- ..)

- e, I'_,_

o

,,J

E

V',

4- I

I

: I

s_

I = I°

STANDARD
pEN.=TRATION

TEST
RESULTS

6"-6"-6"

(N)

SOIL DESCRIPTION

SOIL NAME. USCS GROUt_ SYMBOL. COLOR,
MOISTURE CONTENT. RELATIVE DENSITY

OR CONSISTENC"K SOIL STRUCTURE.

MINERALOGY

"Fop I =_c,4 _ "i-OPSoI(.-

°

"_,,o,-,_ (::I,"I'4-,=_o;-,-I;

v,.*_, _"7 .,,=-H-t:,%.,_0;_%

(8.30)

COMMENTS

DEPTH OFCASING. DRILL[NG RATE,
DRILLING FLUIDLOSS.

TESTSANDINSTRUMENTATION

_s-sT,
- _ ° t_+_,_ } &,l P-.

-- h_u, = ¢bpp_

_,B- tl-5-
- c_,llec._e_ t(_ '.'1

%To? 16 3..X
R_V 11._ FORM Ol _B
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/
PROJECT NUMBER BORING NUMBER ,

_5 -.S4"/Sg :1_'%- s,_E_ i o_ I

SOIL BORING LOG I

ELEVATION _RILLING CONTRACTOR _-I "_ThTE _-r_STt_ SEI_v_E_

ORILLINGMETHODANDEOUIPMENT C_¢_'rL_LJau,_ <:_A_ LON6 _,_ad-_ -_''/_ IL _ HSA - C--J_E -_'5-

WATERLEVELS /MOT _pa(ob_rcs_E_J>

_:_ SAMPLE
jO_ STANOA_OPENET_ATIQN
=,., = ! _ _EST

=:_- uJ RESULTS
_.QC • LU)- ;_

=._: u_ :E_ (J_ 6"-6"-6"

0

,J
,J

0 ,_f.O --

_-- " I-

,o

LU
,,J

s-"

+- V_

_,=, \

b_

I.o --

START _ 0¢:i'_. FINISH =_

SOIL 0ESCRIPTION

SOIL NAME USCS GROUP SYMBOL. COLOR,
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY+ SOIL STRUCTURE
MINERALOGY

d,y, w;+k so,..e roo÷_ =-d

C POSSIBLE pILL}

_,0_+ _"Y

 ,L=y c,.,,¥ (c,-),
b,'_,,, v_;+_, _]r,T _,_'h'-I:,,_,

(8.30]

COMMENTS

DEP'i_OF CASING. DRILLING RATE,
DRILLING FLUIO LOSS,
TESTSANDINSTRUMENTATtON

%T A _-T o_s'o

ss-s,_
-- EoH_l_ o8S3

- h_ c _ _,p_

_EW,'_ _MX_SS_
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1

| J
PROJECT NUMBER ! BORING NUMBERSOIL BORING LOG

/ OF I

ORILLtNGMETNOBANDEQUIPMENT C<.O_'rlPIUOU_Ar "I_?_.-LI'4L_ "U_.NTI'I '_'_/4" ___k_ - _.._il_ 5"_'--

WATER LEVELS _L_'l_/_C_J'4_'_E_-E3_ START I_ _._r ,'_s'- FINISH I_ _" _S" LOGGER _. "E,Iz-#E_/_''I_'FI

STANDARD _IU DESCRIP'RDN COMMENTB

_ENlCTRATICN

SOIL NAME. USCS GROUP BYMBOL. DOLOR. DEPTH OF CASING. DRILLING RATE,

MOISTURE CONTENT, RELATIVE DENSITY DRILLING FLUID LOSS*

OR CONSISTENCY. SOIL STRUCTURE. TESTS AND INSTRUMENTATION

MINERALOGY

TEST
_J RF_ULTS
_>
O

-- 6"-6"-6"

_.0

%S - _E

-- _ Lot-[

-- hnu. _ _PF _

_jTop I o 3"1



PLE

SO_l,_ DESCRIP'TION

SOIL NAME. USES GROUP SYMBOL COLOR.
MOISTURE CONTENT. _ELA_]VE DENSITY
OR CONSISTENCY. SOJL STRUCTUR F_
MINERALOGY

_OMMENTS

0EPTH OF CASING. ORIUJNG RATE,
DRIWNG FLUID LOSS,
TESTS ANO INSTRUMENTATION



_-,,.

BORING NUMBERPROJECT NUMBER

•" d

SOIL BOR NG LOG

¢-

D E F'I_ OF CASING. DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND INSTRUMENTATION

- h_c,.:- qa'pp,,.,-



m

ORILLJNGCONTnACTO_ _F'_--_ -r'_._,Tir_ _#_r_

ORILLINOM£THOOAROEQUIRMENT Coi_T'li_tJO'J_ _A_9.--_/_ll_ VWl-te,_ _=_(,.# _ _ - Cr_r___,-

WATERLEVELANDDAT£ _PT ,_¢D_J_X_'D SXAm'r _ DL'T R_" F,NI@_ I_'l O_-T_ _- InGGER_.'_2UE_,,_ 1_16M

[pENETR A,rio NI SOIL OESGRIPTtON =OMklEN¥S
mAMpI

Z¢
.(u

am -

;s-,;e, _.o

TErr

REBULTm I SOIL NAME, COLOR, MOISTURE CONTENT, u
'ENCY, SOIL ,J

6"-5"-E" i STRUGTURE, MINEAALOGY. U_; C_; GROUp mO
(NI SYMBOL :E O

city, v_;_-k = -I-¢_L_ o_C too%

0

OEPTH OF CA_ING
DRILUNG RATE

DRILLING FLUIO LOSS

TESTS AND

INSTRUMENTATION

%'T_ P.'r J,_W:)5-

'Ss -3P-.,
- c_LIec.'sr_ 144:_

- I..,r,,., = @f:,p".

Z..

q

4.° _ _,,.'r-_cL_'Y C':'-), I:_.÷ _*,,,--,-

u _.,otH:-{_., dr,,[ +'_ r-_,',5_w;t_,

" ")"'_ oL .o'_I.-
0
Z

W

(1.

<
V_

.3

Vl

_'_.- I'-, - '_

- ,:o_='_-e,_ _,_
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PROJECT NUMBER I BORING NUMBER

J SOIL BORING LOG

<.
2:q[

hl_ Z
Om

ELEVATION DRILLING CO_TRAC?O_ _-_ ) c_TA'r t_ _--_ _,'r-I N G _ @-_'l_. _'_

SOIL DESCRIPTION COMMENTS

_OIL NAME, COLOR MOISTURE CONTENT

RELATIVE DENSITY OR CONSISTENCY. 5OIL
STRUCTURE. MINERALOGY. U_S GROUP

SYMBOL

7..._=

=

5,- _°

STANDARO
_ENE'lr_ATIOP

TEST
_" RE,LILTS
w
• 6"-6--6"
O

4.0

).O

_.(_

S_,--r'_' C._'_ ___), _K'_

U DEPT_ OF CASING,
-_ O]_ILLIN_ RATE.
O
m ORILLIN_ FLUID L055.
_10 TESTS AND

_ I_StRUMENr AIION



mmm
mini

":"_"" 388 t18

PnOJECT"_-Dt_ - - "P=_-_:£._oo_,_

ELEVATION

PROJECT NUMBER

tt _ _-'_.

0mLLJNG_ETHODANOEaUiPMENT CO_-'r_N,JOU_ _,_¢I-i,_£, U4_'I"_ "_*'/4-'" "_ _SA -- CP3_

BOFHNG NUMBER J

SOIL BORING LOG

.=").._,"

WATERLEVEL_hNOOATE _'_OT _NLQO,,4"r_I_J_I_ STAR T l10C'_ _" FINISH II OET _'-" LOGGER '_.'_R¢,IC_._ r_,l_l

IS&MpL E STANDARD COMMENTR

O

'rEll'r

RESUL'T"6 SOIL NAME. COLOR, MOISTURE CONTENT•

6",.6--6" i STRUCTURE, MINERALO(_Y. USGS GROUP I
tNI SYMBOL Ilcl

>.o

5,,-_-Y_L-*'f [_), _:Sw+

='-g To°-_, 4-_,,=:- "_ ,-,'_:,,'-"

C_L9 _ -

..>= I.o

/

0_PTH OF CASING,

0RILLING FLU_O LO_S,
_ESTSAN0
INSTRUMENTATION

. _,,_* =. _ I"P "_

q
b

0

I:
=:

,},,_ ,=.d. =,,

_E

-+- _G _

"i_o¢..L,._ "r_Zt-i,,_--" _ ,,_."r"_, FE_"_
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ELEVATION DRILLING CONTRACTOR _F_T_fT_ TI_TI M (_ _ F_ _vic L_

WAT_RLEVELANOOAT_ _JIDT _ _lIC'a_l_l_l_l STARt H _XT _1_- FINISH If _r _F ,_-=_ _,f'_zu_F. / M&m

STANDARD

iEN L=_rlATI 0 |,1 _OIL DEII{RIPTION COMN INTS
_E. SAMPLE "rE,T

% • 6-.6-=I_"
_"_" _ _ -_ _ rNi I STRUC'_U_. MI_ERALOGY.USCSG_OUP m° ORILLI_GFLU_OLOSS.

O m ¢ _w m .J INSTRUMENTATION

C,

S,_T"F c_._y Cr-L).,_;_X.+

I

CFi_.--)

_S-_P.
- _11 _.-I-_,_ i_o:L

J

F

7.

d
£

uSK-V

v_

.D

S_,--r'f CL_'f Co-), _.,,,,V.-

-- (o}le_'e_. lio_

- _"'- = _T'F"_

FO MD]_



COMMENTS

OEpT_ OF CA$1NG.

QRILLIN_ RATE¸
DRILLING FLUIO LOSS¸

TESTS AND

INSTRUMENTATION



| SOIL B 0 _ [ N G LOG J I' I _

ELEVATJON DRILUNGCONTRACTOR "T'-_'J'A 1F1:- "lr-I_'1-1_._ _;l'2VJtl_

DRtLLINGMETHODANDEOUIg, MENT _-_ _1 _ U_,,_I'Z 5 _ *'T_t _ II _) "_,)C_:ET_,

STANDARD I

w _ _ RESULTS SOIL NAMe, COLOR. MOISTURE CON,rENT _1
_ R_Jt, TIV --

_-_._ _. 6"'_"_'INI I SYMaoLSTR_'FUR_"MINERAt.OGY ' USC$ GROUP I Z_m

O,S II--

I _o

COMMENTS

DEWT_ OF CASING,
DRILLING RATE.
DRILI.INCi FLUID LOSS¸
TESTS AND
INSTRUMENTATION

_-'rAe.l" )_-=ao

- coliec_ 144_"

- 6,-_ =- _ FP"

3

r,

.J
0

_.o

L_ o.¢

_,
,%

6.0

- roll_-r.;t-e_ I_-$g,
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3 08 12,1 J',.o,.=.u..E. I.O_,.G.U..E. I

! .o,..o.,,,..oo _j

!

ELE VATION DRILLING CONTRACTOR "_ _.I _j_"A_r __ _'F-_.I. t_ 61 _'li_ L=LVt C__ S

ORILLING M ETHOO AND EOUIPMENT !-J ._ A4_ _*or_ ._i j ,h _3_. __. -

WATERLEVELANDCIAT E NbT "_p_,tn_JN"t'_.p_,_... _ START Jl _T" _ FINISH I] _C.'_ _1_" l_(_mG_[R _.'_LI_-_ _1_.a,._1

SAMp L STANDARD " --
E q_N_rRA TI_j_ f 5OIL DEBCREPTION COMMENTS

• _ RELATIVE DENSIT_ OR CONSiSTENCy. SOIL _ DRtLLIN_ RATE.
_-_ 8"6"6- $TRU_NRE. MIN ERILOGV. USCS GR OU p DRILLING FLUID LO_55 '

• - _ _ _ _m sYmboL TESts _OZ _.2
- _ _ INST_UM _NTATIOH

I

0

1.0

_- _
- ,:o II ¢cJ_._ )L_o

3

f_

,d

,J
-I
O

'3

,T.

