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Executive Summary
Intraduction

In October 1992, the Defense Depot Memphis, Tennessee, was placed on the National
Priorities List by the U.S. Environmental Protection Agency. Therefore, Defense Depot
Memphis. Tennessee, must fulfill requirements under the Comprehensive Environmental
Response, Compensation. and Liability Act and National Oil and Hazardous Substances
Pellution Contingency Plan, A Remedia! Invesugation/Feasibility Study will be conducted to
cvaluate the nawre and exient of contamination, 10 evaluate the risk 1o human health and the
environment, and to screen potential cleanup actions. The Generic Remedial
investigation/Feasibility Study Work Plan was prepared o show how the investigation and
study will be accomplished. This Field Sampling Plan was prepared for Operable Unit 4 as a
supplement to the Generic Remedial Investigation/Feasibility Study Wark Plan, The
Operable Unit 4 Field Sampiing Pian has two objectives. The first is to present 2 detailed
description of the proposed sampling and analysis activities that will be performed for the
characterization of Operable Unit 4 at Defense Depot Memphis, Tennessee. The second is to
provide a detailed description of proposed sampling and analysis activities as a part of the
facilitywide groundwater investigation.

The ultimate goal of the Remedia] Investigation/Feasibility Study is to select cosi-effective
cleanup actions that provide protection of public health and the environment. To accomplish
this goal, the nature and extent of the release of hazardous substances must be identified, the
source of release must be determined, and proposed cleanup acticas must be evaluated. By
implementing the ficld investigation strategies described in the Field Sampling Plans, the
quantity and guality of data collected will aid in achieving the goal of the Remedial
Investigation/Feasibility Swdy at Defense Depot Memphis. Tennessee.

Site Background and Location

Defense Depot Memphis, Tennessee. receives, warchouses, and distributes supplies common
to all U.S. military services and some civil agencies located primarily in the southeastern
United States. Puerto Rico, and Panama areas. The installation covers 642 acres of land in
Memphis, Shelby County, Tennessee, in the exireme southwestern portion of the state. The
installation contains approximately 110 buildings, 26 miles of railroad track, and 28 miles of
paved streets. Approximately 5.5 million square feet of StQrage space is open. Stored items
include food, clothing, electronic equipment, petroleum products. construction materials, and
industrial, medical, and general supplies used by all military branches of the U.S.
government.

Description of Operable Units
Defense Depot Memphis, Tennessee, is divided into four operable uniis for evaluation

purposcs. Operable Unit 1, nerth of the Main Instatlation, is called Dunn Field. The Main
Inswallation is divided into three areas: the southwestern quadrant, Operable Unit 2; the
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southeastern quadrant including Lake Danielson and the golf course area, Operable Unit 3;
and the north-central area, Operable Unit 4. Sites identified in Operable Unit | for
investigation are a result of use of the area for landfill operations, mineral stockpiles, pistol
range, and materiais storage, Potcntial contamination of Operable Unit 2 may have resuited
from spills or releases from the hazardous material storage and repouring area, sandblasting
and painting activities, or both. Storage of polychlorinated biphenyls and the usc of pesticides
and herbicides are potential sources of contamination for Operable Unit 3. Principal
contamination in Operable Unit 4 probably resulted from a wood treatment operation and
hazardous materials storage,

Operable Unit 4 contains the former wood treatment dip vat area, which is now used for
pesticide storage and hazardous materals storage. Extensive remediation of soils was
conducted at this site during 1985 and 1986. Samples taken in 1990 revealed pesticides at
quantitation levels. Soil samples were also taken where past spills have occurred. These
samples indicated the presence of solvents, petroleum products, pesticides, and metals.
Groundwater samples in Operable Unit 4 indicated the presence of solvents and metals.

Summary of Field Sampling Plan

This Field Sampling Plan describes the Defense Depot Memphis, Tennessec, facility and
individual operable unit history and data gaps, locations, geography, surface water hydrology,
geology, hydrogeology, land use. and Operable Unit 4 data needs. Additionally, this Field
Sampling Plan describes the sampling strategy and sampling plan at Operable Unit 4. A
facilitywide investigation of the Fluvial Aquifer, incleding onsite and offstie wells, also is
presenied in this Field Sampling Plan. The final section of the plan evaluates the option of
installing a monitoring well in the Memphis Sand Aquifer. The purpose of this Field
Sampling Plan is to characterize potential releases from the site, to delineate the nature and
extent of soil and groundwater contamination attributable to past operations. and to gather
data to evaluate the feasibility of remedial actions for this site.

Sampling Strategy

A cost-effective 'samplin g strategy has been developed 1o perform a Remedial
Investigation/Feasibility Study at Defense Depot Memphis, Tennessee. This Field Sampling
Plan uses an observational approach to field data collection and making field-based decisions
lo achieve the goals of the facility. The approach presented is intended to support a
recommendation of one of the following options for Operable Unit 4:

. Sitc upgrade (Feasibility Study activities, Remedial Designs. Remedial

Actions)
. Site downgrade (support No Further Action)
* Interim Remedial Action or Early Removal
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To support recommendations in a timely manner, soil and water samples will be collecied at
Operable Unit 4 and anaiyzed using a fixed-based laboratory. Data must be of sufficient
quality to support the decision-making process. A tiered approach to sampling and analysis
(including ficid screening) will be used so that the field tcam can adjust the sampling effort to
accominodate site-specific conditions. Three categories of data will be collected as part of
this ficld effor1, with each category having a different level of supporting quality
assurance/quality control documentation. The three categonies, or levels, correspond 1o
quality control levels 1, 2, and 3. Level | includes field monitoring activities such as pH.
temperature, conductivity, and total organic vapor monitoring. Level 2 screening activities
{such as using a field gas chromatograph for voiatile organic compounds) are indicative of
the nature of contamination, and Level 3 analysis provides confirmation by an analytical
laboratory.

There is a potential for Level 4 data to be required in the future at this facility. Samples
analyzed using Level 4 quality control are analyzed using the same analvtical methods as
Level 3 samples, but different data package deliverabies are provided.

Ten percent of the Level 2 samples will be sent to an offsite laboratory for Level 3
confirmational analysis. On the basis of Level 2 and Level 3 data. a comparison of regulatory
levels and calculated risk levels of contamination will aid in supporting the appropnate
recammendation,

Proposed Sampling

Some surface and subsurface soil samples are planned for Operable Unit 4. Shaliow soil
borings will be installed surrounding and within Operable Unit 4, Soil samples will be
collected at regular intervals from each boring o assess the vertical extent of coniamination.
Surface soil samples will be coilected and analyzed to assess the horizontal extent of
contamination,

The seven existing monitoring wells at Operabie Unit 4 wiil be sampled according to
procedures outlined in the Generic Quality Assurance Project Plan. Two additional
monitoring wells will be installed to evaluate Fluvial Aquifer groundwater quality, to further
characterize the configuration of the water table, and to assess the possibility of a
contaminant release from Operable Unit 4. As a part of the overall groundwater quality
assessment, 1610 21 new Fluvial Aquifer wells will be installed to provide additicnal
information concerning the estimation of the extent of the contaminant plume migrating to
the west of Dunn Field, the extent of contaminants migrating under Defense Depot Memphis,
Tennessee from offsile sources. the potentiometric surface of the Fluvial Aquifer, and the
groundwater flow direction. Water level data from these wells and the other existing
meonitoring wells will be vsed to update the potentiometric surface map. Chemical analyses
from these wells will be used to evaluate the nature and extent of contamination and to
provide water quality daia upgradient to the facility. The optional task of installing a well in
the Memphis Sand Aquifer will be evaluated after discussion of groundwater sampling
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resulis from Fluvial Aquifer wells. The intent of this well will be to evaluate Memphis Sand
Aquifer groundwater quality downgradient from the area of suspected hydraulic
interconnection between the Fluvial Aquifer and the Memphis Sand Aquifer and further
evaluate the naiure of the potential hydraulic interconnection.

The ultimate goal of the Remedial Investigatior/Feasibility Study is to select cost-effective
cleanup actions that minimize threats and provide protection of putlic health and
environment. To accomplish this, the nature and extent of the release of hazardous substances
to the Fluvial Aquifer must be identified, the source of release must be determined, and
proposed cleanup actions must be evaluated.
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1.0 Introduction

1.1 Objectives

One objective of this Field Sampling Plan (FSP) for Operable Unit 4 (OU-4) is to present a
detailed description of the proposed sampling and analysis activities that will be performed
for characterization of the site {Site 57) in QU-4 at Defense Depot Memphis, Tennessee
(DDMT). The purpose of this effort is to characterize potential releases from the site, to
delineate the nature and extent of soil and groundwater contamination attributable to past
operations, and to distinguish among remedial actions considered feasible for this site. Once
the site has been characterized, data will be evaluated and used to screen remedial
alternatives in accordance with preliminary remediation goals (PRGs) and the baseline risk
assessment (BRA).

Another objective of the OU-4 F5SP is to present a detailed groundwater quality assessmeqt
sirategy. The purpose of this effort i5 to evaluate the nature and extent of contamination
beneath and to the west of Dunn Field, to further characterize the potentiometric surface of
the Fluvial Aquifer, and to provide water quality data upgradient of the facility. The north-
central section of the Main Installation has been designated by the U.S. Environmental
Protection Agency (EPA) and DDMT as OU-4., A list of references is provided as
Appendix A,

1.2 Regulatory Requirements

DDMT was issued a Resource Conservation and Recovery Act (RCRA) Part B permit

{Na. TN4 210 020 570) by the EPA, Region IV, and the Tennessee Department of
Environmant and Conservation (TDEC) an September 28, 1990, Subsequently, in accordance
with Section 120(d)(2) of the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), 42 U,5.C. 9620(d)(2), EPA prepared a final Hazard Ranking
Sysiem (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 tn the Federal
Register (FR), 57 FR 47180 No. 199, on October 14, 1992.

DDMT has entered into a Federat Facilities Agreement {FFA) between the Defense Logistics
Agency (DLAY, EPA, and TDEC. This agresment esiablishes a procedural framework and
schedule for developing, implementing, and MOnitoring appropriate responsc actions a
DDMT in accordance with existing regulations and for achieving RCRA/CERCLA
integration. In response to the FFA, sites at DDMT have been grouped into four QUs and a
number of screening sites that must be addressed under the CERCLA process.

1104799, Z2/001. 0T 1-1 319/95
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. 1.3 Facility and Site Status

As a result of DDMT's status as an NPL site, it was agreed that the investigation of all
applicable sites would proceed under the CERCLA process for remediation (Remedial
Investigation, Feasibitity Study, Proposed Plan, Record of Decision, Remedial Design, and
Remedial Action). OU-specific FSPs are being prepared for OUs-!, 2, 3, and 4 and for the
screening sites, and will provide guidelines for conducting the Remedial
Investigation/Feasibitity Study (RI/FS) for each of the QUs. Schedules for completing
specific tasks during the process have been submitted separately in the Site Mana gement Plan
{SMP).

