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Executive Summary

Introduction

In October 1992, the Defense Depot Memphis, Tennessee. was placed or the National

Pdorades List by the U.S. Environmetnal Protection Agency. Therefore, Defense Depot

Memphis. Tennessee, mus_ fulfill requirements under the Comprehensive Environmental

Response, Compensation. and Liability Act and Nafional Oil and Hazardous Substances

Pollution Contingency Plan. A Remedial lnvestlgation/Feasibdity Study will be conducted to

evaluate the nature and exlenl of contamination, to evaluate the r_sk to human health and the

environment, and to screen potential cleanup .actions, The Generic Remedial

lnvestigadon/Feasibihty Study Work Plan was prepared to show bow the investigamin and

study will be accomplished. This Field Sampling Plan was prepaxed for Operable Unit 4 as a

supplement to the Generic Remedial Investigation�Feasibility Study Work Plan. The

Operable Unit 4 Field Sampling Plan h_s two ogjemives The first is to present a detailed

description of the proposed sampling and analysls 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

faallitywide groundwater investigation.

The ultimate goal of the Remedial Investigation/Feasibility Study is to select cost-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 idend fled, the

source of release must be determined, and proposed cleanup actions must be evaluated. By

implementing Ihe field investigation strategies described in the Field Sampling Plans, the

quantity and quality of data collected will aid in achieving the goal of the Remedial

lnvestigatJon/Feaalbillty Study at Defense Depot Memphis. Tennessee.
L

Site Background and Location

Defense Depot Memphis. Tennessee. receives, warehouses, and distributes supplies common

to all U,S. mifitary services and some civil agencies located primarily in the southeastern

United States. Puerto Rico, and Panama areas. The installation covers 642 acres of Jand in

Memphis, Shelby C_3un ty, Tennes.,ee, in the extreme 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 storage space is open Stored items

include food, clothing, electronic equipment, petroleum p,oducts, 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 dlvided into four operable umis for evaluation

purposes. Operable Unit 1, north of the Main Installation, Js called Dunn Field. The Main

Inslallafion is divided into three areas: the southwestern quadrant, Operable Unit 2; the
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southeastern quadrant including Lake Danleison and the golf course area, Operable Unit 3;

and i_e nc!rth-central area, Operable Unit 4. Sites identified in Operable Unil I for

mvesugatlon are a resuh of use of the area for landfill operations, mineral stockpiles, pistol

range, and mate fiats storage, Polcntial contamination of Operable Unit 2 may have _esaited

from spills or releases from the hazardous material storage and repouring area. sandblasting

and palming activities, or both. Storage of polychlorinated biphenyls and the use of pesticides

and herhicldes are potential sources of contanfinatlon for Operable Unit 3. Pnncipai

contafain_ion in Operable Unit 4 probably resulted from a wood treatment operation and
hazardous malerials storage.

Operable Unit 4 contains the former wood treatment dip vat area, which is now used for

pesticide storage and hazardous materials storage. Extensive remediabon of soils w_

conducted at this site during 1985 and 1986. Samples taken in 1990 revealed pesticides at

quangtation 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

Tlus Field Sampling Plan describes the Defense Depot Memphis, Tennessee, facility and

individual operable unit history and data gaps, locations, geography, surface water hydrology.

geology, bydrogeology, land use, 0aid Operable Unit d data needs Additionally, this Field

Sampling Plan describes the sampling strategy and sampling plan at Operable Unit 4. A

faeditywide investigation of the Fluvial Aquifer, including onsite and offsite wells, also is

presented in this Field Sampling Plan. The final section of the plan evaluales 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

exlent of soil and groundwater contamination attfibutable to past operations, and to gather

data to evaluate the feasibility of remedial actions for this site.

Sampling Strategy

A cost-effective sampling strategy has been developed to perform a Remedial

Investigation/Feaalbility Study at Defense Depot Memphis, Tennessee. This Field S_npling

Plan uses an observational approach]to field data collection and making field-blged decisions

to achieve the goals of the facility. The approach presented is intended to support a

reconmaendation of one of the following options tot Operable Unit 4:

Site upgrade (Feasibility Study activities, Remedial Designs. Remedial
Actions)

Site downgrade (support No FurtherActionl

Interim Remedial Action or Early Removal



To supportrecorart_endadonsin atimely manner,soilandwatersampleswill beuoflectedat
OperableUniE4 andanalyzedusinga fixed-based laboratory. Data must be of sufficient

quality to support 1he decialon-maldng process. A tiered approach In sampling and analysis