O

_._D

Jo,_

='_ =.

,._ =..C
- h,,_ __ OPP'" '_B

R_V T/B8 F_jM_
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SOIL BORING LOG

ELEVAT_0N

0nIILING_E_NOOANOE(_IPMENT C_'rtt_Uo_ _At_pt_t_4_ _-y4 .__L/_,, _ _<_A- _t-l_ 5-5"-

Wt_TERLEVELANOnATE _DT _t_t_-rt_t._ START _TrtZ'C'r _- tt._IS_ t?- __q" r_" _OG_Et_ _'_RU_/ t'1_t_

STANDARD

_ENLrlI_A 'll 0 i
TEIT

_" _EI;ULTB

> E_-.IB"
O
U_ INI

._,O IL OESCRIPYtON

SOIL NAMe* COLOR. MOI!]TURE CONTEEIT.

R _.A "ri%'E DENS] TY OR CONSISTENCY. SOIL
STRUCTURE, MINERALOGY. USG5 GROUP

SYMBOL

COMMENTS

U DEPTH OF CASINO.

*a _)_ILLIN G RATE.
O

DRILLING FLUID LO_S.
• _ TEST5 AND
z.O
m _ INSTRUMENTATION

_%-L.q /m.,=/,_._o

* noF e,,o_._h 5o:I

<_13- #-s-- _

- c.Lt,c_, _

- _'-_-:- _1"?''-



1 IROJ£C T NUMBER i BORINO NUMBER_). _'(° "_ _llSOIL BORING LOG

ELEV _,TION DRILUNG CONTRACt OF_ _-- _. _ S TA'_T:-" "_'P:.C'r _ _¢_ ¢;_ ¢' v=t. _5

0R*LLINGMETHOOANOEOUIPMENT OMTINL,_ Tt-I _'r:-( -Y_." ::_ -- C_._E ._--

WATERLEVELANOOATE NO_- _P_¢_l"i:_;:,p ST_.RT I_0"-_ q_-- FINISH I'Z. ¢_C.'t- Cr%"--IClGGE R S "_t3_ _'-flG, p_

BTANOARO

Ol_ SAMPILE )ENIEr_ ATIO_ BOIL DESCRIPTIONTEST

G_.6-.6- STRUC.PJRE MINERALOGy U_C_ _ROupSOIL

Z'_ _ 0 i. FIESULT_ _OIL NAME. COLC_q MOISTURE CONTENT.

_ <Z _ _EL_TWE OE_ITY OR CONS 5TE_Cy.

I 1'°

COMMENTS

DEPTH OF CASING.

-a DR ILLJNG RAT_,

O O DRILLING FLUIO
LOSS

> O TESTS AND
.J INSTRUMENTATION

- H"'_ : cp/,p_

k_

D

Z

J
_k.

£

5

_- _oo-_

- ¢,=,ll,rr..,'_e_ 0':i3_





i

DR ILLINO CONTR ACTOR "_'-Ir/. I '5 _" AT,_ _r'_ ¢.T t r<(. L _ I_ __v;_... _

DRILLINGMETHODANOEQUIPMENT Cbp.('r_ar,_j, _'_A_T_-_'JC1 V_.,'tP'( -_-'/<- _' _ 14¢,,_ - C.p'IK - _-<'--

WATSFILEV_LJNDOATF _J_"¢" "_._¢_.,._"r_'_Ja'_ S'rArrr )7. o¢.-¢" _'_ FINISH _"Z- Dr-T q_-- 'riGGER _r_

r¸ ,SAMPLE STANDARD

I _] HEBULT _

_ fNI
_ _-Z

_-'tD t,o

C;'

._

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTIENT.
_ ELATIVE OENSITy OR CONSISTENCY. SOIL

5TRUC'f_JRE. MINERALOGY. U5C5 GROUp
SYMBOL

CLA'_e'_" <_IC-T (HL_,,t:%_,.÷

COMMENTS

U OEp'r H OF CASING

0 D'_II-LIHG RATE.

_0 DRILUNG rLUiO LOSS.
_- 0 TEST.'; #J_D

.,_ INSTRUMENTATION

_J

_J

0
Z

_J

£
¢

u_

I

_o

&,o V_



3°8 pRoJ,0T.0.n. ISOIL BORING LOG

prlOJ_CT "=_P'_T" _'9_-J_..G,_Dt,-i f'L_ _,_-_"_L,=IN( _ LOCATION j_'_I_IV_'PP'_'_. '=r,_ /_t._m _ ],_:_l_- G._.,.

ELEVATION ORILLINQ CONTRACTOR "_'I_¢ _" _%_4_ _ _;1_y1£_5

Sigld PL|

o'[I
>

Zml ¢_ W= 0

t °

STANDARD

pENE'TTIAT_ O k
TEST

RI_BULTS

E-.6- _ -

INt

SOI_. DEICRI_TIOFI COMMEN_S

_OIL NAME COLOR. MOtSTURE CONTENT. U__ D_TH OF C_ING,
DRILLING RATE,

_ELATIVE OENSITY OR CQNSI$TENCY, SOIL O
STRUCTURE, MINERALOGY¸ U5C$ GROUP m OFIILLIN G FLUIO LOSS¸
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Appendix B

Field Sampling Logbooks
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DDMTBackground Sampling

Soil Sampling

10/9/95- 10/17/95
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DDMT Background Sampling

Surface Water and Sediment Sampling

10/9/95 - 10/12/95
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DDMT Groundwater Sampling

2/8196 - 2/14196
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Appendix C

Box and Whisker and Probability Plots for Metals
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Box and Whisker and Probability Plots for
Metals

Both probability and box and whisker plots are presented to represent the distribution of

metal constituents in soil and groundwater. The plots do not present rigorous statistics but

rather represent a graphical presentation of background data distributions. Plots were

presented only for metals because the infrequent detection of organic constituents does not

permit meaningful graphic presentation of the data distribution.

Elements of the probability and box and whisker plots are presented in Figure C-1.

Probability plots are used to determine how well data fit a theoretical distribution such as

the normal or lognormal distribution (Helsel and Hirsch, 1991). The concenh'ation of each

metal is converted to standard normal (value minus the sample mean divided by the

sample standard deviallon) qualtiles and plot_d against the concen_alion. If the data are

perfectly normally distributed, the data plot will be linear. Departures from normality are

indicated by departures of the plotted data distribution from a straight line.

Box and whisker plots are used to provide visual summaries of the center, the variation,

and the skewness of the data as well as any data outllers (Heisel and Hirsch, 1991). The

hinges of the plot mark the first and the third population quartiles. The "pinched" portion

of the plot between the hinges and the median covers the range of the 95 percent confidence

limit about the median. Ttie median splits the ordered numbers in half, and the hinges split

the remaining halves in half again. The term Hspread is comparable with the interquartile

range or midrange. It is the absolute value of the difference between the values of the two "

hinges (Systat, 1992). The whiskers show the range of values that fall within 1.5 Hspreads of

the hinges. Outlier values that exceed or are less than the absolute value of 3 times Hspread

from the upper or lower hinge, respectively, are plotted with an open circle. Outlier values

between the whisker values and the absolute value of 3 times Hspread from the upper or

lower hinge, respectively, are plotted with an asterisk.

Surface water and groundwater are in units of micrograms per Liter (pg/L). Soil data are in

ttn_t_of milligran'_ per kilogram (mg/kg).
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)IO:_N
)tOXIN
_[OXIN
li[OXIN

}lO)q N
)IOX[N
3ro_JN Sub Soil OC i ACHLOITODIB ENZO-pOIOXJ N

DIOXJN
_IEIAL
V_ETAL
v_ETAL
v_ETAL
_IETAL
METAL ;ub SOll _NIIMONY
_4ETAL ;ub soli _E:_IUM
METAL _uD SOil ]ERYUJUM
ME]AL _ub Soil ADMIUM
MEIAL _ub soli =ALCIUM
M_TAL _ub soll

Subsoil OCTACH LOITODIBENZO RJRAN

;ub SOB ARSENIC
;ub Soli LEAD
;ub SOg ;ELENtUM
_b$_l HALUUM
_DSoll _UMINUM

:HROMIUM. TOTAL

MEIAL Jb Soil _OBALT
METAL _ub SOIl _OPPER
METAL _ub

METAL
METAL
METAL
METAL
METAL
METAl.

ME_AL

_ub S:e
_ub SO_
_b_l
_ub SOIl

ub Soll

SubSoil

Sub So[I
SUb SoIlM_AL

RON
_IAGNESIUM
MANGANESE
NICKEL
_::)T._5SIUM
51LVER

SODLUM
VANADIUM
Z_NC

ME]AL Sub Soli MERCURY
Sub Sc41 Z 4.5. b.1EIRACNLORO-ME3A-XYLE NE
Sub Soll ALDR1N

Sub SoII ALPHA BHC (ALPHA HEY_ACHLOROCYC LOHEXANE
Sub SOB ALPHA ENEX3SULFAN
Sub SO_ ALPHA-CHLORDANE

PES]
PEST
PE_

)E51

=F_ST S_o SO_I
)ESI Sub 5¢_1
IEST Sub Soil
_EST Sut_SOIl
_EST Sut3SO_I
_EST Sub SOil
=EST !Sut3soil
_EST ;u_ SOtl
_EST JbSo_I
•E_I iub Soil
_EST _ub Soil

fiETA BHC _BETAHEXACHLOROC YCI-OH£XAN _
BETA ENDOSULPAN

_CACHLOROBIPHENY I-

DELIA BHC (DELTA HEXACH LOROCYCLOH EXANE)
DIELDRIN
ENDOSULFAN SULFATE

iNDRLN
4DRIN ALDEHYDE

INDI_IN KETONE

AMMA B_C (LJNDANW
AMM, A-CH LORDAN E

Qualifier
ER U UJ

2;, 22
2;, 2_
2;, 22
2;. 2_
Z Z

Z

Z

Z Z

Z

Z 2;
Z Z

Z Z

22 Z

22 Z

22 l,

22 Z

22 Z

22
22 2

Z
22 R 13

Z

22 3 19

2_ 16

2: 16

;5 Z

2:; 22

2; 15

21

22
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2: 22

Z

2: 2"

22

Z

'22 I'

22 Z

22 Z

22 Z
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M_I_
_sT SObS_

sEST JbSOIl

_ESI ILLO$_I

;Eb'T ;ub SOB

PEST Jb SOl.._.I
pE_I JbSOIl

PEST _b _.._._

pEST _b So41
PEST Sub SOIl --

_ST Su.__SOII
PEST _UDSag

SVCC 5ulo SOII
svoc _a SoLi
SVOC Sub 5Oll
_$vOC ub SOB

;VOC Sub 50_
_VOC Sub SO_I

_OC Sub SOI_

WOC SuD SO{I

SuO SOll

Sub Soil
;VOC Sub Soll

_VOC _ub
_VCC i_ SO_
SvOC _Jb SOIl
SVOC iub Soll
_VOC iub SOIl
_VOC _ub $o{I
SVOC iub SOEI

5VCC iub SOII

EVOC JD Soil
$V03 Sub Soll

HEPIACHLOI_

Appendix E

Background Analytical halo QuoglIIr=

Background Sompling Program

Difen_ Depot MemphL1 TI nnet.I_O

Chemlc¢_ 'fatal
_J ?2

22

AETHOXYCHLOR 22
_2

_AROC_DT _
HLOR 1016 2_

:,CEP1232_AROCHLOR 12O'2)_._.___

_CB-1242 _HLOR _4
_CE-1248 ,AROCHLOR 1248
_CB- 1254 J,AROCHLOR 1254_._ __--

HEPTACHLOR EPO_QDE

IOXAPHENE
1.2.4-TRICHLO_BEIX_EN E
L2-DICHLORCBENZENE
1,_D_HLOf_OBENZENE
1,4*OICHtOROBENZENE

2._'_)XYI_ ]-C HLORO)PI_OpAI'JE
_4,5-1_ICHLOROPHENOL

2, 4,6-'[_IBROMO PHENOL
2,4,6-TRICHLOF_OPHENOL
Z 4-DICHLO_OPHENOL
2,,_-OIMETHYLPHENOL
Z._DINITROPHE NOL
Z4-DINITROTC4_UENE