DDMT is conducting RI/FS activities at OU-4 in conformance with the requirements of
CERCLA and the FFA. [n addition. elements of DDMT's RCRA permit dictate that DDMT
undertake 2 study to confirm the absence or presence of contamination at locations where
hazardous or toxic wastes were managed or disposed of. This FSP concurrently addresses the
site within QU-4 that has been previously identified as requiring 2n RI. The remainder of the
QU-4 sites identified as requiring confirmatory sampling will be addressed in the Screening
Sites FSF (ref. 16). Table 1-1 presents a summary of the sites at OU-4, along with the
document that addresses future work planned for the sile. Drawing | (located at the end of
. this document) illustrates the location and status of each site identified in OU-4.

1.4 Elements of the Field Sampling Plan

This FSP is written as a supplement 1o the "generic" (facilitywide) RIFS work plans for
DDMT. Details not included in this plan can te found in the generic work plans. These work
plans were provided us separate documents and are listed below:

. Generic RIFFS Work Plan (RUFS WP)
» Generic Quality Assurance Project Plan (QAPP)
. Generic Health and Safety Plan (HASP)

The FSP defines in detail the sampling and data-gathering methods that will be used. The
structure of the FSP includes known site conditions and history; proposed site-specific
sampling, analysis. intended data use, and data quality level; and a discussion of non-site-
specific field actions required.

110479, Ua ZZA001,0OC 1-2 929/a5
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2.0 Site Description 124 15

2.1 Location

DDMT covers 642 acres of land in Shelby County, Memphis, Tennessee, in the extreme
southwestern portion of the state. Approximately 5 miles east of the Mississippi River
and just northeast of the Interstate 240—Interstate 553 juncticn, DDMT is 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 primary access o the installation. Duan
Avenue, Ball Road, and Perry Road serve as the northern, southern, and western
boundaries to the Main Installation, respectively. Person Avenue, Kyle Street, and Hays
Street serve as the northern, western, and eastern boundaries to Dunn Field, respectively.
Figure 2-1 shows the instailation's location within the Memphis area.

OU-4 consists of approximately 168 acres and is localed in the north-central section of
the Main Instailation at DDMT. A site location map for DDMT is shown in Figure 2-1.
The location of QOU-4 in relation to the entire DDMT facility and other proposed OUs is
shown in Figure 2-2.

2.2 Operable Unit Description

QU-4 includes former and current hazardous materials storage buildings—Buildings 319,
629, and 835 —and the Defense Reutilization Marketing Qffice (DRMO) buildings and
stock yards. The geographical area of QU-4 also contains the former Pentachlorophenol
(PCF) Dip Vat area sites (all near Building 737), which will be addressed as part of the
Screening Sites FSP (ref. 16). In addition, OU-4 is located in the general area of the
installation where a data gap exists concerning the confining unit that separates the
Fluvial Aquifer from the Memphis Sand Aquifer.

2.3 Physiography

Figure 2-3 shows the location of Site 57 within the boundaries of OU-4, as well as the
current land use. No perennial surface water bodies are located within the geographic
boundaries of QU-4. All geological, climatological, physical, and surface drainage
information for the Main Installation is discussed in detail in Section 2.4 of the Generic
RI/FS WP (ref. 1),
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2.4 Hydrogeology

QU-4 is underlain by a layer of loess about 20- ta 30-feet thick. Terrace deposits underie the
loess. The lower, saturated portion of the terrace deposits is referred (o as the Fiuvial Aquifer,
whuch is the uppermost aquifer beneath DDMT. Perched groundwaier also exists in the
terrace deposits above small clay lenses at elevations above the Fluvial Aquifer. However,
these perched water zones are temporal and are not considered part of the Fluvial Aquifer.
The Fluvial Aquifer is not used as a drinking water source within the City of Memphis. The
Memphis Sand Aguifer underlies the Fluvial Aquifer and is the primary source of drinking
waler for the City of Memphis.

The Fluvial and Memphis Sand Aquifers are separated by the Jackson Formation/Upper
Claiborne Group, which generally consists of a high-plasticity clay of varable thickness. The
depth 1o the top of the confining unit at QU-4 ranges from abeut 70 fect below land surface
{bls) on the east and west sides of OU-4 to about 160 fect bls in the north-central ponion of
QU-4, where a depression in the top of the clay unit exists. The maximum thickness of this
ugit is estimated to be 85 feet at stratigraphic test boring {(STB)-6. while the minimum
thickness (at STB-8) is 5 feet of sandy, silty clay and 9 feet of interbedded silty clay and fine-
grained sand,

Figure 2-4 presents the November 1993 porentiometric surface map of the Fluvial Aquifer at
DDMT. The map was compled by contouring water leveis recorded by Environmental
Science & Engineering, Inc., (ESE) in November 1993 {ref. 2}, The groundwater flow
direction in the Fluvial Aquifer within OU-4 is toward the depression in the top of the clay
unit on the northern portion of OU-4. This portion of DDMT is a suspected area of hydraulic
interconnection between the Fluvial Aquifer and the underlying Memphis Sand Aquifer. The
extent of the suspected area of hydraulic interconnection is currently unknown. Depths 1o
Fluvial Aquifer groundwater generally range from about 60 feet on the east side of QOU-4 0
about 140 feet in the depression in the north-centrai poriton of QU-4, The groundwater flow
direction in the Memphis Sand Aquifer is westward toward the Allen Well Field.

A more complete discussion of the geologic and hydrogeclogic conditions ai OU-4 is
presented in Section 2.4 of the Generic RVFS WP (ref. 1).

2.5 Land Use

OU-4 is characterized by light industrial activities, primarily warehousing. The most
prominent features of OU-4 include four World War 11 (WWTI) vintage (typical) warehouses
used for bulk storage; Buildings 319 and 835, which are used for warehousing hazardous
materials; a hazardous recoup facility (where damaged hazardous materials are reclaimed);
-and the DRMQ fucilities used for waste handling. Building 737, also located in QU-4, was
historically the PCP Dip Tank building. The following activities either now occur or are
reported to have occurred at Building 737 in the past: pesticide/herbicide Storage, mixing,
and application; and treatment of wood products with PCP preservatives. Most of the land

L0479, U8 22001000 .25 BI9/95
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area within OU-4 has been graded, paved. and heavily buiit-up. The topography of this OU is
primartly flar,

2.6 Operable Unit 4 Data Gaps

Using the existing data, knowledge of the site operations, and DDMT records. a review was
conducted to assess where data were insufficient to achieve the objeciives of the RI/FS
process. The review process resulted in the identification of daia gaps that need to be
addressed during the RUFS. The primary objectives for conducting field sampling at the
QUj-4 sites are to evaluate the nature and extent of groundwater contamination in the Fluvial
Aquifer with an emphasis on potential offsite receptors, o evaluate the poiential
interconnection between the Fluvial and Memphis Sand Aquifers, and to characterize soil
contaminanon at Site 57. Table 2-1 provides a generalization of data needs, existing datza,
and future sampling requirements.

. Table 2-1
Generalized QU4 Data Gaps
Defense Depol Memphis, Tennessee

Data Need/Mse Existinp Data Future Datn Collecton
Groundwater Flow-Fluvial Dunn Ficld monitoning wells Additonal affsite groundwater
Aquifer Main Installation monitoring monitering welis. Groundwater

wiells level measurements.
Background water quality Limited datn for upgradient wells | Additional wells upgradient and
{mectals) pffsite
Background soil chemistry None available Soil sample from ofisite locaticns
Meet RCRA Permit Requiremeats | Available for the site Sampling at site
for Confirmatory Sampling/RFI
Evaluate offsite exposures for Limited offsite data recards Addilional sampling offsite
baseline risk assessment (BRA}Y
Characterize site Instatlation records; acrual [nstallfanalyze soil borings,
sampling . surface sail and ground waler
samples at site

Evaluate presencefthickness of Boring and weli logs; regional Additional wells and borings
confining unit: aquifer reports; water level information; water level informarion (site and
inlerconnection draft seismic reflection study localfregional)

1 479.UL Z2001.DOC 2-54 0£29/95
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3.0 Sampling Strategy for Operable Unit 4

3.1 Structure of Operable Unit 4 Investigation

This section ﬁrescnts a detatled description of the overal] strategy for the investigation of
OU-4. The approach presented is intended to support a remedial decision 1o recommend one
of the following options for OUi-4:

. Site upgrade (FS activities, Remedial Designs, and Remedial Actions)
Site downgrade (support no further action [NFA])
) Interim Remedial Action (IRA) or Early Removal (ER)

This work plan is intended to implement RI/FS activities on a cost- and time-cffective basis,
Field screening procedures and statistical evaluations will be psed to facilitate
decisionmaking, as defined by Figure 3-1.

3.1.1 Scope

In general, the soil investigation and groundwater investigation will be conducted in parallel.
If soii contamination i3 present, the lateral and vertical extent will be delineated duning the

. field effort.

Previous investigations at DDMT (ref. 2; ref. 5) have indicated the presence of organic and
metal constituents in groundwater primartly in the vicinity of Site 57 and in the northwest
portion of QU-1 (Dunn Field). Ta further evaluate the risk to polential offsite receptors and to
develop the conceptual model of groundwaler flow at the facility, the evaluation of
groundwater contamination at OU-4 will be expanded to address groundwater flow and
cantaminant transport on a facilitywide basis, including the OU-1 groundwater plume. The
witial groundwater investigation for OU-4 includes the installation of fluvia! wells near

Site 57 to further evaluate potential releases from past spills.

In addition, the investigation is designed to evaluate the suspected area of hydraclic
interconnection between the Fluvial Aquifer and the Memphis Sand Agquifer. Upon
completion of Lhe evaluations, a determination will be made regarding the need for and
feasibility of inxalling a deep well in the Memphis Sand Aquifer. This decision will require
approval by state and federal agencies. If a decision is made 1o insrali the deep well, the
procedures will follow the methods delineated in Section 4.6 of this document.

110470 UL ZZ/001 DOC 3-1 9/29/95
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. 3.2 Data Quality Objectives

Data quality objectives (DQOs) are gualitative and quantiiative statements that specify the
quality of the data required to support the decision-making process during the sampling
activities. The intended final use of the data determines DQOs. Specific objectives of this
sampling effort are as follows:

. Evaluate the lateral and vertical extent of contamination in the soil and
groundwater associated with releases from Site 57 and within Duna Field,
using Level 2 screening analytical methods, Level 3 analvytical data. or beth.

. Coilect data to support a decision for remediation, including but not limited 1o,
the following:

- NFA

. ER

- Institutional controls

- Excavation and onsie reatment/replacement
. Excavauon and offsitc trearmenv/disposal

- Excavation and offsite disposal

* Compare the levels of contamination at Site 57 and within grovndwater
against applicable regulatory levels or calculated risk-based levels, so that the
appropriate recommendations can be developed.