(includfag field screening) will be used so that the held te_un can adjust the sampling e ffor_ to

accommodate site-speclfic conditions Three categories of data will he collected as part of

this field eftbn, wlth each category having a different level of supporting quality

assurance/quality control documentation. The three categories, or levels, correspond to

quality control levels l, 2, and 3 Level I includes field monitonng acdviues such as pH,

temperature, conductivity, and total organic vapor monitoring• Level 2 screening activities

(such as using a field gas chromatograph for volatile organic compounds) are indicative of

the nature of contanfinatioa, and Level 3 analysis provides confirmation by an analytical
faboratory.

There is a potential fbe Level 4 data to be requited in the future at this facility, Samples

analyzed using Level 4 quality control am analyzed using the same analytical methods as

Level 3 samples, but different data package deflverables are provided,

Ten percent of the Level 2 samples will be sent to an offsite laboratory for Level 3

con firmational analysis. Gn the basis of Level 2 mad Level 3 data. a comparison of regulatory

levels and calculated risk levels of contamination wig aid in supporting the appropriate
recommendation.

Proposed Sampling

Some surface and subsurface soil samples are planned for Gperabie Unit 4. Shallow soil

borings will be installed surrounding and within Operable Unit 4 Soil smnples will be

collected at tegufar inteTvals from each boring to assess the yet'total extent of contamination.

Surface soil samples will be collected and analyzed to assess the horizontal extent of
contamination.

The seven existing monitoring wells at Gperable Unit 4 will be sampled according to

procedures ougined in the Generic Quality Assurance Project Plan Two additional

monitoring wells will be instalfad to evaluate Fluvial Aquifer groundwater quality, to further

characterize the con figuration 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, 16 to 21 new Fluvial Aquifer wells will be installed to provide additional

information concerning the esdmagon uf the extent of the comarmnam plume migrating In

the west of Dunn Field. the extent of eontantlnants migrating under Defense Depot Memphis,

Tennessee from off site sources, the potendometrie surface of the Vquvial Aquifer. and the

groundwater flow direction Water level data from these wells and the other existing

monitoring walls will be used to update the potendometric surface map. Chemical analyses
from these wells ',viii be used to evaluate the nature and extent of contamination and to

provide water quality data upgradient to the facility, The optional task of install fag a well in

the Memphis Sand Aquifer will be evaluated after discussion of groundwater sampling
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results from Fluvial Aquifer wells, The intent of thi_ well will be to evaluate Memphis Sand

Aquifer groundwater quality downgradient from the area of suspected hydraulic

mterconnection between the Ruvlal Aquifer and the Memphis Sand Aquifer and further
evaluate the nature of the potential hydraulic interconnect_on,

The ultimate go_J of the Remedial In vestig atio n/Fe as ibilit y Study is to se[eet cost-effective

cleanup actions that rmnirmze threa_ and provide protection of public health and

erwifonmcnt. To accomplish this, the nature and e×tem of the release of hazardous substances

to the Fluvial Aquifer must be identified, the source of release must be determined, and

proposed aleanup actions mu$l be evaluated.
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1.0 Introduction

l.l Objectives

One objective of this Field Sampling Plan (FSP) for Operable Unit 4 (OU-4) is to present a

detmled description of th 9 proposed sampling and analysis activities that will be performed

for characterization of the site (Site 57) in OU 4 at De lense 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, imd 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 go-4 FSP is to present a detailed groundwater quality assessment
strategy. The purpose of tgig effort 15 to evaluate the nature artd extetlt Of eonlafalnation

beneath and to the west of Dunn Field. to further characterize the potentiometric surface of

the Fluvial Aquifer. and In provide water quality data upgradthm of the facility. The north-

central section of the Main Installation has been designaled by the U.S. Environmental

Prolection Agency (EFA) and DDMT as OU_. A list of references is provided gs
Appendix A.

1.2 Regulatory Requirements

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

(No TN4 210 020 570) by the EPA. Region IV, and the Tennessee Department of

Environment and Conservation (TDEC) on September 28, 1990. Subsequently. in accordance

with Section 120(d)(2) of the Comprehensive Environmental Response. Compensation, and

Liability Act (CERCLA), 42 U.S,C. 9620(d)(2L EPA prepared a final Hazard Ranking

System (HRS) Scoring Package for DDMT. On the basis of the final HRS score of 58.06.