Zb4)INffr_OTOLUEI_ E
!_HLO R_NA_HTHALEN$
!-CHLOROPHENOL
!-FLUOR_BIP_IENYL

FLUOROPHENOL
,METHYLNAPHTHALENE

@AETHYLPHENOL {c,-CRESOL'_
_-NITRO,'_',IIUNE

_-NBROPHENOL
3'-D_CHL_BE NZIDINE

5VCC Sut_SO_ $-NITROANIUNE
SVOC _=JbSoJJ _._NIIF _O_2-MSTHYI_HENOL
$VOC _,ub Soil a.BROMOPHEkntL PHENYL ETHER
SVOC ul_ S_i) 4_:HI-OI _o-3-METH_-p HENOL
SVOC Sub Soil 4_HLO_OANIUNE
SVOC Sub S_) 4_:HtOROP_ENYL PHENYLIE_HE_
$VOC SuP SOLI 4-MEIHYLPHENOL _c_RESOL)

;$VOC Sub SOB 4_I_OANIU NE
_VOC Sub SOU 4-Nm_3PHENOL
;VOC ubsog ACENAPHIHENE
;VOC Sub SOII ACENAPHTHYLENE
_OC Sub SOll _NTHRACENE
_VCC Sut__il B_'qZC_o_ANTHRACE NE
_VOC Sut_ SO_I BENZO_a)mmENE
_OC Sub Soil _$NZO_o_FLUO_NTHENE

;uP So_l _ENZ(_g._.I'}PERVLENE
_VOC ;uD Soil _ENZ_FLUORANTHENE
SVCC; _ub SOll _ENZYLBLq'TI.PHTHALATE

SVOC _b Soll m_2-CHLOROETHOXY) METHANE
SVOC _ub Soil _Is_2-CHLOr_STHYL) STHEn _2-CHLOr._ETHYL

pHTHAU_

ER J R U UJ

2:
Z
Z
21

21
_ 2_

22

2; 22
2; 22
2; _m

2_m
22

Z

2; ;E
2(
2(
2_
2_ 1_
Z 2(

2_
2_ 21
22 2(
2'2 2(

22 2_
22 21
22 2O
22 2: 20
22

22 2_
2; 2O
2; 2O
2; 2O

2C

2: 2[
2: 2[
2; 2[

Z 2[
Z 2[

Z 2(
2_ 2(
2'2 2(
22 I_
22 I:
22 I:
22
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22
22 2O
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Clasl

5VOC
SVOC
SVOC
5VOC

SVOC
SVOC

;VOC
;vOC
WOC
NOC

;VOC
;voc
_VOC
;VOC
_VOC
_'VOC
_VOC
>'VOC
_OC
SVOC
_VCC
SVOC
SVOC
VOC
VOC
VOC

VOC
VOC
VOC
VOC
VOC
VOC

VOC
/OC

MCddx

SuloSoil
Sub Soil

ulDSoil
Sub Sea
Sub Soa
SubSoil
Sub Soil

',_OLE

CHR_ENE

DI-n-BUWL pHIH.,_J_TE

DI_CPtLPHTHAI_I1E

DIBENZ(O.h)ANTHI_AC ENE
D[BENZOFURAN
DIETH'Itl-pHIHALATE

Sub Soil )IMETHYI_PHTHALATE
3Ld3E,_I FLUOP.ANTHENE

SubSoil FLUORENE
Sub SOl)
SuD SOIl
Sub .5Oil
Sub Soil
;ub Soa

;ub Soa
kJb Soil
_ub SOIl

HEXAC PJ-OROBENZENE
HEXACH1.OROBUIADIENE
HEKACHLOROCYC LOPENTADIENE
HEXACHLOr_OETH,%NE

INDENO_ L2,3-C.CI_PYRENE
_OpHOgONE

Appendix E

BOCkgroLmd Anatytlcal Dalo QuQ[_om

Backglognd Sampling _""

Defen_ DapQt MimpN_ Tenne_me

Chemical Io_

q_NITr_OsODI-n=PROF_rLa4vI[NE

qA_ITROSODIPHENYLAMINE

;cd3S_I WAPI';THALENE
;U_ Soll wIrIROBENZENE
_ub Soil _ENIACHLOROPHENOL
;ut3 Soil _HENANTHRENE
_u13So11
;ub SOIl
_ub SoB
bah 5oa
_=JbSOil
_ub SOIl
Sub Soll
SUb SOLI
Sub Soil
Sut3Soil
Su_ Soil

=HENOL
=YRENE
I. I. 1-TRICHLOROEIHANE
I, I, 2.2-TETRACHLOROETHANE
l, 1,24RIC HLOROETHJ_NE
1,I .DICHLOROETHANE
I. 1_]ICHUOROETHENE
L 2-D[CHLOROETHANE
1.243ICHLOROP_OPANE

I*BROMO-44_LLIOROBENZ_NE (4-
-H_ONE

Sub Soil ACETONE
Sub _ BENZENE

/OC Su_ B_MODICHLOROMETHANE

/OC _ub Soll B.qOMORDRM
IOC ub Soil Br4oMC] MEI"HANE
/OC Sub Soil CARBON OL_UU:IDE

,'OC Sub Sell CARBON TETRACHLORIDE
_OC Sub Soil CHLOr<OBENZ_NE
_OC SUb Soil .'HLOROETHAI_E
_OC ;us 5cQ HLO_OFO_k4
VOC iub SOil _'NLOROMETHANE
VOC ;ub 5oil ;is=1.3-D4CHLOROPROP_N E
VOC _D Soa )IKqOMcC HLO_OMETHAN E
VOC _ Soa
VOC Jb&0a
VCC _Jb Soil
VOC

_HYLBENZENE

vIETIIYLETHYLKETONE _2_Ui"AN OINE)
=AETHyI_ISOBLFP,'LKETONE (4..METH'(L-2_E NTPJ'JC_"IE

;ub Soil _ET_YI_NE CHLO RIDE

VOC

VOC

VOC

VOC

;ub _Otl >'WRENE

SubSoil IETRACHLORO ETHYLIENE(PCE}
_u'o _oil tOLUENE
_ub Earl rOLUENE..DB

VCC
V_
vOC

_ub _,il rOTAL 1,2-DICHLORCETHENE

_ub 5o11 rotaJ X_ene_
_ub Soll _mr=- 1,3-DIC H_.OROPROPENE

Quol_or
ER R U U,I

z x

2_ 2£

X

Z X

22 2_

22 2_

22

22

22

22

22 2 1_
2 2O

2O

22 2O

2O

20

17

22

22

2;, 22

Z 22

Z 2_

Z 2_

Z Z

Z 22

Z

Z

Z
221 Z

_2 Z

22 2(

22 Z
22 Z

22 Z

2_ Z

22

22 22

22

2_ 22

22 22
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2; 22

2; 22
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clau

voc
voc
HERB
HERB

HERB
HERB
_ERB

_ERrB
4ERB
4ERB
4ERB
4SRB
wAETAL
_AETAL
'AETAL
VIETAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL

METAL
METAL
METAL
ME_AL
METAL
METAL
_ETAL
_ETAL
VETAL
EST
_EST
:EET
_EET
_ES3
_ESI

_EET

_E_
_EET

PEST
PEST

pEST

PEST

PEN

PE_
PEST

PEST

PEST
_pgT

M_

_lJOSOil
5UD SOil

uI3 SOIl
Sub Soil
Sub Soil
Sul_ Sd_
SubS_

Appendix E

Ela_l(gtou nd AnalySeD1 D_I= Qual_le rl

Background S¢=mp[blg Ft'ogmm

Dofer_e Depot Memphl= TDnne_8

mlCHLOROBHYSENE (TCE)
VINYLCHLORIDE

2,4 DB

ZLLS-T(TRICHLOROPHE NOXYAC ETICACID)

2,4.D _)ICHLOROPH EN OXYAC ETICACID)
Z _DK_ HLOROPHE NYIJ_CIETICACID

DAL_P(Z:_q

SOb Sail DICAMBA
Sub E,oil DJCHLOROPROP

Sut3S_I DINOSEB
SuD Soil MCPA
SUD SOi) MCPP
Sub SOLI SILVEX1_2..4._-TP)
GW ARSENIC
;W LEAD

;W _ELENIUM
;W HALLlUM
;w _.UMINUM
;W _,NTIMONY
._W }ARIUM
_W _ERYLLIUM
_W 3ADM_UM
3W _ALCtUM
3W _H_OMIUM. TOTAL
$W ;OBAL1
3W _OPPER
SW I_ON
gW MAGNESIUM
GW MANGANESE

GW NICKEL
GW POTASSIUM
GW SILVER
GW SODIUM

GW VANADIUM
GW ZINC
GW MEREtJRY
GW
GW
GW

GW
;W
;w
;w
;,W
;W
;w

Z 4,5._-TETF_CHLOI704VIETA-XYLENE

AEDRIN

ALPHA BHC (AL=HA HEXJ_CHLOROCYCLOHEXAN E)

IALPHA ENDOSUL_AuN

_,LPHA-CHLOROANE
IETA BHC 18ETAHEXACHLOROCYCLOH EKAN_
_ETAENDOSULFA.N
)ECACHLOROBIPHENYL

)ELTABHC _DELIA H EXAC HLOROCYCLOH EX_J_E_
_IELDRIN

;W !NDOSULFAN SULFATE

_,W ENDRIN
;W _ND_IN ALDEHYDE
_,W 5NDI_N KETONE

_W ;AMMA BHC 0JNDANE)
_W ;AMMA-CHLORDANE
_W HEPIACHLOR
GW HEPTACHLOR EPO)QDE
GW ME'I_OXYC HLOR

GW p,p'-ODD
GW D.D'-DDE

Z
2_

22
Z
Z
Z
Z
22_
22
22
12
t2
12
12

12

12
12
12

I;
I;

1; 6

1: II

I:
I:
I:
I:
1:

12
12
12
12
12
12
12 1:
12

12

I;
I;

I;
I;
1;
1:

1:

_ualifler
ER J R U

22

21
21
21

21
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I;
S_
2'
2'
2

11

_0

12

I',
I:
I:

12

12
12
12
12

12
12
12
12
12
12

I:
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6
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C_u Maidix

PEST _W
PESt _W
PEST GW
PESI GW
PEST GW
_EST GW
_EST GW
_EST GW
_EST GW

_,p'-DDT
PCB-10_6 (AROCHLOR 1016}
PC_t _1 _AROCHLO_ I_1)
PCB-1232 _AROCHLOR 1232)
PCB-1242 (AROCHLOR 1247}
PCB-1248 (AROCHLOR _24_
pCB-_254 _AROCHLO_ 1254)
pC _I.__._AreOCHLOR 12L
IOXAPHENE

ApDencgx E

Backg_0u_ Anaiyll_:Zl DOIO QU_o_"l

Background SompHng Progmm

DefDnse DePa4 Memphb Tenn_lum
Qua_ir

Cheml¢=l TOt_ ER U UJ
I; 12

I: I;

I: I: --
12 I: --

GW 1,2.4-TRICHLOROB EN_ NE

_VOC GW t,2-DICHLOROBENZENE
_VOC GW 1,3-DICHLORCBENZENE

_VCC ;W I,¢DiCHLOROBENZENE

_VCC ;W L2'_OXYBL_I"CHLORO*)PROPANE
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SVOC _W 4-DiN[Tr_OTC_UEN_