. Collect soii and groundwater samples that are representative of actual site
conditions.

- Conduct sufficient Level 3 fixed-based Iaboratory (FBL) anatyses to support
confirmation of Level 2 data and to suppon risk-based decisions, where
appropriate, .

» Provide reliable data results supported by quality control measures

implemented during sampling and analysis.

As a result of a phased field invesugation process. specific DQOs for each phase are
necessary. These phase-specific DQOs are presented in Table 3-1.

{10479,L08 22001 .DOC 3-3 9729795
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Tahle 3-1
Specilic DQOs lar OL-1 RT Sites
Deafense Depot Memphis, Tennessee
Primary Fieldwerk DQOs’ Cptonal Fieldwork DQOs*

Conduct proposed soil sampling 1 RI sites 1o evaluate the Calleet groundwater data upgradient and dewngradient nf 1he
mapnitude of a contaminant refease as n resuk of histerical sile o assess whether o release 1o groundwater 85 a resolt of
Site activilies, sile activity has occurred.
Collect sufficient dita to suppart a statistical-based data Insenl] additional soil borings (o collect additional dxa, if
comparisen and to suppon 3 baseling risk asscssment. A necessary. ta chamcierize the horizeniad and venical extent of
minimum of ninc samples are necessory a1 2ach sit= for each contiminztion.
exposure pathway o deline the mean concentration at
93 percent confidence.
Collect dacn 1 support the [RA evaluarion,

‘)05 that are achieved using the primary sampling activities presenied in Section 4 of this FSP,

DOOs applicable if a paleniial contaminant release to groundwater has been identified or if cortaminanis in soil media
are nat ¢valuated duriog the primary field acrivities.

Nowes:

DQOs = daa qualily objeclives

Rl = Remedial Investigazian

[RA = Interim Remedial Action

3.3 Data Coemparisons

The primary fieldwork of this investigation consists of menitoring well instailation,
groundwater sampling and analysis, measurement of aquifer characteristics, and surface and
subsurface soil sampling and analysis. The data wiil be collected at locations identified in
Section 4 of this report. Locations have been selected where current data show that the
highest probability of contamination exists. Once the RI field investigation is under way, 50il
data will be collected through the use of the Level 2 data quality, which provides an
expedited wrnaround time. Four data compacisons wiil be conducted during the RI activities
as part of the ongoing investigation, as fallows:

*  [Individual data points for Level 2 data will be compared with the PRGs
(Secuans 3.5 and 3.6) for organic constituents. Contaminants that exceed the
PRGs are considered to be representative of contamination for a site.

For inorganic constituents, Level 2 data will be compared with the background
data for each data peint first, then with PRGs. (Background data are discussed
in Section 3.4 of this document.) Therefore, when attempting to estimate the
horizontal and vertical extent of contamination. additional soil borings may be
necessary when organic constituents exceed PRGs or when inorganic
constiwents exceed background and PRGs.

110479, U4, Z2/001.00C 3-4 9729/95
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. Level 2 data will be compared with Level 3 data to ussess the data usability.
This comparison will be conducted after the Level 3 data have been analyzed
by the [aboratory and validated. The Generic QAPP (ref. |5), Section 3.2.2.2,
discusscs the approach to assessing data quality and usability. The goal is to
collect Level 2 data of sufficient quality 1o be used for statistics and for BRA,

. Level 2 data will be compared with removal action levels (RALSs) for each
datz point, The RALSs are discussed in Section 3.3.

* The final daa comparisen will be conducted after the ficld investigation is
complete. This data comparison will use a statistical approach to compare the
data for a site with PRGs and RALs. This approach is presented in
Section 3.7,

3.4 Background Data

Background data for groundwater, surface water, soil {surface and subsurface), and sediment
will be collected during the screening and RI fieldwork activities. The approach 1o collecting
these data is presented in Section 5.3.2 of the Generic RI/FS WP (ref. 1). The background
data set will be used to establish individual background data numericzal criteria for each
constituent of concem. The method for establishing these background data numerical criteria
also is presented in Section 5.3.2 of the Generic RI/FS WP (ref. 1). Individual parameters for
each biased sampling location will be compared with the background data set to evaluate
whether a contaminant release has occurred. If the data do not exceed the background data,
the site will be recommended for NFA. Only the parameters that exceed background data will
be considered for further investigation using the optional field activities, surface soil samples,
borings, wells, and ERs. '

3.5 Preliminary Identiftcation of Applicable or Relevant and Appropriate
Requirements and Screening Preliminary Remediation Goals

3.5.1 Introduction

The purpose of this section is to summarize information used in the scoping phase of DDMT
projects on issues relating o compliance with applicable or relevant and appropriatc
requirements {ARARs), including identification of PRGs. This information guides the
developmem of appropriate sampling and analysis plans and removal actions or facilitates the
development of a range of appropriate remedial alteratives and can focus selection oa the
most effective remedy. Terms uscd in this section are defined in Table 3-2.

110479, U4, ZZ001.00C 315 SF29/95
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ARARS and PRGs Definitions 124 27
Defense Depat Memphis, Tennessee

® ——

Definiliun

{ Applicable or Rélevant and
Appropriate Requirements
{ARARSs)

*Applicable” requirements are those clean-up standards, standards of
control, and ather substantive environmental pratevtion reguirements,
criteria, or limitations promulgated under federal, state, or {ocal law
thut specifically uddress a hazardous subsiance, pollutant, contaminant,
remedial uction, location, or other cirumslanee at a Comprehensive
Environmentsl Response, Compensation. and Lishility Act (CERCLA)
site. *Relevant and appropriate” requirements are those cleanup
standurds which, while not “applicable,” address problems or situations
sufficiently similur to thase =ncountered at the CERCLA site that their
use is well-suited o the particular site, ARARs can be zction-specifie,
loestian-specific, or chemical-specilic,

Final Remediation, Levels
{FRLs)

Chemical-specitic cleanup levels are documentsd in the Record of
Decision (ROD). They may differ from preliminary remediation goals
{PRG3] because of modifications resulting from coasideration of
various uncertainties, technical and exposure factors, as well es ail pine
selection-of-remedy ceriteria outlined in the Nationai Oil and Huzardous
Substances Pollution Contingency Plan (NCP).

Preliminary Remediation Goals

(PRGs)

Enitigl cleanup goals thur (1) are protective of human health and the
eavironment, anpd {2) comply with ARARs, They are developed sarly
in the process based on readily available jnformation and are modified
to retlect results of the baseline risk assessment. They also are used
duriny apalysis of remedial alternatives in the remedial
investigation/feasibility studv (RIFES).

Risk-based PRGs

Canceatration levels set at scoping for individual chemicals that
correspond ta a sperific cancer risk level of 1Q® or a Hazard
Quotient/Hazard Index (HQ/HD of 1. They are genemily selectad
when ARARS are not availabie,

Screeping Risk-based PRGs

Conservative risk-based estimates ond guidance concentrations 1o be
used for site and pathway screening. Lower values than typically
sstimated after o buseline risk assessment are presented —valpes
correspond to an HOYHIL of 0,1,

Remedial Goal Options (RGOs)

Remedial goal options are typically developed during the baseline risk
assessment Lo present risk managers with a runge of possible target
FRLs.

Removal Action Levels (RALs)

Concenirations char trigger consideration of remova? actions based on
the potential for acute or long-term chronic effects.

mEgmS 5-DDMT. DL -4/008, WRS
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The procedures for identification and evaluation of ARARSs and PRGs are presented in
several important sources, particularly the fallowing:

. The National Oil and Hazardous Substances Pollution Contingency Plan
(NCP), specifically 55 FR 8741-8766 fora description of ARARs, and 55 FR
8712-8715 for using ARARs as PRGs: also 53 FR 51394

. CERCLA Compliance Manuals (EPA. 1988 and 1989)

. Risk Assessment Guidance for Superfund: Volume I— Human Health
Evaluarion Manual (Part B, Development of Risk-based Preliminary
Remediation Goals) (RAGS Part B, EPA_ 1991: refl. 9)

Three types of federal and state ARARs have been identified as described below:

. Chemical-specific, Health- or risk management-based numbers or
methodologies that result in the establishment of numerical values for a given
medium that would meet the NCP "threshold criteria® for opveralj protection of
human health and the environment and compliance with ARARS. The
development and presentation of these threshold criteria are a major focus
during this initial phase because of their role in the development of the
specific sampling plans and their use in injtial data interpretation.

. Location-specific. Restrictions placed on the concentrations of hazardous
substances or the conduct of acrivities solely because they are in special
locations (such as werlands)

. Action-specific. Usually lechnology- or activity-based requirements or
limitations on actions taken with regard o hazardous waste

The detailed ARAR and PRG information, provided in the Generic RI/FS WP (ref. 1},
Section 3.5, presents initial guidelines. This information dees not establish that cleanup o
mee! these goals is warranted, As more information is obtained abour all four OUs and as
remedial alternatives are considered, federaf and state requirements will be narrowed to those
that are potential ARARs for each alternatjve.

3.5.2 Chemical-specific Threshold Concentrations

Threshold criteria were developed for each medium of potential concern, specifically
groundwalter, surface water, soil. and sediment. These criteria include ARARs-based PRGs,
guidance vajues that are "io be considered.” and screening nsk-based PRGs.

The screening PRGs that were developed during this phasc represent the most conservative
approach to interpreting the site data. These data are intended for usc in screening the sites to
evaluaic the appropriate disposition of the site.

10479, G, Z2Z001 DOC 3.7 93995
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The screening PRGs were developed from information provided in RAGS Parr B (ref. 9} and
guidance from EPA Region V. Region 111 publishes screening PRGs, and the 1able is updated
semuannually. Region [TI PRGs were used for guidance in developing the PRGs, However,
the screening values for DDMT are more conservative than the Region ITI values. The
following factors were considered and led to the development of these screening PRGs for
DDMT:

. Presence of multiple contaminants

. Pathways not considered in the published values (soil-to-groundwater
pathways)

. Potential ecological effects

. Appropriate {and-use assumptions

Remedial goal optians (RGOs), consistent with EPA Region IV guidance, will be developed
during the RI process and wiil provide a more realistic basis for the development of final
remediation levels (FRLs). A more detailed discussion of media-specific PRGs is presented
in Secticn 3.6 of the Generic RI/FS WP (ref. 1).

3.5.3 Action-specific ARARs

Action-specific ARARs usually are technology- or activity-based requirements or limitations
on actions taken with regard to hazardous wastes, or requirements to conduct certain actigns
to address particular circumstances at a site. Remedial alternatives that involve, for example,
closure or discharge of dredged or fifl material may be subject to ARARs under RCRA and
the Clean Water Act, respectively. A detailed media-specific explanation of action-specific
ARARSs is presented in Section 3.5.3 of the Generic RI/FS WP (ref. 1).