EPA added DDMT Lo the National Prrddties List (NPL) by publication in lhe Federal

Register (FR), 57 FR 47180 No. 199, on October 14, 1992.

DDMT has entered into a Fedora2 Facilities Agreement (FFA) between the Defense Logistics

Agency (DLA), EPA. and TDEC. This agreement establishes a procedural framework _nd

schedule for developing, implemenring, and monitoring appropriate response actions at

19DMT in accordance with existing regulations and for achieving RCRA/CERCLA

integration, In response to the FFA. sites at DDMT have been grouped into four OUs and a

number of screening sites that must be addressed under the CERCLA process.
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1.3 Facility and Site Status

As a resull 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, Feasibility Study, Proposed Plan, Record of Decision, Remedia/ Design, and

Remedial Action). OU-spealfic FSPs are being prepared for OUs- l, 2, 3, and 4 and for the

screening sites, and witi provide guidelines for conducting the Remedial

Investigation/Fe as ibilit y Study (RI/FS) for each of the OUs. Schedules for completing

specific tasks during the process have been submitted separately in the Site Management Plan
(SMP)

DDMT is conducting R//FS activities at OU_ in conformance with the requirements of

CERCLA and Ihe FFA [n addition, elements of DDMT's RCRA perrhit dictale that DDMT

tlnd_rtake R study to confirm the absence or presence of contamination at locations where

hazardous or Io.,.ie wastes were managed or disposed of. Tills FSP concun'ently addresses the

site withan OU_ that has been previously identified as requiring an RI. The remmndcr of the

OU-4 sites identified as requiring confirmalory sampling will be addressed in the Screening

Sites FSP (refi 16). Table 1-1 presents a summary of the sites at OU-4, along with the

documenl that addresses future work planned for the site¸ Drawing I (located at the end of

this document) illustrates the location and status oPeach site identified in OU-4

1,4 Elements of the Field Sampling Plan

This FSP is written as a supplement to the "generic" (t'acilitywide) RI/FS work plans for

DDMT. Details noL included in this plan can be found in the generic work plans. These work
plans were provided _s separate documents and are listed below:

Generic R1/FS Work Plan (Rb'FS WP)

Generic Quality Assurance ProJeCt Plan (QAPP)

Generic Heal_ and Safety Pfon (HASP)

The FSP defines in detail the sampling and data-gathering methods that wig 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.
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2.1 Location

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

southwestern portion of the stale Approximately 5 miles east of the Mississipp_ River
and just northeasl of the Interstate 240-Interstate 55 junction, DDMT is th the south-

central section of Memphis, apprnximalely 4 relies southeast of the Central Business

DisLdet and 1 mile northwest of Memphis International Airport Airways Boulevard

borders DDMT on the east _nd provides primary access to the installation. Dunn

Avenue, Bail Road, and Pert 3, Road serve as the northern, southern, and western

boundaries to the Main Installation, respecfive]y. Person Avenue, Kyle Street, and Hays

Street serve as the northern, western, and eastern boundaries to Dunn Field, respectively.
Figure 2-1 shows the installation's location within the Memphis area.

OU-4 consists of approximately 168 acres and is located in the north-central section of

the Main Instailafion at DDMT. A sile Iocadon map for DDMT is shown in Figure 2-1.

The location of OU_I in reIaron to the entire DDMT facility a_d other proposed OUs is
shown in Figure 2 2.

2.2 Operable Unit Description

OU_. includes former and current haz_dous materials storage bui/dings-Balldthgs 319,

629, and 835-and the Defense Reudlization Maxketing Office (DRMO) buildings and

stock yaxds. The geographical area of OU-4 also contains the former Pentachlorophenol

(PCP) Dip Vat axea sites (all near Building 737), which will be addressed as part of the

Screening Sites FSP trek 16) In addiron, OU-4 is located in the genera] area of the

installation where a data gap exisls concerning the confining unit that separates _he

Fluviai 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 we as the

current land use. No perenn al surface water bodies are located within the geographic

boundaries of OU-4. AII geological, climatological, physical, and surface drainage
information for the Mare Installatlon is discussed in detail in Section 2.4 of the Generic
R1/FS WP (ref. 1).
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2.4 Hydrogeology

OU-4 is underlain by a layer of loess abou120- to 30-feet thick. Terrace deposbs underlie the

loess. The lower, saturated portion of the terrace deposits is referred In as the Fluvial Aquifer,
which is Ibe uppermost aquifer beneath DDMT, Perched groundwater 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 cf the Fluvial Aquifer.