SVOC 3W ZXPDINI_OTOLUENE

5VOC 3W Z_:HLO_ONAPHTHALENE

SvCC 3W 2_:I_LOr_OPHENOL

5VOC ,_W 2-FLUOROBIPHEN_fl-

SVOC gW .FLUOROPHENOL

SVOC _W 24_E11_qJ_API-3HALENE
SVOC: GW -METHYLPHE N OL (o-CRESOL)

SVOC GW _T_OANIUNE
SVOC GW ..NITRCPH_NO L
SVOC GW 3,3'-DICHLOROBE NZIDINE
_VOC GW 3-NI]RQAN[UNE
IVOC GW _,_p_INIT_O*2-M ETHYLPHENOL

_VOC GW 4.Br'_OMOPHENYL PHENYL ETHER
;VC_ GW 4_'H LOI_C_'._4_ETI4YLpHENO L
_VQC GW 4_HLOI_AN_LINE
_'VOC GW I_:HLO_PHE NY/. PHENYL ETHER

='VCC ;w _E]NYI_HENO L (I:'CRESO_)
iVOC ;W I.NITR_AN[LINE
_VOC _W H_IITI_3PHENOL
_VOC _,W kCENAPHTH_N_
SVOC _W =-CENAPHTh_r'LENE
SVCC _,W M_r(HRACENE
SVOC _,W ]_NZC_o_ANTHRACENE
SVOC ;W _ENZG_o_PYRENE
5VC_ _w _NZO_o)FLUC_ANTHENE
SVOC _W _ NZ(_g,h,i)PERY_.E NE
SVOC _W _ENZO_c)FLUOt_N TH_NE
SVCC C-W BENZ'¢I_BUTYL_TE

SVOC GW

SVOC GW
SVOC GW
SVOC GW
_OC GW CHRYSENE

_CIC GW D'_mSLrlYLpI-nHALATE

GW DI_A:3CIYLpHTHALATE
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12
12
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12
12
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D_s_*CHLOROETH O)_ ME_ANE
b_,,CHLOROETHYL) ETHER _2_HLOROETHYL
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C_t,,s Mcddx
_'VCC ;W
SVC,C ;W
SVOC 3W

svoc _w
SVCC _W
3vCC 3W
SvoC _W
SVOC _W
SVCC _-W
_VOC r=W
SVOC _W

sv___._ _w
SVOC GW
SVOC GW
SVOC GW
IVCC GW
;VCC GW
;VCC GW

GW
/OC GW
4OC GW
4OC ;W
JOC ;W
v'OC ;W
VC¢ ;W
¢OC ;W
VOC ;W
VOC
VOC ;W
VOC ;W
VOC 3W
VOC _W
VOC :-W
VOC _W
VOC _W
VOC _W
VOC GW
VOC GW

VOC GW
VOC GW
/OC GW
/OC GW
/OC GW
JOC GW
_OC GW
_OC GW
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v'OC _W
VEX: ;W
VOC ;W
VOC _,W
VOC _W
VOC _W
HERB _W
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HERB _W
H_DR _W

Appendix E
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12
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:ARBON DISULFIDE
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CHLOROBENZENE
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CHLO_OMETHANE
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ETHYLBEIV2ENE
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METHYl EN_ CHLORtDE
Y_ENE
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RICHLOr_DETHYLENE _TC@
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2.4-DICHLOROPH _NYIJ_CETIC ACID
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J
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I
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Appendtx E

Background Anol_lcal DOlO QuoJ]flerl

BockgmUnd Sompmng PT_ ....

DafDnse Depot Memphb Temnoll_e

Chomlcal l ol_

HERB ;W )_N
HERB ,_W 3ICA2ABA

HERB =_W )ICHLO_'OPBOP

HERB ._..W
HERB ._W
HERB ;W
HERB _W
}LOXIN _ediment

DIOXJN Sediment
D[OXIN Ee(Jiment
DIOXJN ecliment
DIOXJN Sediment
DIOX]N Sediment
)10X]N Sediment

)IO_N _R_l_e nl
)IOXIN Sedlmenl
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_IOXIN SecEmonJ

)_OX[N Seaiment
)LOXIN Sediment

51OXJN iS_imen7
)IO)_N ;edlmem_

31OXJN ;edlmrJmt

)IO_]N _ed_nemt

31OXIN iedimeml

M_rAL iedimemt

M_AL ;edJment

METAL ;ed[ment

MEIAL ;ed]ment
METAL _e_clLm_nt

METAL _udi[,_u,11

METAL _Uiment

_OESB
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_CPP
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1,2.3.4,6.7,B-HEPIAC HLOROD;BE NZO'p-DLOXIN

I,Z3.4.b./,B-HEP_ACHLOROESBBNZOFU P-P_

1,Z3,a,l.B,9. HEI_AC HLOROOIBENZOFURP.N
I,Z 3.4,7. B=HEXACHLORO DIBENZC_p*OIOXIN
1.2.3A,7, B-HEXACHLORODLBENZO FUBAN
I ,Z 3.6,7,8-HEXAC HLO_ODIBIEP,_O-P_)IOX] N
I ,Z 3,6, 7,8-HEXAC HLOROOIBENZOFU[_',I_
1.2,3,7,B.9-H EXAC HLORCOIBEN20"P'DIOX]N
I, 2.3.7,B,9-HEXAC HLOROD_BENZOFURAN
I, Z3,7,8- pENIACHLO PODIBENZO'p'ES OXIN
1,2,3.7,8-PE NIACH LOI_ODIBENTOFURAN
2,3,4.6,7.8-HEXAC HLOROD[BENZOFURAN
2,3.4,7,8_ENTACHLOROD[BE NZOFURAN
Z 3, 7,8-TETPJ_CI':LORODIBENZO'p-DIOXIN
Z 3.7,8-1ETRACHLOROO[BENZOFUI_J'J
)IOXINIFURAN TOTALEQUIVALENCY FACTO_

_CTAC HLOI'_OOIBENZ_OXIN
_;TAC HLOI_OD_BENZOFURAN

_,RSENIC
.EAD
iELENIUM
FHALIJUM
_,LUMINUM
M, ri'lN_:_NY
BAPIUM

MI_AL Seci_nent BERYLUUM
METAL edlmenl CADMIUM
M_rAL Sediment CALCIUM
MEIAL Sedlmen_ CHROMIUM, TOIAL
M_TAL SB_iment COBALT

M_AL BE_]m_

_EIAL E_tm_tlt

_ETAL ,_oG;,,,., ,;
v1ETAL Sediment
vIETAI. Se(Emn@nl
VErAL Seolmenl
vlETAL Sediment
VIEIAL ,sediment
_AETAL ;e(llmem
_AEIAL ;e_tm_
METAL ' _C,;,,,o,,_
PEST _dlment
PEST _ec_'ment
PEST ;_menl
PEST _edimenl
PEST _ediment
PEST _eOlment
PEST _iment
PEST Ee<l_ment

COPPER

IRON
MAGNESIUM
MANGANESE
NICKEL
POTA._UM
|LVER

_OD[UM
IANA[_UM
3NC
_EP_Ur_Y
L4,5,b-TETRACHLOI_O'I_AEIA-XYLENE
_LD_N

_,L_HA BHC _ALPHA HEY4_CHLOROCYCLOHEXAN E
e*.LpHA EN_UL_AN
_.LPHA=CHLORD,W_NB

]_IA BHC {BEfAHEXAC H LOROCYC LC_HEXANE,)
ESTAENDOEULFAN
DECACHLOROB_PHENYL
DEL3A BHC (DELIA HEXACHLOROCYC LOH_9(ANE

=
12

I;

2:

2:,

2:

2;
Z
Z
22
22
22
22
2'2
22
22 1"

22

2_
2_
2_
2; _,

2_
12

2_

2: 22
2_

22
Z2

22
22
22
22
22 IC

2_

2_ 22
2:

QuoBfler
ER J R

12
1B

1C

U UJ

12
12

12
_2
12
12

22
2_
2;

2;,

2
2_
Z

I1
22

10

IR

17

P

I;
2

2"2
22
22
17

22
22

2_
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Clou
_EST
_EST
_EST
ESST
PEST
PE_I
PEST

AppendZx E

Background Ar,_lyil ¢al DalO QUal_ilom

Background Sompllng F_lgram

Dsfen_e Dsi0_t MDrr_hb Tennewa

Ma_bc Chlmlc¢_

;ediment )IELDRIN
iedlment [NDOSUU:AN SULFATE
_ed_nertt !NDI_N
;eaimem !NDRIN ALDEHYDE
_e<Jimem !NORIN KSTO_E

_edJment ;AMMA 8HC _LINDAN_
;_:_[m_t _,AMM,A_'H LOROANE

Tok_

PESI ;ediment _EPIACHLOI_
PEST _udI,,,==,_t 4EPlACHLOR EPO:_DE
p£ST ;edlment _ETHOXYCHLOR
PEST _.r=,,ur,t _,p'-DDD
PEST _edim.enl _,p'-DDE
PEST _ecliment _.I_'-DDT
PEST _ediment _CB-ESI_ _AROCHLOI_ 1016)
PEST Sediment _CB-1221 (AROCHLOr_ 1221)

PEST SeCi[mem PCB-1232 (AROCHLOI_ 123_
PEST Sediment PCB- 1242 (ARCCHLO_ 1242)
PEEl Sediment pCEF1246 (AROCHLOR 1248)
PEST SedLmi_t PCB- 1254 (AROCH LOr_1254_
IPEST Sediment pC B-1260 (AROCHLOR 1260"/

=EST Ssdlrnenl TOXAPHENE
;VOC Se_enl 1,2_,_-1_CHLOI_OBENENE
_VOC SedJrnenl 1,2-OICHLOROBENZ_N5
;VOC Seclimenl 1,3_}LCHLOROBENZENE
,'VOC Sediment I,_-DICHLOROSENZENE

Sediment Z 2-OXYBL_ I _CHLORO)PRO PANE
Sed[mem Z 4,5-TRICHLO r_oPHENOL

IVOC Sediment Za._-Tr_BR'OMOPHENOL
;VOC ;e<JJment Z,_-TRICHLOROPHENOL
_VCC _[mem Z_DICHLOROPNENOL
iVOC ;ediment IZ443(MEn.WLaHENOL
_VOC ;edimenl 4_}iN_P)-IENOL
_VOC ;edtment 4-DINITROTOLUENE
_VCC iecl_nenl ).b-OINEII_OTOLUENE
_VOC _ecllmenl !_:HLORON APHIHALE NE
_VOC
SVCX:
SVCC
SVOC

SVOC
SVOC

;ediment _HLOIROPHENOL
]eOJment _-FLUORO_PH£NYL

;edimem

2-FLUO_4OPHENOL
ZWtsTHYLNAPNTHAESNE

_:_m_t
SVCC _edlmem 2_NflROPHENOt
SvOC _dlment 3.3'43_CHLOROSENT/DINE

Sed_rne_t

Se_nl
SVOC
SVCC

Z-MSTHYLPHENOL (o-CRESOL)
24NffROANTUNE

_-NITROAJ'JtEINE
4.b-OINT_'_D*_-METHYLPHENOL

&VC_ Sedlmer_l 44B_OMOPHENYL PHENY1. STHER
5VOC Sediment 4-CHLORO-3-MSTH 'fLoHENOL

4-CHLOROANIUNESed3menf
ed[mem

Sedlme_
44_HI OROPHENYL PH_NVI_ETHER

5VOC
SVCC
SVOC

SVOC
;VCC
NOC
;VOC
;VOC
;VCC

edImsnt
S_:l_mB_t 4-NIIROPNENOL
Sediment ACENAPHIHENE

ACEN_ENESediment
Sediment
Segment
Sedlmenl

4-MET_?_U_HENOL{_CRESO 4
4-N_]_OANIUN_

ANTHI%%CENE

BENZO_¢J)ANE4RACE NE
8ENZO(a)P_tRENE

Qual_let

ER J R U2111gJ22
22 2"2
22
22
22 22
22
2_ 2 17
2_ 2_

22

2C
22
2_

2:
2_
Z
Z Z

Z

Z Z

Z Z

22 Z

2

22

22

22

22 Z

22 Z

22 ]E

22
22

22 22

22

z

2_ 22

2;, n

Z 22
Z 2_

Z 2;