3.5.4 Location-specific ARARs

Lacation-specific ARARSs gencrally are restrictions placed on the concentration of hazardous
substances or the conduct of activities solely because they are in special locations. Some
examples of special locations include floodplains, wetlands, historic places, and sensitive
ecosystems or habitats. Discussions with TDEC, Division of Solid Waste Management, have
indicated that the state is not aware of any natural resources for which it acts as a trustee that
are potentially ihrcatened or damaged as a result of past or current waste disposal practices
conducted at DDMT. Furthermore, a search for possible location-specific ARARsS was
conducted during the 1990 RI activities {ref. 5), and no federal, state, or local natural
resources were found to be near the site. Before the completion of the final RIFS repori(s), a
CERCLA |04B.2 Notification Form will be submitted 1o the Department of Interior (DOI) by
LRDMT o evaluate whether the DOI is a trustee of any natural resources that may be
threatened by a release of hazardous substances from the site.
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3.6 Risk-based Preliminary Remediation Goals

The PRGs developed for use in DDMT work plans are designed to be protective using
conservative assumptions. In this way, they may be used for screening sites where a focused
investigation is conducted to select locations that represent “worst-case conditions.” and
decisionmakers can be confident that chemicals reponted below these concentrations would
result in acceptable risks at the site after a BRA. For risk-based PRGs, the following general
assumptions are used;

. Residential land use
*  Target risk level (TRL) of 1¢%; target hazard index (THI) of 0.1

The current land vse is industrial, and many areas of the facility are located where worker
exposures would be relatively infrequent. Risk estimates based on the TRL of 10 or THI of
0.1 would be protective if several chemicals were present below the specified concentrations.
However, under conditions where 10 or more chemicals were reported, additional review
would be required. More detailed information regarding PRG development and calculations
can be found in Section 3.6 of the Generic RI/FS WP {ref. 1}

3.7 Statistical Data Comparison

If a biased sample (assumed to represent a potential "hot spot” or high-concentration
location) shows concentrations exceeding the conservative screening PRGs {but below the
RAL), it is possible that the average concentration over the designatad exposurc area may not
represent a potential for adverse effects. Statistical sampling and comparison of estimates of
the average concentration would meet requircments to demonstrate acceptable risk-based
levels,

The exposure concentrations used in risk assessments reflect the arithmetic average of the
concentration that would be contacted over the exposure period. Although this concenuration
may not reflect the maximum concentration that could be contacted at any one time, it is
regarded as a reasonable estimate of the concentration likely to be contacted over time,
because tt is not reasonable to assume long-term contact with the maximum concentration.
Previded that no hot spots (areas of high conceniration relative to other areas of the site or
clevated above an RAL) are identified, risk estimates are based on the average concentration
(EPA RAGS, 1989; ref. 19). However, becausc of the uncertainty associated with any
esumate of soil concentration, the 95 percent upper confidence limit (UCL95) of the
arithmetic average is used for this estimate. The PRGs are based on the AVErage exposure
below the estimated concentration; therefore, these would also be compared with a statistical
estimate of the average.
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This method is also documented in EPA guidance for statistical comparisons. For example,
methods for testing whether soil chemical concentrations at a site are stansticafly below a
cleanup standard or ARAR are presented in Methods for Evaluating the Antainment of
Cleanup Standards, Volume I Soils and Solid Media (ref. 20). Several approaches are
identified, including comparison of a calculated UCL95 of the mean with the target
concentralions.

3.7.1 Statistically Based Samples

Surface soil samples will be collected at each site. A total of nine is the recommended
minimum because it is the smailest number of samples that can be used in an estimate of the
average concentration to be used in a UCL9S calculation without defaulting to the maximum
detected concentration. Nine samples provide information on the chemical distribution of the
contamination. The average is used to calculate 2 UCL9S, which gives the upper confidence
limit of a data set a 95 percent confidence.

The objective of the sampling program is to allow a set of discrete samples collecied from a
site to be generalized to the entire site. This form of systematic (probabilistic) sampling is
proposed to assist in reaching conclusions about a site as efficiently as possible, while
maintaining a degree of confidence that the site has been effectively sampled.
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4.1 Objectives

Samples wilt be coilected from surface soils and soil borings to characterize the horizontal
and vertical extent of soil contamination that may have been caused by a release from Site 57.
Soil samples will be collected and analyzed in accordance with the procedures outlined in the
Generic QAPP (ref. 15). Upon completion, sail borings will be grouted in accordance with
the procedures owtlined in the Generic QAPP.

The objectives of the groundwater investigation are (o achieve a better understanding of the
Fluvial Aquifer characterisiics including the direction and velocity of grovndwater flow, the
horizontal and vertical extent of groundwater contamination, the distibution of contaminant
concentrations, and the degree of interconncction berween the Fluvial and Memphis Sand
aquifers. To achicve these objectives, groundwater samples will be collected from new and
existing monitoring wells to assess groundwater quality that meeis the following criteria:

. Flows onto DDMT from offsite

. Indicated the presence of contaminants in the past
. Is upgradient of known contamination
. Is associated with Site 57

Samples will be collected and analyzed in accordance with the procedures outlined in the
Generic QAPP (ref. 15), Water ievel measurements will be performed on all wells and data
obtained will be used to characterize the potentiomelric surface of the Fluvial Aquifer,

4.2 Site 57: Building 629

4.2,1 Site Description and History

Site 57 (Building 629 spilt arca) is the former hazardous materials storage building that has
been used to store dichlorediphenyltrichloroethane (DDT), herbicides, solvents, oxidizers,
and other toxic and corrosive materials. Past spills may have occurred in this area, including a
documented spill of an unknown amount of hydrofluoric acid. Site 57 contains a rail-foading
dock approximately 125 feet leng, located near the southwestemn corner of Building 629,
where pesticides. polynuclear aromatic hydrocarbons (PAHs), and volatile organic
compounds (VOCs) were detected during the previous RI (ref. 5).

4.2.2 Existing Data

Sampling data for OU-4 were collected during 1990 (ref. 5) and during ESE's groundwater
monitoring field effort {ref. 2). Details of the chemical analyses are provided in Appendix B.
Four surface soil samples (less than 0.5 fooi bls) were 1aken around Site 57 (Building 629) in
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areas where past spills may have occurred (see Figure 4-1}. PAH contamination and
pesticides (including 1,1 +1-dichloro-2,2-bis(4-chlorophenyl)ethylene [DDE], DDT, dieldrin,
methoxychlor, gamma-chlordane, and beta-hexachlorocyclohexane [beta-BHC]) were
detected in all four samples. Tolucne also was detected at low concentrations in all four
samples, while 1,1,2-trichloroethane, tetrachloroethene. and tnchloroethene {TCE) were
detected in onc of the samples. The metal contamuenanis—arsenic, fead, mercury, barivm,
cadmium, chromium. copper, and zinc—were present in at least three of the four surface soil
samples. Sail sample results are summarized in Appendix B,

Groundwater samples were coilected from momitoring wells MW-39, MW-38, MW.17, MW-
[9, and MW.-20, which are screened in the Fluvial Aquifer (see Figure 2-3). Analyrical
results detected tetrachlorcethene and TCE in MW-39, Acetone, a common laboratory
contaminant and a degradation product of decontamination solvent, was detected in MW-17
and 20, as well as in the upgradient well (MW-16). Phthalates. which are commen sampling
conlaminants, also were detected in all of the wells except MW-38. Groundwater sample
results are summarized in Appendix B.

Subsequent sections of this FSP describe the sampling strategy and future sampiing activities
propased for Site 57.

4.2.3 Soil Sample Location and Rationale
Sampling locations at Site 57 were evaluated and selected by the following methods:

. Loading and Unloading Area—The potential exists for releases as a result of
spills at loading and unloading areas,

. Storage Locations—The polential exists for release from leaking and damaged
containers at storage areas.

. Historical Information (e.g., recorded spills, results from previous
investigations}—The potential exists for contamination at historical spill
locations or is indicated using results from previous investigations.

. Site Topography and Drainage Pathways—Storm water contacting induostrial
activilies can become contaminated, Also, contamination as a result of spills
flows naturally through drainage pathways.

Sampling locations are subject to slight changes according to field screening results and field
observations such as vegetative stress and naticeable statning. This approach is conststent
with DDMT's overall approach io evaluating worst-case scenarjos and to selecung "biased”
sample locations at Site 57.

110479, 227001 . DOC 4-2 9710795
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4.2.4 Patential Contaminants of Concern

Review of the site history and the previcus sampling analytical results indicates that the
poeniial contaminants of concern (PCOCs) for Site 57 are VOCs, serivolatiie organic
compounds (SVQCs). PAHs, metals. and pesticides..

4.2.5 Soil Sampling and Analysis

Nine shallow boreholes are initially proposed along the perimeter of Site 57 to determine
contaminant concentrations in shallow soil in a2 manner that satisfies the DQO identified in
Table 3.1. Shailow boreholes are positioned in areas identified by the criteria provided in
Section 4.2.3 (see Figure 4-2) and sampled a1 2, 5, and 10 feet (or as otherwise directed by
the fzeld engineer or hydregeologist) for field screening of PAHs, VOCs, SVQCs, metals, and
pesticides (Level 2 analyses). Shallow borings are appropriale at this site because releases
from Building 57 were at the surface. Up to six additionat borings may be installed based on
the resulis of the initial nine borings. The location and depth of these borings will be based on
the results of the field screening analyses. Ten percent of the surface soil samples will also be
analyzed for Level 3 data quality 1o conduct the data comparisons defined in Section 3.3 of
this work plan.

4.2.6 Groundwater Sampling and Analysis

Two groundwater samples will be obtained from the Fluvial Aqutfer to characterize
groundwater contamination that may have been caused by a release from Site 57 and to
further define the potentiometric surface. A monitoring well will be installed south of
MW-34 10 characterize Fluvial Aquifer groundwater quality from other potential sources in
QU-4 (well U in Figure 4-4). From information collected to date, it appears that this well also
will be used to evaluate groundwater downgradient of OUs-2 and 3. This menitering well,
along with other Fluvial Aquifer monitoring wells, will be used to characterize the extent of
the suspected area of hydraulic interconnection between the two aquifers.

On the basis of the information obtained from the groundwater investigation, the feasibility
of installing an additional deep well, screened in the Memphis Sand Aquifer, will be
evaluated. This decision will take into account the following:

. Nature and extent of contamination at Site 57

. Nature and extent of contamination in the Fluvial Aquifer

. Potential hydraulic interconnection between the two aquifers
» Topography of the top of the confining clay bed

. Geotechnical properties of the confining clay bed

Existing moritoring wells MW-18, MW-19, MW-20. MW-27, MW-34, MW.-38, and
MW-39 will be sumpled according to procedures outlined in the Generic QAPP (ref. 15),
Section 5.4, Locations of the existing monitoring wells are shown in Figure 4-3, Groundwarter
samples will be screened for VOCs, SVOCs, unfiliered metals, and pesticides. The
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groundwater samples collected witl be analyzed and reported by the offsite laboratory using
Level 3 QC reguirements.