The Fluvial Aquifer is not used as a drinking water source within the City of Memphis. The

Memphis Sand Aquifer underlies the Fluvial Aquifer and is the primary, source of drinking
water for the City of Memphis.

The Fluvial and Memphis Sand Aquifers are separated by the Jackson Formation/Upper
Claiborne Group, which genemiIy consists of a high-plasticity clay of variable thickness. The

depth to the top oftbe confining unit at OU-4 ranges from about 70 fccl below land surfacc

(bls) on the east and west sides of OU 4 to about 160 feet bls in the notah-central portion of
OU-4, where a depression in the top of the clay unit exists, The maximum thickness of this

unit is eslimated to be 85 feet at stratigraphic test boring (STB)-6. while the minimum

thickness (at STB-8) is 5 feet of sandy, silty clay mad 9 feet of interbedded silty clay and fine-
grained sand.

Figure 22. presents the November 1993 potentiomeuic surface map of the Fluvial Aquifer at

DDMT. The map was compiled by contounng waIer levels recorded by Environmental

Science & Engineering, Inc., (ESE) in November 1993 (ref. 2). The groundwaler flow

direction in the Fluvial Aquifer within OU-4 is toward the depression in the top oftbe clay

unit on the northern portion of OH-4. This portion of DDMT is a suspected area of hydraulic

mtereonnection between the Fluvial Aquifer and the underlying Memphis Sand Aquifer. The

extent of the suspected area of hydraulic interconnecdon is currently unknown Depths to
Fhiv_al Aquifer groundwater generally range from about 60 feel on the east side of OU J, to

about 140 feet in the depression in the noah-central portion of OU 4. The groundwater flow

direction in the Memphis Sand Aquifer is westward toward the Allen '*Veil Field.

A more complete discussion of the geologic and hydrogeologic conditions a_ OU-4 is

presented in Section 2.4 of the Generic RI/FS WP (re£ 1).

2.5 Land Use

OU-4 is cflamcterized by light industrial activities, primarily warehousing. The most

prormnent features of OU-4 include four Worm War II (Wa,V[I) vintage (typical) warehouses

used for bulk storage; Buildings 319 and 835, which axe used for warehousing hazardous

materials; a hazardous recoup facility (where damaged hazardous materials are reclaimed);

and the DRMO facilities used for waste handling, Btdlding 737, also located in OU-4, was

hismrically the PCP Dip Tank building. The following activities either now occur or axe

reported to have occurred at Building 737 in the past: pesticide/herbiclde storage, mixing,

and application; and treatment of wood products with PCP preservatives. Most of the land



124 20

area within OU-4 has been graded, paved, and heavily built up. The topography of this OU is
primarily flat.

2.6 Operable Unit 4 Data Gaps

Using the existing data, knowledge of/he site operations, and DDMT records, a review was

conducted to assess where data were insufficient to achieve the objecfives of the RI/FS

process. The review process resulted in the identification of dala gaps that need to be

addressed during the RUFS. The primary objectives for conducting field sampling at the
OU-4 sites a_e to evaluate the nature and extent of groundwater contamination in the Huvial

Aquifer with an emphasis on potential offsile receptors, to evaluate the potenua]

mterconnection between the Fluvial and Memphis Sand Aquifers, and to charactcrize soil

contarmnanon at Site 57. Table 2- I provides a generalization of dala needs, existing data,
and future sampling requirements.

Data Need/Use

Groundwater Flow-Ruvial

Aquifer
Dunn Field monitoring wells

Main Installation monitonng
wells

Background wafer quality

(memls)
Limited data totupgradient wells

Background soll chemistry None available

Meel RCRA Permit Req01remenrs Available for the site

for Confirmator/Sampling/RF[

Addition_d wells upgradient and

offsJte

Soil sample from offsite locations

Evaluate offsite exposuc_ for

baseline risk _se_sment (BRA)

Chara¢_rizm site

Additionat sampling o ffsit_

Boring _nd well logs; regional

repot s; wlltet lave] _n folmallnl*:

draft _elsralc reflection sIudy

AddiOonal welts and borings

water lever information (site and

Ioeal]re_ional)

110479 u: Z73_ LDOC 2_5A 9_9_
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3.0 Sampling Strategy for Operable Unit 4

22

3.1 Structure of Operable Unit 4 Investigation

Tlus section presents a detailed description of the overall strategy for the invesligadon of

OU_.. The approach presented is intended to support a remedial decision to recommend one
of the following options for OU_:

Site upgrade (FS activities, Remedial Designs, and. Remedial Aclions)

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-effective basis.