Z 2_

Z

Z Z

Z Z

Z

22 Z

22

22 h
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Clcm= Matr_
;VOC Sedlment
;VCC _ent

;voc _-edJmenl
WOC Sedimenl
_CC Sed_ent
_VOC SeaLment
_VOC Se(Jiment
;VOC ;eci_me_
WOC iediment
_VOC _ediment

_VOC ;edmnent

SV___.__ iedlmenl
SVOC ;ediment
EVCC ;ed]ment
SVOC _ediment
SVOC _edim_nt

SVOC _:/Lm_nt
$VOC Sediment
SVOC Sediment
SVCC 5e@_nent
SVOC Sedlmenl
SVCC aud;_,,=,,_
EVOC Sediment
5VOC e(J!ment
_VCC SeaLment
IVOC Sediment
_VOC ._G;,,,o, ,,
;VOC Sediment
_VOC Sedtrn_nl
_OC Sediment

Sediment
v'OC _eOiment
_OC ie_ment

v'OC ie_lmmnt
V'OC _c_lmmnt
VOC _edlment
VOC ;ed_enl
VOC ;edlrnenl
VOC _edimenl

VOC SudJ_,,_,',l
VOC _eOLment
VOC _Jimen_
VOC edlme_Y;
VOC _.J;,,lo,,,
VOC Sedlmsnt
VOC Sed_11ent
VOC Sedlmenl

/OC se_imenl
IOC So,aliment
/OC S_<llment
/OC sediment
/OC ,J_J_,,u. ,,
#OC SedLm_t
/OC ,S_d[_,,°, _1
¢OC _dJment
v'OC iec_menl
_" ;n_lm_nt

Appendix E

Background Analytical Data QuatlflBrl

Background Sampling Program

Oefen=e DepOl Mirnphlt lenne_ee

CP,ernlcaJ -- toted

_NZ.__ZZZZZZ_FLUORANIHENE
BENZ ,h. PE_YL_NE
BF_NZFLCY,._._UORANTHENE
IENZ_LBLr[YLpHI HALITE

_(2-CHLORO E] HOXY) ME'THA_E
DJS_2,.CHLOROEIHVL)E'THE_ _2-CHLOROE11_YL
aI_2-ETHYLHEXYL) PHTHALATE
CARBAZOLE
;Hr_P3ENE

_-_BUWL pHIHALATE
I_DCTY_pHTHALAIE

_AJ_fl1_ RA.CENE
]i_ NZO_{I_AN

3LETHYI-P_TE
IMETHV'Lp_TE

:LUOi_IH ENE
:LUO_ENE
HEXACHLOI_OBENZENE
HE*'c_CHLOI_OBUTA_ENE

HEXP,CHLOROCYCLOP EN3ADIENE
HEXACHLOR_ EI_ANE

iNOENC_ 1,Z 3_c,a_PY_ENE
ISOPHORONE

i_NI]r_oSCuDI-_ pl_OPYL.A_IN E
N=NKROSODIPHENYLAIvIINE
NAPHTHALENE

NiTI_OBEhrZENE

PENTAC H1-OROPHENOI-
PHENhJ'fTHRENE
PHENOL
PYRENE

• I,I -TRICHLC,_ET'rlA_E
. I .Z 2-1EI_ACHLO_OEI_ANE

I*1.2.TI;tICHLOr'_oETHANE
I.I_31CHLOROETHANE

1434CHI_OI_OE-THENE
2-DICHLOI:_OE3HANE

1,2_ICHLOROPROPANE
I*BROMO-_FLUO_ BENZENE(4-
_-HEXANONE
_,CErONE
_ENZ_NE
BI_OMOOiCHLORO_ETHANE
BROMOFOI1M

BR_MO MEP_LA_E
;A_BON DISULFIDE
:/_BON TETRACh'I.ORIDE

C HLOI_OBEN_NE
CHLOROE_HANE
CHLOROFORM

CHLO[_OMEIHANE
¢:_-1.3-O(CHLOROPROPEN E
DIB,_OM O_ HLOI_'OM EP_AN E

ETHYLBEN_NE
METHYL E3NYLKETONE _2,.BUTANONE)

METHYL I¢_OBt.r_L KETONE_4-MEIH'fl.-2-PENTANONi
MEIHYLENE CHLO_ DE

ER

Z

Z
Z

22
_2
22
22
22
22
22
22
22
2_

Z
Z
Z

Z
Z
Z
22
22
22

22
2_
22
22
22

2; Z

2;
2_
Z

z

Z
Z
Z

22
22

22
22
2_

gualiD_
R u

I,= --

2;

2
2_
I,
2_
2
20

2"2
22
12
2_
22

22
2_

2_
I<
2_
2_

21

I:

I:

Z

22
22

22
17
2g
2_

21
2_

1:
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Alapendlx E

Background Anc]lytl¢al Doto (_Jo[]nl_ll

BackgrOurtd SampUng PTogram

D@len_ De p(:l Mernphls _enne_e
Qualm

Matrix Chemlc_ lotdi ER R U UJ

Sediment SWRENE Z
Sediment TETRACHLO ROEPAYtENEITFCE) 2:
Sodiment TOLUENE 2: If

Sediment l OT,_J-1.2431CHLOr_OEIHENE Z
e_menl Total Xy1ones Z Z
edlment ffons-1,3-D¢CHLORO PROPENE 22 Z

Sec_tment IR1CHLOROE3HYLENE_TCE_ 22 Z
Sediment VINYL CHLORIDE 22 2.;`

2.4DE 22 2:

2_4..=rT(T_CH LOROPHENOXYAC EI1C ACID} 22 2.;`
:2.4_) _DIC HLOROPHENOXYAC EI1C ACID_ 22 2.;`:

4-DIC HLOROPH ENYLACET1CACID 22 2.;`
ALAPON 22 2"

)ICAMBA 2_ 2"2
)ICHLOROPROP 2'2 22
31NC_EB 2_ 2"2
_4CPA _'_

HERE _ed_nent ;_LVEX(Z4,5-TI_ _ 22

DIOXIIM _ulf Soil I.Z 3.4.t3,7.8-HEPI"ACHLOr_B_NZO-p_D_OXIN 2_ 16
D_OXJN _udSoLI LZ 3,4,6,7,8 .HEPTACHLORODIE ENZOFURAN 2";, 2:2

I .Z 3,4. 7.&944 EPTACHLORODIBENZO FLI_AN 2.;` 22
1.23.4,7,8.HEXACHLORODBENZO_DIX3XIN Z 2_
1.2:3,4, 2:8-HEXAC HLOROOIBENZO_URAN 2; 2_
I. E.3,b,7,B-t_EXACH LOreODIBEN'ZO-P-DIQXIN 2.;` 2_
I .Z3,6,7,8-H EXACHLOROOIE ENZOFURAN 2: 2_
1,Z3,/.&gqH EXACH LOPODIBENZO'P-DIOXJN _
,Z3,7.B.9.HEXACHLORODIB ENZO FURAN 2.;`

I ,Z 3.7,8-PENTAC HLORC*DIBENZQ-p-DtOXIN 2: _;
surf Soil 1.Z 3.7.8-PENTAC HLORODIBENZOFURAN 2:

)IOXJN S,u_Soil Z3,d,b. _,8-HEXAC HLC_ODIB_NZOFU RAN 2: 2.;`
)_OX1N Sur#_oil Z &,_,7,8*pENTACHLORODIfiENZOFU_M'J _" 2.;`

Z 3.7,8-TETRACHLORODI BENZO-p-DIOXIN 2:2 2:
2.3,7,_-TETRACHLOPO DIBENZO FURAN 2"2 2:

22
22

22
2'2
22
22
22
2_

ClaII

VOC
/OC
/CC
/CC

/OC
/OC
/OC
_OC
tERB Sed_menl
_ERB ;e_[ment

-tERB ;edimonJ
,tERB ;edlmenl
-_E_B ;ediment
4ERB ;edimenl
HERB ieOImen_
HERB ]ediment
HERB _odlment
HERB _e_iment V_CPP

I_O;_N _ Soll
DIO:_N _Jrl 5o11
DIOX]N SuTf
DIOXIN Surf_0_I
DLOXIN Surf Soll
DIOX_N urf SOl1

DLOXIN Surf Soft
DIO)0N BurrSoil

)tOXiN

)IO)_N Surf
]iO)aN Surf So_
)_OXIN Surf 5a_l
)IOX]N iSuc_Soil
31OXEN ;urfSoil
_E3AL iuff SO_I
METAL Jrf SOil
METAL _,f _olI
METAL _rf Soil
METAL _urfSOB

DIOX_N/FUP.AN IOTAL EQUIVALENCY FACTOR

:_'3ACH LORO DIBENZO-pDIOXlN
)CTACHLORODIE ENZOFU R,_q

_ENIC
.EAD
;ELENIUM
_{ALLJUM
M.UMII_UM

METAL _xrf_ MMTIMONY
METAE ;LtrfSOB _,RIUM
METAL _Jff Soil _ERYLUUM

METAL ;urf SOIl :ADMIUM
M E"_AL SurfS_I _ALClUM

Z

I(

2.;`
I(

METAL SurfSO_I _HROMIUM* TOTAL

MEIAL Sum/._0il _OBALI

METAL SurfS_LI COPPER
METAL urf Soil IRON
METAL SUrf Foil MA_ NES[IJM
METAl- Eurf So_ MANGANE_
AETAL Surf S_] NICKEL

AETAL uff SOIl POTAST:JUM

aETAL Surf SOIl SILVER

2:

Z 2:

Z 15
2_

7 IE

IE
2_ 16

2.;` 2"2

Z

2.;`

Z

22

21
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Appendlx E

Background _lylLc_t _ Oud_lam

Backglound Sompllng Program

Defeme DepOt Memphb TennBltae

C1¢===

METAL
METAL
METAL

PET[
PEEl
PESI
PEST

PEST
!PEST

=E,_T
=EST
'EET
_EET
_EST
_EET
_EST
_EST
_t;ST
:'EET
:'E51
=EST
_EST
JEST
_EET
PEST
PEST
F=ES't
PEST
PEST
PEST
P_T
PEST

PEET
SVCC
SVCC
SvOC

ChemlcoJ Tat=l

SurfS_I ANADIUM
SUEtSoil ZINC
Sun"Sol) MEI:_CUr_f
Surf SOtl Z 4.5,6-1E]RACHLORO-M ETA-XYI.ENE

urf SOil ALDRIN
Surf SOIl ALPHA BHC (ALPHA HEXACH LORCCYC LOHEXANE_
Sur_SoLI ALPHA ENDOSULFAN

==

22
3

2: 3
Z 22

Z
Z
Z

SurfSOLI

urf Soll
urf SOIl

Sud SOa
Su_ SoU
Surf S¢_I

ALPHA-CHLORDANE

BETA8_C (BETA HEXACHLOROC YCLOH EXAN_
BETA ENDOSULFAN
DECACHEORO_4PHENYI.