4.3 Facilitywide Groundwater Investigation

4.3.1 Strategy Summary

The goal of the groundwater investigation is to achieve a better understanding of the Fluvial
Aquifer characteristics. the contamination within it, and the degree of interconnection
between the Fluvia! and Memphis Sand aquifers. The overall objectives to meet this goai
include the following:

. Prepare a current potentiometric map for the Fluvial Aquifer, based on
existing and additional monitoring well locations.

. Assess groundwater quality flowing onio the facility.

* Evaluate the nature and extent of the contamination plume beneath Dunn Field
and offsite 1o the west.

. Assess the potential hydraulic interconnection between the Fluvial Aquifer
and the deeper Memphis Sand Aquifer.

As part of the groundwarer quality assessment at DDMT, this FSP includes the installation of
as many as 21 new wells (A through U, see Figure 4-3) and the replacement of one existing
well as described in Section 4.3.3. Nine of these wells will be placed around DDMT's
perimeter, six will be placed outside of DDMT's property west of Dunn Field. five optional
wells will be placed farther west (along Elvis Presley Boulevard or at other locations if
uppropriate), and a final well will be placed in the suspected area of hydraulic interconnection
between the Fluvial Aquifer and the deeper Memphis Sand Aquifer.

Fluvial Aquifer wells will be screened just above the Jackson Formation/Upper Claiborne
Group, which serves as the confining layer of the Memphis Sand Aquifer and the base of the
Fluvial Aquifer. Groundwater near the base of the Fluvial Aquifer will be monitored because
many of the detected organic compounds are characteristic of dissoilved constitrents of dense
nan-aqueous phase liguid (DNAPLY), which are likely to accumulate at the top of the low
permeability clay and present a source of dissolved organic compounds near the base of the
Fluvial Aquifer. Drilling 1o the top of the Jackson Formation/Upper Claiborne Group also
provides information on the elevation of the top of the confining layer as well as a lithologic
description of the entire fluvial sequence.

For information about preposed monitoring wells associated with a specific site, refer to the
QU-specific FSP for that site. Currently, known groundwater contamination at Dunn Field is
being addressed through an [RA, which includes the proposed installation of a recovery well
for testing purposes. A technical memorandum will be issued describing the drilling and
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testing of the recovery well, with intcrpretation of results, and providing recémmendations
for location, construction, spacing, and pumping rates for addiional recovery wells.

4.3.2 Existing Data

MWs-3 through 15, MW-28, MW-29. and MWs-30 through 35 arc lecated in Dunn Field and
screened within the Flevial Aquifer. VOCs and metals have been detected in the groundwater
in MWs-3 through 13, MW-29, MW-35 MW-31, and MW-32 during the previous RI (ref, 5)
and during investigations conducted by ESE (ref. 2). Table 4-1 presents the maximum
concentration of contaminants found in Dunn Field groundwater samples. Previgus sampling
activities also indicate the presence of YOCs and metals in Main Installation wells MW.-21,
MW-22, MW-25, and MW-26. Refer to Appendix B for completc sampling data. Tables 4-2
and 4-3 show comparisons of existing daa with ARARs and PRGs.

4.3.3 Monitoring Well Location and Rationale

Figure 4-3 illustrates the locations of proposed monitoring wells addressed in this FSP, as
well as the potentiometric contours of the Fluvial Aquifer in November 1993, Proposed
locations are in the general area of placement; the exact placement of wells depends on a
field check 1o ensure accessibility and absence of overhead or underground barriers such as
power lines, underground cables, water lines, or other obstructions. Proposed monitoring
wells have net yet been numbered to allow for greater flexibility in placement, addition, or
deletior: of any wells. Proposed wells are lettered in Figure 4-3 for convenience in discussion.
The proposed wells will be numbered by the fieid team leader (FTL) in a manner consistent
with standard well numbering practices at DDMT.

Wells A through E, when used with existing wells, have been placed to aid in the revision of
the potentiometric surface map and to assess groundwater quality flowing onto the facility.
Their positions were chosen 1o fill voids in water quality and water level data. Wells F, G, H,
and [ are upgradient from MW-26, MW-235, MW-22, and MW-21. respectively. As discussed
in Section 4.3.2, these existing wells have indicated the presence of VOCs and metals in the
past. Wells F, G, H, and I will therefore be useful in characterizing contamination associated
with the existing monitoring wells, assessing groundwater quality flowing onto the facility,
and providing the water level data necessary 1o update the potentiometric surface map,

Wells I through T have been placed to aid in delineation of the nature and extent of the
contamination plume west of Dunn Field ard to provide water level data necessary (o update
the potentiometric surface map. Wells K, L, and M will be installed first, with wells A
through H installed next. Chemical analyses from Wells K, L. and M will be evaluated during
the instaliation of Wells A through H, and a round of water level readings will be taken from
new and existing wells. The chemical data will be used to evaluate whether the
contamination is bound on the western side of the plume. The waier level data will be used 1o
revige lhe potentiometric surface map. A critical companent of this investigation is that the
need for the next proposed well is constantly reevaluated as new data are obtained from the
last well that was dritled,
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-~ Table 4-1 i
Maximum Concentration of
Contaminants Found in Dunn Field Groundwater
Defense Depot Memphis, Tennessee
Constituent MCL (ug/L) Highest Level Detected
During 1990 RI
(rg/L)/(location)
Volatile Organic Compounds
t,1-Dichloroethylene 7 160 (MW-10)
1,2-Dichloroethylene (total) Fi] 520 (MW-11)
tetrachleroethylene 5 240 (MW-10)
trichloroethylene 5 3,108 (MW-12)
carbon tetrachlonide 5 77 (MW-6)
Metals
arsenic 50 210 (MW-I4)
barjum 2,000 3,740 (MW-14)
chromium 100 1,240 (MW.7} °
lead 15° E,OOC (MW-10)
nickel GO 602 (MW-7)

. "Action Level

Notes:

MCL = Maximum Contaminant Level
Hg/L = micrograms per liter
MW = manritoring well

Source: Engincenng Science. 1994, Focused Feasibility Study: Dunn Field
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. Table 4.2
Camparison of Parameters Detected with ARARs and PRGs
oy OU-4, Site 57, Groundwater
Defense Depot Memphis, Tennessee
‘ Parameter Maximum Mwg' Risk based ARAR-based PRCs
Concentration w/Contaminants PRGs"™*
Detected {mg/L) Detected {mg/L)}
' MCLs? TN
{mg/L) Guidanee
Levels
{mg/L}
Anthracene 0.00134 39 1.065 N/A NiA
Benzo(a)anthracenes 33E-0Q5 ag.38 1.17E-04 N/A NiA
Benzo(a)pyrene 4.6E-D5 39,38.20 1.17E-05 0.0002 /A
Benza(b)fluoranthens 6.3E-05 39.38,19.17 1LI7E-(4 N/A MNiA,
Benza(g.h, iiperylene 9,3E-05 39 N/A N/A NIA
Benzo(k){lucranthene 2.9E-05 338,19 0.001 NIA N/A
Chrysens {.27E-04 3% £.012 Nia NiA
Dibanzo{a.hlanthracens 5.0E-06 19 1.17E-05 NiA NiA
Fluoranthene T.5E-03 39.38.10,13.16 1.25E-04 NiA N/A
Indeno(1.2.3-cd)pyrene 2.0E-05 39,16 1.17E-04 Nfa Nia
Naphthalene 0.0012 17,19 0146 N/a, 0025
Phenanthrene 1.58E-04 39 NfA NIA MNfA
Phenol 10059 38.35.20.16 219 NiA 350
. Pyrene 1.66E-04 19 0.11 N/A NIA
Tetrachloroethens D.00239 12 0.001 0.005 0003
TFrichloroethene 0.00353 39.38.14 D.004 D.005 Q.005
Aluminum 1200 20,39.38,19,16 NIA N/A N/A
Arsenic 0.0062 16,20,39 4.87E-05 0.050 0.05
Barium 0.567 35,20.38,39.16 D.256 2.0 1.0
Soluble Barium 0.112 19.20.39,15 0.254 2.0 1.0
Cadmium - 0.008 17.19 0.002 0.005% 0.01
Chromium® 0.191 20,38,19,19.16 0.018 0.1 0.05
Cobalt 0.0632 19.17 . NA N/A NiA
Copper 0314 20,38,3%,19.16 0.135 .30 L.
Lzad : 0.0852 20.38,39,19,14 N/A 0.015 .50
Scluble Lead 00423 i9 NFA 0.015 0.050)
Mercury 6.6E-04 19.17 3.001 0.002 0.002
Nickel 0.040 2016 0.073 D.t 0.0134
Zinc 1.321 200,38.39,19.15 1,095 LY 5.0
* For MW locations, refer to Figure 2-4. First MW locatjon reponed = MW locatzon of maximum
concenirauon.
® PRGs are based on standard exposure assumptions for ingestion, inhalation, and dermal contact.
following RAGS Supplemental Guidance, OSWER Directive 9285.6-03, Valves developed by U5,
EPA Regien [X Technical Memorandum (August 8, 1993).
¢ A risk assessment will be performed before finalizing these PRGs.
. ? Stare of TN Guidance levels and maximum congentration detected values are tor 1ol chromium.
Nowe: N/A = not available
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. Table 4-3
* Comparison of Paramelers with PRGs
' OU-4, Site 57, Soil
Defense Depot Memphis, Tennessee
Maximum Surface Scil
Concentration Detected Samples® PRG*
Parameter (mg/L) Detected : (mg/L)
Trichloroethene 2.1 42 2.77
Dibenzofuran 24 42.43,10,11 163
2-Methylnaphthalene 2 11,10 , N/A
Acenapthens &4 42,23 10,11 2430
Anthracene I30 42.43.10,11 12200
Benzoi{a)anthracene 970 42.43.10,11 0.13
Benzoda)pyrene 450 42,43,10.11 0.013
Benzo(k)fluoranthene 450 42.43.10,11 5.55
Benzo(b)fluaranthene 540 42,43, 10,11 013
Benzo(g.h.ilperylens 50 42.431,10,11 N/A
Chrysene G20 42.43,1¢.11 5535
Dibenzofah)anthracens 160 42.43,10,11 0013
Flooranthene B&D 42,43.10,11 1630
Fluorene 47 42.43.10,11 1620
Indeno (1,2,3¢d) pyrane 3i0 42,43,10.i1 0.535
. Naphthalene 4.6 11,10,43 1610
b Phenanthrene 620 42.43,10.11 N/A
Pyrene B0 42,43,10,11 1220
4.4'.DDD 3.6 11,10,42.43 0.395
4,4-DDE ) ki) £1.42.43,10 0.279
44-DDT 59 11,42.43,10 0.279
Chlordan= 4.4 10 0.0729
Merhoxyehlor 1.5 47 203
Heptachior 0.12 1o 00211
Heptachlor Epoxide 0.25 10 0.0104
Arsenic 26 4342.11,10 0231
Barium 343 P42 12200
Cadmiem [L.8 42 11,1 174
Chramum® 135 11.42,43,10 258
Lead 1680 11424310 N/A
Mercury . 1.3 42,11 521
Nickel : 367 42 3470
Silver 9.0 | B6B
* Far sample locations, refer to Figure 4-1.
® PRGs are based on standard exposure assumpticns for ingestion. inhalation. and dermal coniact
following RAGS Supplemental Guidance, QSWER Directive 9285.6-03. Values developed by U5,
EPA Region IX Technical Memarandum {August 6, 1993},
. ¢ Maximum concentration detected values are for toral chromijum.
i Note:
NfA = not available
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A final well, Weil U, will be placed in the area of suspected hydraulic interconnection {water
lable low) between the Fluvial Aquifer and the deeper Memphis Sand Aquifer. The purpose
of Well U is to assess stratigraphy and groundwater quality in the immediate vicinity of the
area of suspected hydraulic interconnection. The absence or presence and elevation of the
Jacksen Formation/Upper Claiborne Group at this location also will be evaluated. Evaluation
of both water quality and stratigraphy at this localion is intended to provide critical
information concerning the probabiliry of DDMT activities affecting the Memphis Sand
Aquifer. Exact placement of this final well will depend on groundwater elevation data from
the other wells. In general, the well is expected to be placed in QU-4 near the southwestern
corner of OU-1.

The proposed deeper Memphis Sand Aquifer well, discussed in Section 4.6, may be instailed
1f Well U does not encounter the Jackson Formation/Upper Claibarne Group or if the
graundwaier is found to be contaminated at Well U. Corps of Engineers/Huntsville
(CEHND), DDMT, EPA, TDEC, and U.S. Geological Survey (USGS) are requested o be
present when drilling Well U. Written permission must be provided by the Commander of
DDMT prior 1o installation of this wall.

4.3.4 Stratigraphic Test Borings

A srratigraphic test bering (STB- 12. see Figure 4-3} will be completed through the Fluvial
Aquifer to the top of the Jackson/Upper Claiborne confining unit prior to installation of the
wells discussed in Section 4.3.3. The purpose of the boring is 1o assist in well installation by
identifying stratigraphic features of the area and to characterize the offsite fluvial system for
patential contamination and geotechnical parameters. Three samples will be taken and
analyzed for screening Level 2 VOCs, SVOCs, TAL metals, and PCBs/pesticides: one from
the surface, one within the saturated zone, and another based on the results of field screening
and visual inspection of the core. A Shelby tube sample will also be taken from the
Jackson/Upper Claiborne confining unit and analyzed for all geotechnical parameters
identified in Section 5.4.2.5 of the Generic QAPP (Ref. 15), including triaxial permeability,
as well as total organic carbon (TOC) (EPA Method 415.1), cation exchange capacity
(3W-846 Method 9080}, pH (SW-846 Method 9045), and alkalinity (EPA Method 310.1M).

4.3.5 Potential Contaminants of Concern
Previous investigations of the groundwater in the vicinity of or upgradient t¢ the proposed

wells indicate the presence of VOCs and metals. Therefore, the PCOCs for this pertion of the
investigation are VOUs, metals, and pesticides.
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4.3.6 Groundwater Sampling and Analysis

The existing monitoring wells and analytical parameters selected for evaluation (see

Figure 4-4) are presented in Table 4-4. Weil-specific analytical parameters were based on a
review of existing groundwater data (ref. 2: ref. 5). Additionally, eight of the wells (MW-3,
MW-6, MW-8, MW-13, MW-14, MW-32, MW.34, and MW-36) will be analyzed 1o collect
data for the evaluation of alternatives and to assess the risk of conlamination associated with
the facility. The additional analytical parameters include TOC, sulfate, nitrate/nitrite,
chlarides, ammonia, and iron. The eight wells were selected because of their location arcund
OU-1, which will allow for a systematic sampling approach. Proposed menitoring wells A
through I will be analyzed for TCL/TAL constituents to provide a comprehensive analysis of
potential contaminants coming on to the facility {i.e., upgradient, background locations).
Moniioring wells K through U will be analyzed for VOCs and metals to determine the
western extent of groundwater contamination.

4.3.7 Geotechnical Sampling and Analysis

At each proposed fluvial well, a sample will be selected from the saturated portion of the
Fluvial Aquifer and analyzed for grain-size distribution, Atterberg limits, and moiscure
content following sampling and geotechnical methods presented in Section 5.4.2.5 of the
Generic QAPF (ref. 15). The sampling interval will be selected by the geologist in the field.
Proposed fluvial wells O, K, I, D, and B (see Figure 4-3) will be sampled and analyzed for
additional transport parameters from the fluvial aquifer and additional geotechnical
parameters from the Jackson/Upper Claiborne confining unit. At each of these five wells, the
Fluvial Aquifer geotechnical samples will also be characterized for TOC (EPA

Method 415.1). cation exchange capacity (SW-846 Method 9081), pH (SW-846

Method 9043), and alkalinity (EPA Method 310.1M) to support qualitative and quantitative
assessments of contaminant fate and transport. A Shelby be sample will also be taken from
lhe Jackson/Upper Ciaiborne confining unit at each of the same five wells and analyzed for
all geotechnical parameters identified in Section 5.4.2.5 of the Generic QAPF (ref. 15),
including triaxial permeability, as weil as TOC (EPA Method 415.1). cation exchange
capacity (SW-846 method 9081), pH (SW-846 Method 9045), and atkalinity (EPA

Method 310.1M). Permeability data will be used to cvaluaie the potential for groundwarer
flow from the Alluvial Aquifer to the Memphis Sand Aquifer through the clay confining unit.
‘The open wellbore within the Jackson/Upper Claiborne confining unit will be plugged with
high selids bentenite grout to the base of the silt trap,

4.3.8 Hydraulic Conductivity

The hydraulic conductivity of the water-bearing zone in which each monitoring well is
screened will be estimated using a rising-head pneumatic slug test method. This stug test
method will allow testing to be performed quickly, and the nearly instantanecus removal of
the pneumatic slug will eliminate much of the noise in the very-early-time data that is often
present in manuat slug test methods performed in transmissive aquifers. It is anticipated that

HB479.U4. Z2/001 DOC ] d-13 %/29/95
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Tabie 4-4
Monitoring Wells and Analytical Parameters Selected for
Semi-Annual Assessment
Defense Depot Memphis, Tennessee
Location Monitoring | VOCs | SVOCs | Total Metals
Well
Dunn Field 2 - - X
Cunn Field X X
Dunn Field 4 X _ X
Dunn Field 3 X - X
Dunn Field 6 X x X
Dunn Field 7 X X
Dann Field 2 X X
Dunn Field 9 X - x
Dunn Field 19 X - X
Dunn Field L X - X
Dunn Ficld 12 X X
Dunn Freld 13 X X X
Dunn Figld 14 - p. 4
Dunn Field 15 X - X
Crunn Field 28 - - X
Dunn Field 29 X X X
Dunr Field x| - X X
Duan Field 3 X X
Dunn Field 32 X
Dunn Field 3 —l - x
Dunn Field 34 - - X
Punn Field 35 X X X
Dunn Field 15 X
Dunn Field » - - X
Main Installation 17 X - x
Main [nstallation 9 X X
Main Installation 20 X - X
Main [nstallation 21 X - x
Main Installation 22 X X

4-14
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Table 4-4
Monitoring Wells and Analvtical Parameters Selected for
Semi-Annual Assessment
Defense Depot Memphis, Tennessee

Location Manitoring |. VOCs SVOCs |- Tota) Metals
Well
Main Installution 22 X X
Main Installarton 24 X X X
Main Irnstallation 25 X - X
Matn Instaltation 26 X - X
Main Installation 33 X X X
Main Instailation 39 X - X

Notes:
X = Sample will be caltecied far the listed paramster

- = No sample required

4-15
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the data will be analyzed using the method of Bouwer and Rice (ref. 18); however, other
methods may be appiicable depending on the nature of the hydrogeologic svstem.

4.3.9 Monitoring Well Abandonment

Based on information provided by DDMT and CEHND, MW-17, located in the north central
portion of OU-4 (see Figure 4-3). has becn damaged and may no longer be uzable. As part of
the OU-4 field activities, this well will be inspected and, if necessary, plugged and abandoned
in accordance with American Society for Testing and Materials {ASTM) D 5299 and TDEC
requirements. A new well will be drilled to replace it.

4.4 Fluvial Aquifer Monitoring Well Installation

4.4.1 Soil Sampling

As discussed in Section 4.3.1, each monitoring well boring will be drilled 1o the top of the
Jackson Formation/Upper Claiborne Group. Soil sampies will be collected at 5-foot intervals
from each soil boring for visual classification. The samples will be collected on the basis of
field screening and at the discretion of the field geologist. Selected soil samples also will be
submutted for geotechnical analysis as discussed in Section €.3.6. Refer to the Generic QAPP
(ref. I5), Sectica 5.4, for soil sample anaiyses.

4.4.2 Well Design

Well and screen placement depths will be developed according to site-specific field
conditions and will be determined by the onsite field geologist, Refer 10 the Generic QAPP
(ref. 15), Section 3.4.1, for Fluvial Aquifer monitoring well design and construction details.

The depth of these weils is approximately 100 to 150 feet, based on data from previous
studies. A 10-foot polyviny! chloride (PVC) screen will be placed at or near the base of the
Fluvial Aquifer. Risers used in the construction of the wells will be PVC. However, if
DNAPL or elevated concentrations of VOCs are observed, stainless steel will be considered
as the wel] construction material. Figure 4-3 shows the general locations proposed for the
installation of these wells. Montitoring wells wili be numbered by the FTL during field
operations (o allow greater flexibility in placing wells as more information is obtained.

4.4.3 Monitoring Well Development

The new monitoring wells will be developed in accordance with the procedures outlined in
the Generic QAPP (ref. |5), Section 5.1.2. In addilion 1o the new wells installed at OU-4, ail
existing monitoring wells at DDMT will be purged in accordance with the procedures
oudined in the Generic QAPP (ref. 15), Section 5.4.2.7.
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4.5 Quarteriy Monitoring of Groundwater Levels

Groundwater levels will be measured in all DDMT wells both cnsite and offsite for the first
year. The purpose of this quarterly monitoring will be to evaluate levels of groundwater
flucteation in the wells and to further define the direction of groundwater flow. Water levels
will be measured using standard measuring techniques described in the Generic QAPP

(ref. 15), Section 5.1.2. If the fluctuation is not significant, measurements may be conducted
semi-annually after the first year.