Z

Z

DELTABHC (DELTA HEXA.CHLOr'_OCYC'LOHEXAN E)
DIELDRIN

Surf Soil NDOSULFAN SU_ATE

Surf SOil ENDRLN
Surf Soil ENDRIN ALOEHYDE
_JrfSOIl ENDRIN KEIONE

:SurfSOil GAMMA BHC (LJNDANE)
_utf Soil GAMMA_:HLORDANE

_t Soil _EPTACHLOR
;urf SOIl _EPTACHLOR EI=O)ODE
_urfSOIl _IETHOX_fCHLOI_

;u_ SOa _.p'_DD
_rfS_I _,p'=DDE

;urf SO41 _.p'-DDT
;urf SOIl _CB- 1016 (AROCHLO_ 101_
_urfSOIl _CB=1221 (AROCHLOR 1221_
_uff SOIl _C_-1 _3_ (AROCHLOr_ 12O2_
_urf SoLI _CB- I _42 (AROCHLOt_ 12_2_
_urf SOil _CB-124S _AROCHLOR 1248_
_urf SOil _CB- 1254 _ARCCH LOI;' 1254_
_urf SOil _C9-12b0 _AROCNLOR 1260)

Jr/SOLI [OXAPHENE
_¢_Soil ,2.4qPJCH_OROBENZENE

_urf SOIl 1,2-DICHLOttOBENZENE
_Ul/SOU 1.3-DICHLOrtOBENZENE

22
2"2

22
22
22

22
22
22
22
22
22
22
22

Z

Quiet
ER J U LU

SVOC SLJffSoil 1.4-DICH LorzOgEbr_ NE
SVO_ SurfSoil Z 2"_tX'YBI,_ I _HLOR_}PI_O PANE
SVO_ Surf SOIl 2_g,5-TRICHLORO PHENOL
SVOC Surf SOIl 2.4.b-TRIBROMOPHENOL
SMOG Surf _1 2jl,b-'_lCH LC ROPHENOL

Z

Z

Z
Z

SVOC Surf Soil Z,4-DICHLOROPHENOL
_VC_ Surf Soil 2,4-DI]_ETF'_LPHENOL
IVOC SurfSOIl Z4-DINITROPHENOL
_VOC Surf Soil Z4_]_NITPOTOLUENE
_VOC Soft SOIl Z_-DINrlROTOLU_NE
;VOC Surf Soa 2_HLOPONAPHIHA_NE
;VOC Surf S_ 2_HLOROPHENOL
;VOC Surf SOIl 2-FLLIO_B_PHENYL
_OC _urf SO41 ,2-FLUOROPHENOL
_OC Surf SOIl H_AETHYLNAPHTHALENE

;ud Soil !_4ETHYLPHENOL _O_RESOL)
_rfSoil !,_AN[LINE

_VOC ;urfSOIl !-NTIROPHENOL
_VOC ;u_ Soil 3'_CHLO_OBE N'ZIDINE

_VOC _f _i] _NITROANIUNE
_V_ _rl SOIl I._D_2-METHYl_HENOL

Z

Z

Z

2;

1;

Z

2_
2:
2:
Z
Z
1
Z
2
Z
2_
2O
19
22
22
22
22
2_

22

2;

2;
2;

2:
Z

2:
Z
Z
22
22
22
16
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Class

;VOC
_VOC Surf Soll
SVOC iSu_ Soll
iVOC lull _il

_VOC _Jd SOil
_VOC iurf SoU
_VCC iuff Sol]

_'VOC jff Soll
_uff Soil

S'VCC _urfSoil
SVOC _urf Soll
SVOC aft Soil
SVOC _f Soil

SVOC
SVOC
SVOC
SVOC
SVOC
SVOC
SVOC

SVOC
SMOC
NOC
NCC
_vOC

Appendix E

Background Ar_l'_Ical Dal= Queer=

BaCkgrOUnd Samplng PrOv,¢_',',

DafDnlo Depot M@mphl$ t'anh_

M=ldx Chemical TO'_I

Surf SOIl 4.BROMOPHENyI- PHENYL ETHER
Surf SOIl 4_:HLO 1_O-3-ME'TF_LpHENO L

SOil
Surf S_I
SuffS_
Surf
SurfSOIl

Buff 5oll
Sud Soll
Surf SOll
Surf Soil

4_HLOROAN]UNE
4.CHLOrtOPHENY'L PHENYLETHER

:_.METNYLPHENOL (F_CRESOL)
_NrTROANII_NE
I-NITROPHENOL
_.CENAPHIHENE
_,CENAPHTH'_E NE
_NTHRACENE

]ENZI_O_(HI;'ACENE
3ENZ_o_PY_ENE
_ENZO_O)FLUORAN/HENE
_ENZC_g,h.i_ PEI_/1,ENE
_ENZO_) _t UOP_J_rrHENE
_ENZYLaUT_. PH_ALATE

L_Sf2_ HLOROETHOX_ IVlErHANE
_s(2-CHLOROETH'_L} E/]HER _2_Z:HLOROEFrlYL
Di_.E[H"FLH EXYL;Ip Ff[PLt,,L_TE

:A_BAZOLE

;HR_ENE
ll-t_ BL,rFI'LpHTHAL_IE

DIBENZ_C=.h)ANIHRACENE
DIBENZOFURAN

Su¢l Soil DIETHYL pFIHALATE
ud SOil DIM_rHYL pNTHALATE

S*JrfSOB FLUORANTH_NE
Sut#S(:JI FLUORENE
Surf Sol1 HEXACHLO_BENZENE
Sur#Soil HEXAC HLCTK)BIJTADIENE

;VOC
iVOC
_OC

;VOC

_VOC
_VCC
_VCC
SVOC
_vCC
SvOC

SVOC
SVOC
SVOC
SVOC
VOC
VOC
VOC
VOC
VOC
VCC
,VOC

tOC
/OC
/OC
/OC
/OC
/OC

,SurfSoil tEXAC HLOROCYCLO PENIADIE NE

iurf Soil _EXACHLOROEIHANE

;uff SOtl NDENO,_I.2.3_.d)PtRENE
Soil OPH(3RQNE

• f Soil q.NITROSQOt.n-PROP.%AMINE
_rf Soil ,_-NTTBS)SODiPHE_NE
_urfSoll '_APHTHALENE

]urf SO_ _IITROBEN7-ENE
jrf SOl1 _EN_ACHLOK'OPH_NOL

_uff SOIl _HENAN1NREN_

_uH Soil _HENOL
_urf _il =YRENE
Surf SOll I, 1.1-1RtCHLORO EIHANE
Surf SOil 1,1,2,2-TETRACHI-OROE]HAN E

Llf SO_I |, I. 2.TRK_HLOROEII'tANE
Surf Eoll I,I,._CHLOROETHANE
Surf SOIl 1.1_ICHLO;EIETHENE
Surf SO_ 1.2-DICHLOROE3HANE
Surf SO_ 1.2_ICHLOPOPPOPANE

Surf S_I I _ROMO_-FLU O_OBE N2ENE _-
Sur_Soil 2-HEX,M_ONE

urf Soil ACE[ONE
Surf SaLI BENZENE
Surf Soil IPOMO_CHLO_OMETHANE

surf SOU BROMOFORM
Sur_Soil BROMOME3HANE

QMD[i_II

ER J R U LU

2'2 2:
22 Z
22 2:
22 2:
22 2"
22 ;r
22 18
22 22
2_ 21
22 21
2_ 13
2_ 11
2_ _I

22

_, 21
21

2: I;

Z 2[
2: I;
2: 2:
Z
2 2:
22 l( I

22 2:
_2 2_
2"2 Z
2_
72 Z
22 13
22 22

22 1_
22 22
Z_ 22
2_ 2_
2_ 2_
2; 13
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Background Statistics for Metals
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Organic Compound Background Statistics
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Appendix F-3

Dioxin/Furan Background Statistics
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Appendix F-4

Evaluation of Surface Soil Populations
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Appendix F-5

Evaluation of Subsurface Soil Populations
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Appendix F-6

Evaluation of Surface Soil Populations-Selected Pesticides
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Appendix G

Comment Responses
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EPA Comments on the Draft Background

Sampling Program Technical Memorandum

1. Units

Comment: Several of the tables were presented without units. Units should be included in
all tables.

Response: Units were included for most of the tables as footnotes. The revised report will
include units in the table or the table headers.

2. Proximity of Sampling locations to Railroad Tracks

Comment: Background samples locations BS02, BW14, BS15, and BS16 appear to be close to

railroad tracks in Figure 2-1. This issue requires some discussion in the text to assure that

the locations have not been impacted by rail traffic and associated contamination.

Response: AU four samples listed in the comment are at least 50 mete_ from the closest

railroad tracks. Due to the condensed scale used in Figure 2-1, it may appear that these

samples are within the railroad track areas. Text will be modified to included a discussion

of the location of these samples and their proximity to the railroad tracks.

3. Non-parametric approach to sample size determination

Comment: The text (pp. 2-9, 10) discusses the non-parametric tolerance imterval used to

determine a level of confidence associated with sampling coverage. The formula on p. 2-10

requires more explanation vis-h-vis its applicability here. This section should be expanded
to include all relevant equations and explanations.

A related question is the determination of a 90% confidence for each medium. How was this

determined? The choice of sampling confidence levels is close to being a risk management
decision is needed.

Response: In place of a random non-specific sampling approach, a statistical approach to

sampling was implemented, with a pre-specified confidence level in selecting a

representative data set for the background. This approach has been approved during the
work plan. The confidence limits for each media were identified and discussed in Section

5.3.2 of the approved Remedial Investigation Workplan (Generic Remedial

Investigation/Feasibility Study Workplan, Defense Distribution Depot Memphis, 1995).

4. Table 3-1, use of the term RME

Comment: The 95% upper confidence limit (UCL) on the mean is used as a health-

protective surrogate for the true mean of a set of environmental samples. Because it is

inappropriate to ca]] the Exposure Point Concentration an RME. The acronym RME stands

for "Reasonable Maximum Exposure." It pertains to exposure assumptions such as daffy

water intake, incidental soL! ingestion, etc. The use of the 95% UCL on the mean represents
a health-protective estimate of the mean concentration in the face of unavoidable

uncertainty in sampling the site characterization. Because the 95% UCL is an estimate of the

mean, it should not be considered as a reasonable maximum. In short, the acronym RME
should not be used to determine the concentration term.
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Response: The term RME will be replaced with UCL95% concentration. Although these

(UCL95%) values are provided for reference, they are not used as background values.

5. Table 3-2, PRG criteria used

Comment: The reviewer spot-checked this table and was not able to duplicate calculations

for several of the criteria. For example, the criterion (labeled a PRG) for arsenic in strrface

soil is 0.000876 mg/kg. This value is three orders of magnitude lower than other

PRG/screening values with which the reviewer was familiar. Details of these calculations

should be provided here, perhaps as an appendix, rather than as a reference to another
document.

Some of the criteria are labeled 'ARARs." This term is not sufficiently specific. For example,
dioxin/furan TEQ in surface sod are shown to have an ARAR of 4 ppt. This reviewer is

unaware of statutory requirements regarding dioxin in surface soil from either the federal

government or Tennessee. More explanation is needed.

Response: The arsenic PRG is based on groundwater protection (GWP) value calculated

for soil, using carcinogenicity health based drinking water stendard which is lower than an

MCL and a Kd value from the literature. A direct exposure based PRG value included in

the work plan for arsenic is 0.231 mg/kg. Lower of these two values was included in the

background report. The revised report will include additional information on PRG values

either in an appendix or within the text, as appropriate.

The available dioxin PRG value from EPA Region IV could perhaps be considered a "to-be

considered, (TBC)" ARAR. However, this may not be critical issue and reference in the

table will be changed in the revised report to read as PRG.

6. Tables 3-5 and 3-6, use of the t-test

Comment: This common statistical test was used to determine whether off-site and

perimeter soil samples could be considered as coming from the same population. The use

of t-test assumes that both groups of samples are normaUy distributed. This assumption is

in conflict with the asstump flons underlying the use of non-parametric method5 earlier in

the document. Non-parametric methods can be used for any distribution and make no

assumptions regarding distribution. Therefore, the appropriate choice for statistical test

would have been the non-parametric Mann-Whitney U test or a variant.

Response: The statistical evaluation of the off-site and perimeter soil samples will be

performed with the Mann-Whibaey U-test, as suggested by the reviewer.