4.6 Memphis Sand Aquifer Monitoring Well
Installation and Sampling

The following task is tentatively described, but installation will depend on the evaluartion of
offsite and OU-4 investigations. The confining unit clay will be drilled through only after
provision of a written directive from the regulatory agencies to the Commander of DDMT.

4.6.1 Purpose

The mtent of a deep aquifer well witl be 1c evaluate Memphis Sand Aguifer groundwater
quality downgradient from the area of suspected hydraulic interconnection between the
Fluvial Aquifer and the Memphis Sand Aquifer.

One of two criteria may be used to decide if the Memphis Sand Aquifer well is needed, Tt will
be installed under the following conditions:

. If Well U is contaminaied; or

’ If no Jackson Formation/Upper Claiborne Group is encountered in drilling
well U, it may be completed as a Memphis Sand Aquifer well.

The locauan of this monitoring well will be established after the extent of the suspected area
of hydraulic interconnection between the Fluvial and Memphis Sand Aquifers has been
evaluated by the instaliation of monitoring wells west of Dunn Field and at QU-4 (as outlined
in this FSP). This well will be located next to 2 Fluvial Aquifer monitoring well, so that a
nested well pair within the suspecied area can be established between the two aguifers.

Two scenarios will develop when drilling begins. which are that the Tackson
Formation/Upper Claiborne Group will be encountered or it will not. In the first instance,
when the clay is encountered. the well will be completed as a Fluvial Aquifer well seased at
the top of the clay. This Fluvial Aquifer well will be sampled. If the groundwater is
contaminated in Well U, the Memphis Sand Aquifer well will be considered.

110479 U4.72/00 1 DOC d-F7 0/19/95
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The second seenario occurs if the Jackson Formation/Upper Claiborne group is not
encountered, Before drilling, a range of expected depths 1o the top and bottom of the Jacksan
Formation/Upper Claiborne Group wiil have been projected at the drilling site as based on
existing data. As drilling progresses and no clay is encountered, and as long as the borehole is
still within the expected range of the confining unit clay, drilling will continue. When the
borehole is advanced to the bottom of the expected range, plus whatever contingency was
previously agreed upon, the borehole will be in the Mermphis Sand Aquifer, and therefore. it
will be concluded that the clay bed is missing there. At this point, the most cost-effective
solution would be to complete the well as a Memphis Sand Aquifer well. CH2M HILL

‘recommends this approach, using a construction essentially as shown in Figure 5-3 of the
Generic QAPP (1ef. 15), only deeper. The second part of this scenario is that a Fluvial
Aquifer well would be aiso necessary at this location, ta provide the data to determine the
potentiometric head differences between the aquifers at this potential point of
inlerconnection.

4.6.2 Evaluation of Aquifer Interconnection

Nested pair monitoring wells MW-32/MW-37, located west of Dunn Field, and the new
nested pair resulting from installation of the Memphis Sand Aquifer well will be sampled for
water quality parameters to evaluate the degree of interconnection between the two aquifers.

Nested pair monitoring wells MW-32/MW-37 are installed outside of the suspected area of
hydrautic interconnection between the two aguifers where the Jackson Formation/Upper
Claiborne Group confining unit is 90-feet thick. The head difference between these two wells
is about 70 feet. This head difference indicates minimal interconnection of the aquifers at this
location. The new nested pair will be located inside the suspected area of hydraulic
interconnection.

In addition to the PCOCs, the four monitoring wells and the deep well will be sampled for
tite following paramerers:

Aluminum . Bicarbonale

Silica : Sulfate

Iron : Chloride

Calcium . Fleoride

Manganese . Nirate

Sodium . Tatal dissolved solids
Potassium : Hardness, as CaCO,
Tritium

The concentrations of these parameters will be compared between the deep well and shallow
well in each nested pair. If minimal interconnection exists between the two aquifers, there
should be a significant contrast between the water quality parameters in each aquifer. 1f
mixing of groundwater is occurring, then the concentrations of the parameters in the
Memphis Sand Aquifer and the Fluvial Aquifer should be similar. This comparison of water
quality parameters between both pairs of nested wells will provide 2 qualitative indication of
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the degree of inlerconnection between the Fluvial Aquifer and the Memphis Sand Aquifer
inside the area of suspected hydraulic interconnection at DDMT.

4.6.3 Monitoring Well Installation

The Memphis Sand Well will be a doubie-cased monitoring well. The initial (surface) casing
will be installed into the Jackson Formation/Upper Claiborne Group, which separates the
Fluvial Aquifer from the underlying Memphis Sand Aquifer. The purpose of the surface
casing is to prevent mixing of Fluvial Aquifer groundwater with Memphis Sand Aquifer
groundwater inside the monitoring well borehole. The monitoring well (which is the second
casing) will be instailed inside the surface casing.

The surface casing will be steel and will be of sufficient inside diameter {(ID) to allow drilling
and installation of a 4-inch-diameier monitoring well. The surface casing will be insialled a
minimum of 3 feet into the top of the Jackson Formation/Upper Claiborne Group. The
borehole 1o be drilled for the surface casing will be of sufficient diameter Lo allow a 2-inch
annular space between the wall of the borehole and the outside of the surface casing. A
drillable plug wiil be installed in the bottom of the surface casin g before installation, thus
providing a clean eavironment down to the top of the confining bed before drilling into the
Memphis Sand Aquifer.

After drilling and placement of the surface casing to the target depth, the annular space
between the borehole and outside of the surface casing will be pressure-grouted using a
cement/bentoaite slurry that conforms to ASTM D 5092-90. The grout wiil be placed using
tremie methods. The grout will be allowed to cure for a minimum of 24 hours before well
instaliation proceeds,

After installation of the minimum 8-inch-ID surface casing, a borehole will be advanced
through the confining unit, 1o 2 minimum of 15 feet into the Memphis Sand Aquifer.
Relatively undisturbed samples of the confining unit will be collected for laboratory
permeability testing as specified in the Generic QAPP (ref. 15). Section 5.4.2.5.

After reaching the target depth. a 4-inch ID, schedule 80, PVC monitoring well will be
installed in the Memphis Sand Aquifer in accordance with the procedures outlined in the
Generic QAPP (ref. 15), Section 5.4. Except for the ID of the monitoring well screen and
casing (which will be 4 inches). the well materials and completion will be the same as the
materials specified in the Generic QAPP.

4.6.4 Monitoring Well Development

Adter installation. the monitoring well will be developed using the procedures outlined in the
Generic QAPP (ref. 13), Section 5.4.2.7.

NI0479 U4 Z20001. D0C 4-19 W29/95
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4.6.5 Monitoring Well Sampling and Laboratory Analysis ]

After the well has been developed, a ful-scale chemicai analyticai scan will be run on the
groundwater sample. Sampling methods will be in accordance with the procedures outlined
in the Generic QAPPF (ref. 15), Section 5.1.2.

4.7 Geophysical Logging

Geophysical logging will be performed on rwo wells cuirently instailed in the Memphis Sand
Aquifer (MW-36 and MW-37, see Figure 4-3) and four wells installed in the Alluvial Aquifer
(MW-19, MW-34, MW-38, and MW-39). Natural gamma, caliper, and either dual density or
acoustic velocity logging will be performed to confirm the integrity of the grout seais, to
provide data on the configuration of the Jackson Formation/Upper Claiborne group confining
layer, and 1o evatuate the distribution of clays within the Fluvial Aquifer.

-
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5.0 Preliminary Data Needs for Remedial Alternatives

After the RI field work has been completed, the data can be assessed to evaluate the
appropriate future disposition of a site (NFA, FS, or IRA). Sites that require an FS to
meet the objectives of the pragram may require additional daa cellection. The additional
collection may be used to support the alternatives evaluatien, to refine selected
alternatives, ar to collect data to suppert remedial design activities.

5.1 Initial Alternatives

A cursory review of the RI sites at QU-4 has been conducted to develop a list of initial
preliminary alternatives, These initial alternatives have been tdentified from existing
data, from the PCOCs, and from knowledge about treatment technologies available. The
initial alternatives do not represent a complete, detailed avaluation of alternatives or
represent the final remedy. They do represent an initjal attemnpt at identifying altemnatives
that are likely to be on the final list of developed alteratives for evaluating a site for
remedial activities. Groundwater at Dunn Field currently is being addressed through an
IRA because of the known contamination in the groundwater at Dunn Field. The list of
initial alternatives for soil media at each site is presented in Table 5-1. '

5.2 Data Collection

For each alternative listed in Table 5-1, a select group of parameters has been identified.
These parameters must be considered when evaluating the identified alternative. A field
decision for each site will be made o assess whether the identified data needs will be met
during the RI field investigation. Factors affecting the decision to collect daia include the

following:

. Presence of contamination
. Spatial magnitude of contamination
. Concentrations of contaminants

Character of contaminants (VOCs, S\"’OCS, metals, and so forth}

Future data collection should be identified using data collected during the RI field
investigation and by completing a detailed identification of remedial alternatives for each

Site,

Existing data for groundwarer in wells at Dunn Field indicate the presence of VOCs,
SVOCs, and metals. The preliminary data needs for remadiation of Dunn Field
groundwater include potentiometric surface, concentration of contaminants, and
geotechnical data such as grain size and vertjcal hydraulic conductivity.
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Quarterly water leve] data and sampling data will be collected and analyzed for aj]
monitoring wells in the Dunn Field area follewing procedures identified in Section 5.1.2 of
the Generic QAPP (ref. 15). The data will aliow the groundwater flow direction and
contaminant levels to be evaluated for possible recavery wetl locations and proper design
parameters for treatment systems. Pump and treat systems include but are not limited to the

following:

. Alrstripping

. Metals removal {ion exchange, flocculation, or sedimentation)
. Biological treatment
. Filtration (multimedia)
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6.0 Quality Assurance for Field Sampling

The goal of quality assurance (QA) in the field is to provide data of known guality 1o the
profect team 10 support the project decision-making process. The implementation of QA
goals is the responsibility of the FTL. The FTL reports to the project manager (PM) and is
responsible for the coordination of field efforts, provides for the availability and mainienance
of sampling equipment and materials, and provides shipping and packing materials. The FTL
supervises the completion of all chain-of -custody records. supervises the proper handling and
shipping of samples, and is responsible for accurate completion of the field notebook. As the
lead fieid representative, the FTL is responsible for cansistently implementing program
QA/quality control (QC) measures at the site and for performing field activities in accordance
with approved work plans, policies, and field procedures. The Generic QAPP (ref. 15),
Section 3, provides details on meeting the goal of QA during the field investigation. This
section summarizes some of the critical field QA procedures, as well as the QA/QC samnples
1o be collected during the fieid investigation.