7. Page 3-21, Units

Comment: Metals concentrations in the sediment are given in ug/L (micrograms/L). This

is incorrect. The reviewer believes that the intended units are ug/kg. Assuming these

values are in ug/kg, both lead and zinc are considerably above Region 4 sediment screening

levels. Therefore, Cane Creek should not he used as a background sampling location - it has
probably been impacted by non-DoD human activities.

Response: The correct units for the reported concentrations are mg/kg. We agree with the

comment that the reported lead concentration in the Cane Creek (147 mg/kg) are higher

than sediment screening value of 30.2 mg/kg from EPA Region IV. So also for zinc the

maximum detected concentrations in the background locations are above Region IV

_1_8 2
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screening value of 124 mg/kg. The revkged background values will eliminate the outlier

samples identified through the boxplols, which could eliminate these samples from

inclusion in the background value calculation.

8, Table 3-12, background levels dioxin/furan

Comment: The reviewer points out that the national surface soil background for

dioxin/furan TEQ is about 8 ppt. The mean level here of 6 ppt is equal to the national

background level. The third paragraph on page 3-37 ends with the statement about
elevated dioxth levels. This statement should be removed.

Response: Agree with the comment. The referenced statement will be modified in the

revised report. The statement in the text refers to the elevated concentrations in sample_

BW16 through BW19, which is relatively high compared to the other samples within the
population. No comparisons to national averages were made.

9. Figure 3-11 and accompanying text

Comment: This figure is misleading because it suggests two soil groups. The text does not

bear this out (p. 3-43). The text should be left as is, and the figure should be removed from
the document.

Response: The dioxin statistical analysis in reference was performed to correlate surface soil

and subsurface soil The conclusion of the analysis was that there is no apparent reason to

split the sample groups. The entire analysis will be eliminated from the report, as the text
by itself is not self-explanatory. Therefore, both the figure and the text associated with it in

the paragraph will be removed from the revised report.

_1_8 3
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Tennessee Department of Environment and Conservation

Comments on the Draft Background

Sampling Program Technical Memorandum

General Comments

TDEC/DSF is concerned about the submission date of this document (April 1997) compared

to its publication date (September 1996). In addition, considering the nature and length of

this document, TDEC/DSF views it as a report, not a Technical Memorandum.

TDEC/DSF reserves the right to further review any or aU of the statistics presented in the

report.

Response: The revised report will be tiffed "Background Sampling Program Report."

Specific Comments

1. Section 1.0, page 1-1, second paragraph

Please strike the word "the" before "Section 1.1."

Response: Suggested change will be made in the revised report.

2. Section 1.2, page 1-3, last sentence

Has the referenced report been submitted to TDEC/DS]:?

Response: This report has not been submitted for regulatory review. The reference to it will
be removed.

3. Section 2.1, page 2-8, Figure 2-3

It is noted on page 2-12 that monitoring well M'W-23 was dropped as a background well.

Should it be removed from this figure?

Response: Agree with the comment. MW-23 will be removed from this figure In the

revised report.

4. Section 2.2, page 2-9, first paragraph

Should the word "formIng" in the next to last line of this paragraph actually be "farramg?"

Response: Yes. Typographical error will be corrected in the revised report.

5. Section 2.2.3, page 2-13, Figure 2-4

The following item in the legend has no symbol (wl-fich should presumably be an arrow):
"GROUNDWATER GRADIENT DIRECTION IN THE FLUVIAL AQUIFER."

Response: Figure will be corrected as suggested in the revised report.

6. Section 3.0, page 3-1

The paragraph in this section does not mention groundwater data, although groundwater
data is included in the later sections, tables, etc.

(_a/18_g8 4
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Response: Agree with the corm'nent, informai_on on groundwater will be added to the

introduc_on in the revised report.

7. Section 3.1.1, page 3-2, Table 3-1

The word "anti-logarith" in the definition of "Geometric-Mean" should be "anti-

logarithm."

Response: typographical error will be corrected in the revised report.

8. Section 3.1.2, pages 3-1 & 3-2

Some of the paragraphs that discuss various matrices refer to table 3-3 and other do not

(e.g. groundwater). Please review the text and references for consistency.

Response: Comment noted. References will be added to the text as suggested in the revised

report.

9. Section 3.1.2, page 3-7_ Table 3-3

"CRDL" is defined in the footnotes but not used in the table, ls a column missing from the
table?

Response: The Definition of the CRDL is provided for the acronym used in the definition

of 'U' qualifier. The revised report will clarify the CRDL acronym use.

10. Section 3.2.1, page 3-14, Soil section

Chromium and arsenic are referred to as "man-made" metals. Should the word

"anthropogenic" be used in this context?

Response: Agree with the cornmeal Correction will be made in the revised report.

11. Section 3.2.1, page 3-15, Figure 3-1

Unlike on other similar figures, the red circles representing Total Metals are printed in the

foreground and therefore obscure the underlying bar graph that represent the Distribution

of Selected Metals. In addition, although the legend indicates that bars are plotted on

individual scales, scales for bars on figures 3-4, 3-5, and 3-6 are present. Please consider
clarifying the legend.

Response: Comment noted. An attempt will be made to further clarify the figure legend in
the revised report. [Note: during preparation of the final report, it was noted that

individual scales were necessary for this figuze due to the differences in ranges of detection
between the metals. The relative scale was not changed]

12. Section 3.2.1, page 3-22 through 3-24, Figures 3-4 through 3-6

Are the units for the red circles symbol the same as for the bars? (See Figure 3-7 for an

example of units labeling for both bars and circle symbols).

Response: Yes. Uldt_ are the same for circles and the bars. The revised report will have
units included for the bars also.

13. Section 3.2.1, page 3-24, Figure 3-6

O_'18F3B 5
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It is noted on page 2-12 that monitoring MW-23 was dropped as a background well. Should
it be removed from this figure?

Response: Yes. MW-23 will be dropped from the referenced figure in the revised report.

14. Section 3.2.4, page 3-3, Table 3-11

No units are provided for the data in this table.

Response: Units will be included in the revised report.

15. Appendix B

Is there a reason why copies of the log book for the groundwater background sampling are
omitted here

Response: Filed sampling logs for monitoring well sampling will be included in the revised

report.

16. Appendix D

Why is the analytical Data Summary for Groundwater omitted.

Response: The revised report will include groundwater data summaries.

17. Appendix E

Please consider a cover page for this table that explains among other things, the following:

a) does a total column represent total samples or total detects?

b) does the sum in the Qualifier row equal the number of detects? (the sum in some rows

equal the "total" and less that the total in other rows)

c) should qualifier definitions be annotated?

d) is there any need for a summary per sample location

Response:

a) The total represents the number of times a chemical was analyzed.

b) The sum of all qualifiers should be equal to total. Qualifiers "=' and "J' represent
detected number.

c) Qualifier definitions will be provided as footnotes in the revised report.

d) The included summary is by medium, e.g. soft (surface and subsurface, surface water,
etc.).

18. Appendix F.

There are several examples in the tables where means ate provided for eontaminant_ with

no detections reported. Please clarify.

Response: The table included in this appendix represents a data summary of the
information used for different statistics. Typically, _ the detection limit of the chemical not

detected is used in calculation of statistics such as UCL 95%. However, if a chemical was



308 438
RESP_ E TOCOI4MF_ ON [_'_=T B_,CKGR_O ,_dL_FtINGPROGP_ T EC_4NIC_LMEMGR_

never detected, no background value was calculated.
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Tennessee Department of Environment and Conservation:
Nashville Cetura[ Office

Comments on the Draft Background

Sampling Program Technical Memorandum

1. Comment: The report utilized the methodology of combining site boundary data with

off-site data prior to the statistical analysis on each chemical. Separate stat_i'ics should

also have been run for these two data sets for comparison prior to validation of

methodology. The possibility of outliers in the site boundary data set jacking up the

computed mean detection values is high.

Response: A statistical evaluation of the site boundary and off-site data populations will be

performed using the Mann-Whitney U test if the populations are non-parametric or a one-

way analysis of variance (ANOVA) if the populations are normally or log-normally
distributed. If there is not a significant difference between the populations, both will be

combined to represent the entire background dataset. If there is a statistically significant
difference between the population means, then the onsite dataset will be excluded. The

reason for combirdng the two populations when they are equivalent is to maintain a 90

percent coverage and a 90 percent confidence of the sample population, as proposed in

Section 5.3.2 of the Generic Remedial lnvestigation/Feasibtiity Study Work Plan (August,

1995). Outtiers will be evaluated and removed from either the off-site only or the combined
datasets, as appropriate based on the stat_tical evaluation.

2. Comment: Metals data from off-site and chemical compounds commouly deposited via

vehicular traffic could represent natuxally occurring and anthropogenic background

respectively. Plugging in these values into the suggestion given in Comment No. 1

above could serve to verify if generic background assumptions used during Data
Quality Evaluation are we]] suited to the DDMT site.

Response: Com2ment noted. Considering DDMT is in a highly urban envirorument, the
selected backgrotmd locations are intended to mimic the site conditions in locations selected

offstie and throughout the city. Atinospheric deposition due to vehicula2 traffic is expected.

to be similar throughout the area including the background locations in the offsite areas.

However, the fence-line is unique, where facility maintenance activities may have localized

impact at these locations. The rationale for the selected sampling locations was previously

presented in the work plan. The statistical evaluation discussed in response to Question #1

will identify any differences in the perimeter (fence-tine) and other off-site samples. If there
is an impact on the perimeter of DDMT due to vehicular _affic around DDMT, the
perimeter data will be excluded.

3. Comment: The DDMT comprises a large expanse of land which may undergo activities

under new ownership that could disturb the soil (such as demolition and construction).

The response level should consider additional pathways and fugitive dust.

Response: This comment pertains to the baseline risk assessments to be performed at the

site. The background values for the surface soils as well as subsurface soils presented in the
Background Sampling Program Report will be used in the baseline risk assessment to evaluate

these exposure scenarios. For areas with known construction, it is appropriate to compare

the surface soil values with subsurface background values due to the excavation activities.

_IssB a
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4. Comment: Under page 3-3, will the current values m the criteria column be the remedial

action levels agreed upon between MFO and DDMT?

Response: These proposed values are conservative comparison (screening) criteria

protective of human health and the environment under default conservative exposure

scenarios. Remedial goals will be developed for the site at a later lime for areas that may

present risk above acceptable levels.

5. Comment: TDSF has compL!ed non-parametric background metals statistics from ninety

(90) Memphis area sites. Outliers were not filtered out during the survey. The data are

available for your informalion upon request.

Response: Comment noted. We may request for a copy of this data for evaluation.
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Defense Distribution Depot Memphis

Response to Review Comments on the

Background Program Technical Memorandum

1) Please change the name of this document to the Background Sampling Data Report.

In accordance to the TDEC general comment, the final report will be titled, "Background
Sampling Program Report."

2) Executive Summary (ES-1), 1" paragraph, sixth bullet: Is the development of clean-up

. criteria appropriate to mention as an objective of this report (see also page 1-3)?

The development of cleanup criteria and preliminary remediation goals is not a specific

objecbve of this report. However, it is anticipated that the results of the background
data analysis presented in this report will be used in future documents. In terms of

supporting the overall objectives of the environmental program, it is appropriate to
include development of this cleanup criteria as a programmatic objoctive in the

Executive Summary.

3) ES-2, 2 _ paragraph, fifth sentence: This sentence is confusing. What does it mean?

The sentence will be rewritten as follows:

"That is, if twenty two samples were repeatedly taken from the backgrotmd

population (e.g. background surface sod), in 90 percent of the samples the

sample 90 _'percentile would be below the true 90 _ percentile of the population."

4) ES-1, 3 'd paragraph, third sentence: Does this sentence state that since the perimeter

sample values are not double (100% higher) the values of the offsite samples, the

perimeter samples are assumed to he unaffected by DDMT waste management
practices? If I am interpreting this sentence correctly, what is the justification for

stating that the perimeter samples are unaffected by waste management operations?

Is there some sort of EPA rule that established twice background as critical?

The DDMT background sampling program was designed to characterize background in

areas surroundIng DDMT that were not impacted by waste management operations at

the Depot. The decision to include the 11 DDMT perimeter samples in the sample

design was documented in the Generic Remedial Investigation�Feasibility Study Workplan

(US Army Corps of Engineers Huntsville Division, 1995) [page 5-8] and is based on the

need to include samples representative of environmental conditions surroundIng

DDMT that were not affected by waste management operations. The on-site samples

were selected along the perimeter of DDMT where there was no known impact from

DDMT operations other than grounds maintenance and other potential anfJxropogenic
affects associated with _affic, previous land uses, and other local industrial sources.

The percent relative difference statistic was presented to indicate that concentrations of

background constituents in the perimeter samples are not grossly above those of the

non-perimeter background samples. A large difference would indicate direct impact

from DDMT waste management operations. A minor difference ls expected that is not

necessarily due to DDMT operations, but to the previously mentioned anthropgenie
conditions.
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To clarify this point in the Executive Summary, the last two sentences of this paragraph
will be rewritten as follows:

"The difference in the concentration of background constituents between the

perimeter and offsite sample groups is low (less than 100 percent relative

difference), indicating that the difference is representative of variations in

anthropogenic conditions between the two sample groups rather than gross impact

from waste management at DDMT. Therefore, perimeter and offsite data were

combined into one background data set."

5) ES-1 4 _ paragraph, second sentence: Does Region IV have RBCs?

No. The sentence will be rewritten to correctly identify Region IIl as the source for the
RBCs.

6) Section 1.1, page 1-3, 2_ paragraph: Who agreed that all investigations would be done
under CERCLA?

The first portion of this paragraph will be rewritten as follows:

"As a result of DDMT status as an NPL site, DDMT entered a Federal Facilities

Agreement on March 6 _', 1995. The signatories of that agreement; DLA, EPA, and

TDEC, agreed that the investigation of all..."

7) Section 1.1, page 1-3, 3 _ paragraph: When was the BRAC announcement made?

The first sentence of the paragraph will be prefaced with, "In July 1995, DDMT..."

8) Figure 2-3, page 2-8: This figure indicated 13 monitoring wells. Please delete the

unsampled well from this figure. Some offsite wells are not sampled, even if they

were not associated with the Dunn Field TCE plume. An example of this is well 47.
Why?

MW-23 was included as an error and will be removed. Some wells that were not

impacted by the Dunn Field plume but were nonetheless associated with groundwater

contamination were not included as background wells (see the discussion in Section 2.2,

page 2-12). Specifically, organic contamination detected in wells MW-23, MW-47, and

MW-5t indicated anthropogerdc impacts that, even though not necessarily from DDMT,

suggested that these wells were not representative of ambient conditions throughout the
Fluvial Aquifer.

9) Section 2.2, page 2-9, 1N paragrapll, last sentence: please change forming to farming.

The change will be made as suggested.

10) Section 2.2, page 2-9, 2"dparagraph: Are either the "quartile (4 _ sentence) or quanti|e
(6 _' sentence) misspelled?

Quartile is the proper term and will be used in both sentences.

11) Section 2.2.3, page 2-11, 1" paragraph, fifth sentence: Please state that samples were
taken from some of these wells.

The change will be made as suggested.
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12) Section 2.2.3, page 2-12, top of page: Please remove the two chemical concentrations

(1J) from this sentence. Make the concentrations a second sentence for clarity. Please
state that the data was qualified.

The parenthetical "lJ's will be removed from the sentence and the following sentence
will be added:

"Trace detections of both compotmds were estimated at I p.g/L, which is below the
detection limit."

13) Section 2.2.3, pages 2-11, 1-12, Last paragraph on 2-11: Only wells 16, 19, 24, 28, and 30

are mentioned as background wells. Yet in the next paragraph wells 45, 46, 48, 50, 52,

are mentioned as background wells. Other than the age of these wells, is there any
reason why all twelve of these wells are not grouped together?

There isn't a compelling reason to discuss the existing and new background wells

separately. The paragraphs will be reassembled so that both sets of wells are discussed

together.

14) Section 3.1.3, page 3-6, 2"dparagraph: The beginning of this sentence is confusing.

Please explain how a greater number can be found exceeding threshold criteria in
sediment yet still in fewer that the samples of surface soils.

To clarify, the beginning of this sentence wffi be rewritten as follows:

"Fewer sediment samples had SVOC detections relative to the number of soil

samples with SVOCs. However, a greater range of SVOC compounds were detected

in sediment at concentrations exceeding criteria:..."

15) Section 3.2, page 3.8, 2"aparagraph: This is a very good point. You may want to state,

in general, whether or not there were any gross differences between perimeter
samples and offsite samples in this paragraph.

In addition to further discussion in Section 3, this point is strengthened in the Executive
Summary (see response to DDMT comment #4) and is also ci_cussed in Section 5.0.

Additional discussion here is probably not necessary.

16) Section 3.2.1, page 3-14, Soil, 1= paragraph, first sentence: Chromium and arsenic are

elements. I am not aware of these elements being man-made. It may be more

appropriate to call them typical industrial or anthropogenic metals.

The term man-made will be replaced with anthropogenic.

17) Section 3.2.1, page 3-14, 3 '_paragraph, second sentence: Table 3-3. is referenced in
error,

The referen(:ed statistical summary has been moved to Appendix F and the subject table
was removed.

18) Table 3-5, page 3-3.8: What is the significance of the "t _ value for vanadium being
highlighted?

Per comments by EPA Region IV, the t-test has been removed and replace with the

Wllcoxon Rank Sum test as discussed in Appendix F of the final document.
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19) Section 3.2.2, page 3-27, 3'd paragraph: 1,1-dichloroethane and TCE were not detected

in Well 45 according to the Groundwater Characterization Technical Memorandum.
1,1-Dichloroethane was detected in well 45.

1,1,1 -Trichloroethane and 1,1-dichloroethane were detected in Well 45, as presented on
pages 54 and 62 of Appendix H and Table 3-6. 1,I,1-Trichloroethane was not discussed

in the body of the Groundwater Characterization Technical Memorandum because it

was not a primary VOC constituent in groundwater. TCE was not detected and will be

removed from the paragraph.

20l Section 3.2.3, page 3-27, 2"dparagraph, last sentence: The including of phenol in this
paragraph is confusing when compared to the second, sixth, and seventh sentences.

While the last sentence is correct (6600 ug/kg offsite vs. 4898 ug/kg onsite), the issue

of phenol's as a whole in this paragraph is confusing. Maybe the confusion is
between the sixth and seventh sentences.

To improve clarity by separating the surface and subsurface soil discussion, this

paragraph will be rewritten as follows:

"SVOC concentrations were si_ifican tly higher in surface soil samples BS04

(located outside the northeast comer of the DDMT property fence) and BS15 (located
along the western perimeter of the Main Installation). Phenol concentrations were

also elevated at BS01 (Dunn Field), BS08 (DDMT southwest perimeter), and BS09
(residential area 1.5 miles east of DDMT). Other SVOC concentrations in surface soil

samples were estimated at below the CRDL. SVOC values for perimeter and offsite

surface soil samples are summarized in Table 3-10. With the exception of phenol,

mean surface soil SVOC values are higher in the perimeter samples than offsite.

The range and concentraUons of detected SVOCs decrease from surface to

subsurface soils. Concentrations of fluoranthene and pyrene in the subsurface soil

samples are about a factor of seven lower than their corresponding surface soil

samples. Phenol concentrations do not substantially decrease in the subsurface soil

samples most likely because of leaching of water soluble phenol and adsorption of
other insoluble SVOC compounds in the surface soil (CRC, 1971). Five out of six

phenol detections in subsurface soil are from perimeter soil samples and are all
higher than the single offsite phenol detection also at BS09."

21) Section 3.2.5, page 3-37, 3 'd paragraph, first sentence: Are the units reported in this

sentence applicable to Table 3-13? If they are, then those units should be indicated
either in the table or in the table notes on page 3-40.

The units in the table are consistent with those discussed in this paragraph. The umts
in the table will be appropriately identified.

22) Section 5.0, page 5-1, 1= paragraph, second sentence." This sentence states what the

objective of this entire effort was. It also says that such a background statistical

database was established (developed). After hearing what TDEC and EPA had
concerns with in terms of pesticides and PAH concentration at our fenceline versus
offsite, I question the validity of this sentence's statement.

As discussed on page 5-8 of the EPA- and TDEC-approved Generic Remedial

Investigation�Feasibility Study Workplan (CEHNC, 1995), areas within the DDMT property
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that were not affected by DDMT operations were selected for background

characterization based on information regarding former and current land usage,

existing soil analytical data, and avoidance of areas of known or potential

contamination. Potential sample locations were chosen by delineating areas throughout

the installation that were not appropriate for sampling, including areas of know or

suspected contamination and areas covered by buildings or roads. Because DDMT is

heavily populated, relatively few areas were available for sampling. The 11 onsite

locations were chosen to represent the most reasonable geographical distribution

possible over the site, considering the site limitations.

Since there are no know waste operations in the background sampling areas, differences

in the parameter concentrations between the perimeter and offsite sample locations are

likely due to differences in anthropogenic background conditions. This difference is

considered to be acceptable in the background sampling program, particularly since the

background data are being applied to sample locations on the DDMT Main lnstellation.

To strengthen this point, the last portion of this paragraph will be rewritten as follows:

"...determine whether site-specific waste management operations or releases

of hazardous materials at DDMT have contributed contaminants exceeding
background levels."

23) Section 5.0, page 5-1, table: The title of this table refers to Remedial Action Criteria.

If the exceedances mentioned are exceedances of screening criteria, do not refer to

this table as Remedial Action Criteria, but instead refer to it as Risk Screening
Criteria.

The table is in reference to the screening criteria. The term "Remedial Action Criteria"

will be replaced with "Screening Criteria."
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Mr. Terry Templeton

State of Tennessee Deparffnent of Environment and Conservation

Memphis Environmental Field Office
Suite E-645, Perimeter Park

2510 Mr. Moriah

Memphis, TN 38115-1520

Dear Terry:

Subject: Response to December Bill, 1997, Response to Comment Resolution on the Draft

Background Program Technical Memorandum

This letter provides a re_'ponse to comments received from TDEC on December 8 _, 1997,

regarding the Draft Background Program Technical Memorandum. These comments were

on the comment response document prepared by CH2M HILL and received by the TDEC
office on November 3, 1997. The responses are provided as follows:

Response to TDEC/DSF General Comments:

The response states that the revised report wd] be rifled "Background Sampling

Program Report." However, the cover letters accompanying the comment respo_es
refer to the document as the "Background Characterization Technical

Memorandum." Please clarify.

Response:

TDEC

Comment:

Response: The report will be rifled "Background Sampling Program Report."

Response to TDEC/DSF Specific Comments:
TDEC

Comment:. Regarding Appendix E, is there any need for a summary per sample
location?

The included summary is by medium, e.g. soil (surface and
subsurface, surface water, etc.).

The response to this comment does not seem to actually address the
COI_'L[n_ t.

CH2M HILL Oak _dge Office 599 Ookri@ge [um_ke. 615,4B3. ge32
Omk Rl_/e, TN 3783{>7187 FOx 615.481,3541
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Response: The table provides a summary of the qualifiers (e.g. mtmber
detections, number of estimated values) for each parameter in each

media sampled. The purpose of the table is to provide a summary of

the parameter detections and qualifiers in a manner similar to the

way the data is presented in the report. Summarizing the qualifiers

by sample does not organize the data in a manner that supports the

data interpretations discussed in the document.

The comments will be incorporated and the final Background Sampling Program Report

•,viii be issued on May 13 _', 1998.

Sincerely,

CH2M HILL

Greg Underberg

Program Manager

ORO/TDEC_fin_resp.doc

c: Dorothy Richards/CEHNC
Glenn Kaden/DDSP-FE
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