6.1 Field Documentation Summary

All field notes will be recorded in indelible ink on standard forms in bouind notebooks,
Section 4.3 of the Generic QAPP (ref. 15} contains all information that will be recorded in
the field book. A daily field log will be compieted by the FTL. This log wii! be signed and
dated daily. Significant events occurring during the day will be recorded and reported to the
PM. Daily communication is essential to evaluate whether timely corrective measures are
necessary. The field notebooks must provide a place for the field team members to sign and
date the entries. The FTL or designated representative will conduct weekly informal audits
for completeness. The following items must be entered:

. Sample labels

. Chain-of-custody records
. Field noteboaks - '
. Sampling operations

. Document control

6.2 Field Monitoring Summary

All field monitoring equipment will be calibrated according to the procedures outlined in
Section 6.1 of the Generic QAPP (ref. 15): all field procedures concerning groundwater and
soil sampling are described in Sectjon 5. Additienally, Section 5 cortains s0il boring and
monitoring well driiling procedures, geophysical survey and logging procedures, and all
cquipment decontamination procedures.
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6.3 QA/QC Sampling Summary

. Different types of QA/QC sampies will be collected and analyzed during the RUFS at
DDMT. These samples include the following:

Trip blanks

Equipment blanks

Field blanks

Field duplicates

Matrix spike/matrix spike duplicate {MS/MSD) samples
Split samples

6.3.1 Trip Blanks

Trp blanks are (0 be analyzed for VOCs only. Three 40-milliliter (mL} VOC vials wil]
accompany each ice chest that contains samples collected for VOC analyses. The trip blanks
will be filled with ASTM Type li water when they are shipped o the site {rom the laboratory;
the trip blanks will be shipped with sampting kits. One of the trip blanks wil] accompany split
VOC samples to the U.S. Army Corps of Engineers (COE) QA lzboratory.

6.3.2 Equipment Blanks

Equipment blanks are processed by rinsing decontaminated sampling equipment with ASTM
Type [ water obtained from the laboratory. The rinse water is collected in sample boitles,
preserved, and handled in the same manner as the samples. Equipment bianks will be
collected once a day for the equipment used during sampling procedurcs. Splil equipment
blank samples of the rinsate will be sent to the COE QA laboratory.

6.3.3 Field Blanks

Field blanks are samples of source water used for decontamination and are used to monitor -
the potential for contamination from the source water. One field blank will be collected from
each source once a week,

6.3.4 Field Duplicates

The FTL will cheose a1 least 10 percent of the Level 3 samples and 5 percent of the Level 2
samples from sample locations previously known to be contaminated, 2nd will collect
duplicate samples from those tocations. The source information will be recorded in the field
nales, but not on the chain-of-custody form. The identity of the duplicates will not be given
to the analyst, The source of information will be forwarded 1o the QA reviewer to aid in the
review and validation of the data. The source of the field duplicaie wiil be ¢learly identified
in the chain-of-custedy form sent tc the QA laboratory,

110479, U4 Z2/006. D0C a-2 0729795
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6.3.5 Matrix Spike/Matrix Spike Duplicate

MS/MSD samples will be collected and shipped to the laboratory for spike sample analyses.
Five percent of the samples collected at QU-4 will be accompanied by spike samples.
However, if an MS/MSD sample has not been coliected in a 14-day time period, a spike
sample will be collected and sent for sample analyses.

6.3.6 Split Samples

Split samples will be collected for 1 percent of the samples at OU-4. Tables 6-1 and 6-2
present the number of QA/QC samples 1o be collected at OU-4 as based on the assumption
that the duration of the field effort will be 20 days.

Split samples will be submirted 1o the contractor's laboratory as QC samples and to the COE
and EPA/TDEC laboratories as QA samples. The samples will be sent to the {ollowing
address:

COE Laboratory
Missouri River Division
420 South 18ih Street
Omaha, Nebraska 68102

1047004, Z2/006.D0C 6-3 939/95
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POSITIVE RESULTS IN GROUND WATER
DUNN FIELD — PERCHED WATER TABLE
DEFENSE DEPOT MEMPHIS TENNESSEE

| T
_ J PHASEI
L
|

PARAMETER .. ! _ T OMEL T mMwe |
NONHALOGENATED YOLATILES {ua/M
[_Ace:ana - as _I
NONHALOGENATED SEMNVOLATILES {ug/)
| bis{2=Ethyiheay!) chinalate —— s5J :
VOLATILE METALS {ugd)

Arsanic s5a 100

Luad 50115 (5) 188N
Margury . 2 5
Sealanium 50 80
NONVOLATILE METALS (Lg/

Antimany ] SON

Beyium 2000 475N
Cadmium 5 12N
Chromium [g) 100 118
Copper 1300 (d) 127N

Nickal 100 484

Zinc seo gy | 200N

Retarence — Rl Repart {153)

& MO Action Lavel

{e} No distinction between Chromium 111 and Chromium Y.

{d) MCLG. Primary MCL s Treetmem Tochnigua.

(M Secaondery MCL

J = Estimated value lasa than the sampie quantitaion -
limiz, but greater than zaro,

N = Spiked sample recavary not within conzrol limits.

NA = Net Availabla
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MEMPHIS SAND AQUIFER

. POSITIVE RESULTS IN GROUNDWATER
DEFENSE DEPOT MEMPHIS TENNESSEE

’PARA'MErEn L " i DATE, SMSL e Mwss Niwar

NONHALQGENATED VOLATILES {ugm

Acetona FHASE I - -- 35000
2~-Butangne FHASE |} 44 -
4-Mathyl - 2— pantanaona FHASE {f ! -— at

NONHALOGENATED SEMNOLATILES (ugn)

N=Nitrescdlphenylamine PHASE 1l —— 384 - [

MONVOLATILE METALS [ug/)

Barium PHASE N 2000 410 330
Chromium (g AHASE | 100 - £0
Coppar PHASE |} 1300 d) 10 20
MNikal FHASE |t 104 -— 20
ing PHASE I o200 (a) 73 150

Hefsrence RI Reaprt {1990}

MCL - SOwa Maximum Comanmert Lavei

(=} No distinction between Chramivm Il and Chromium Vi,

{d) MCLG. Primary MCL s Treatmant Toehnique.

(®) Secondary MCL

D = ldenthied in en analysis at a secondary dilutien facior,

J = Estimeted value lass then the ample quantitadon limibt,
but greater than zerg,

—— = Net dategted.

MA = Not Availah|s.




POSITIVE RESULTS IN SURFACE SOILS ’g
BUILDING 629 124
DEFENSE DEPOT MEMPHIS TENNESSEE

!
. PHASE 1 PHASE I

| FARAMETER ' _ L f‘ 8510 8511 ‘ 5842 5843

HALOGENATELD VOLATILES ugikg
1.1,2=Trichforoat here -—— - 11 -
Methylene chiaride 188 136 5B 78
Tatrechlorgethena - - a) -—

¢ Trichloroathere - = -~ i 2100 — -

MNONHALOGENATED YOLATILES ugrkg
Acetong 87 95 23 21
Carbon disulfids 24 8 - -—

|I Tolugne 8J . 18 dJ 7

HALOGENATED SEMIVOLATILES ug/kg

| Pantachteraphana o - = -— 7y |

NOMHALOGENATED SEMMNOLATILES ug/kg
bis(2 - Cthylhexyl) phthalata 500 - -- 13008
Dibanafuran 1300 5700 240004 4o
M- Nitrosod|phefiylaming 5108 190078 -= —=

Polynuciear Aramatic
Hydrocarbons (PAHS)

2—Methylnaphihalene 5004 2000, -— -—
Acenaphthene 2300 20000 B40QLLS 1100d
Acanephthylens s504 1600, - ]
Anthrecena 4400 26000 1300040 1808
Banzofe)anthracens 8500 1180000 570000 5300
Benzolalpyrare 8300 1000000 450000 5200
Benzo(k)flucranthane 9500 1100000 540000 8300
Banmig.h.lperytene 5300 T 850000 360000 2900
Benzaikilvoranthene 100C) Q20000 450000 -
Chrysana 82800 1200000 S20000 BEG]
Dibanzale.hjanthracwrg 1400 =l e ) 18000¢ 1400

! Fuaranthens 23000 2BO00Q0 860000 5300
Fluorers 2800 16000 4A7Doa.) 2agJt
Indanafl 23— ed)pyrans 4900 720000 210000 2800
Maphthaismre | 1900 4500 - 130
Phenanthrans 19000 2000000 820000 To0R

| Pyrene 18000 1800000 870000 S350

! TOTAL FAHs 130,050 1,429,330 B.473,000 &3.250

B-18 ‘




POSITIVE RESULTS IN SURFACE SOILS 124 80
BUILDING 629
DEFENSE DEPOT MEMPHIS TENNESSEE

. I ’ PHASE | PHASE I
PARAMETER o : | ss19 511 8842 $S43
P ) . S .
PESTICIDES ugfhy
4,4'-0D0 2100 3800 1400.0X% 32001
4.4'-00DE 45000 380000 90000, 25000
4.4'=00T B7000 580000 750004 oot
alphe—Chicrdana 40000 - - -
beta—BHC - - 1800%7 -
Qigldrim 240 -— - 45000
Endiin ketone - 120000 - -
gamma—Chicrd gre 40Dan 24004 5204 -—
Heptashlor 120 -- - -
Heptzcihiar mooxide 250 _— __ —_
LMum:mr::thl - - 15004 -
YOLATILE METALS mafkg
Arsnnic 12 © 12 8 ]
Lead a1 1680 1120 126
Mercury . [ {.080 .84 1.2 -—
NONVOLATILE METALS mgfkg

. Anthricny - ap i —— T
Barium . Lt 343 108 0.4 ;
Cadmium 1.1 2.0 11.8 -
Chramium == 24 135 39 15
Coppar 16 135 M3 . 15
Nickel - -- 367 5.0
Silver 3.0 ' 8.0 - -
Zne 6.4 860 10400} B4 8

Rate¢rarnce — Ri Raport {1990)

nn = Nat Availapie

B {(Inorganic] = Vaiua lpss han the Contract Required Cetactan Umit {CROL}, but greater then the
instrument Datection Limit (I01). B {Grganic) = Faund in methed bisnk.

D = ldentifled in &n analysia at & gecondary dilytien factor,

E = Concaritration exceacdnd the calibration rengs of the GC/MS inslrumant,

J = Estimated value less than the sample quanttatian imit, but greatar than zera.,

X = Estimaiod value due o & confirmed compaund which is off - scala in beth ealumns.

"F o Mo distnetion batween Chramium {111} and Chramium (v

== = Not deipetad.

E-19
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