Field screening procedures and statistical evaluations will be used to facilitate

decisionmzk_ng, as defined by Figure S-I.

3.1.1 Scope

ha general, the soll invesdgation and groundwater investigation will be conducted in parallel.

If soil contamanation is present, the lateral and vertical extent will be delineated during the
field effort.

Previous investigations at DDMT (ref. 2; tel 5) have indicated the presence of organic mad

metal constituents in groundwater primarily in the vicinity of Site 57 and in the northwest

portion of OU-I (Dunn Field). To further evaluzte the dsk to potential offsite receplors and to

develop the conceptual mode[ of groundwater flow at the facility, the evaluation of

groundwaler cont arnlnalion at OU_ will be expanded to address groundwater flow _md

contarthnant transport on a facilPywide basls, including the OU-I groundwaler plume. The
inigal groundwater investigation for OU-4 includes the installation of fluvial wells near

Site 57 to further evaluate potential releases from past spills.

!n addition, the investigation is designed to evaluate the suspected area of hydraulic

mterconnection between the Fluvial Aquifer and the Memphis Sand Aquifer. Upon

completion of the evaluations, a determination will be made regarding the need for and

feaslbility of installing a deep well in the Memphis Sand Aquifer This decision will require

approval by state and federal agencies If a decision is made to inslall the deep well, lhe
procedures will follow the methods delineated in Seminn 4.6 of this document.
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3.2 Data Quality Objectives

Data quality objectives (DQOs) are qualitative and quantitative statements that specify the

quaJity of the data required to support the decision-making process during the sampling

acdvhies, The intended final use of the data deterrmnes DQOs. Specific objectives of this
sampling effort are as follows:

Evaluate the lateral and vertical extent o f contaraination in the soil and

groundwater associated with releases from Site 57 and within Dunn Field,

using Level 2 screening analytical methods. Level 3 analytic± data. or both.

Collect data to support a decision for remedladon, including but not limited to,

the following:

NFA

ER

Institutional controls

Excavation and onsile treatment/replacement

Excavation and offsmi treatment/disposal

Excavation and offslte disposal

Compare the levels of contaminadon at Site 57 and within groundwater

against applicable regulatory levels or calculated risk-based levels, so that the

appropriate recommendauons can be developed.

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

Conduct sufficient Level 3 fixed-based laboratory (FBL) ana12,,ses to supporL

confirmation of Level 2 data and to support 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 invesngagon process, specific DQOs for each phase are

necessary. These phase-specific DQOs are presented in Table 3-1.



3.3 Data Comparisons

The primary fieldwork of this investigation consists of monitoring well installation,

ground.water sampling and analysis, meozurement of aquifer charaetedsdcs, and surface and

subsurface soll sampling and analysis. The data will be collected at locations identified in

Section 4 of this report. Locations have been selected where current data show that the

highest probabdity of contamination exists Once the RI field investigation is under way, soil

data will be collected through the use of the Level 2 data quality, which provides an

expedited turnaround time. Four data comparisons will be conducted during the p.l act_vhies

as pat of the ongoing investigation, as follows:

, Individual data points for Level 2 data will be compared with the PRGs

(Sections 3.5 and 3.6) for organic constituents. Contaminants that exceed the

PRGs are considered to be representative of comamination for a site.

For inorganic constituents, Level 2 dam will be compared with the background

data for each data point 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 o f contamination, additional soll bodngs may he

necessary when organic constituents exceed PRGs or when inorganic
constituents exceed background and PRGs.
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Level 2 data will be compared with Level 3 data to assess the data usability.

This comparison will be conducted after the Level 3 data have been analyzed

by the [aboratoty and validated. The Generic QAPP (ref. [5), Section 322.2,

discusses the approach to _sesalng data quality and usability. The goal is to
collect Level 2 data of sufficient quality to be used for statistics and for BRA.

Level 2 data wig be compared with removal action levels (RALs) for each
data point, The RALs are discussed in Section 3.5,

The final dam comparison will be conducted after the field 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 37.

3.4 Background Data

Background data for groundwater, surface water, soil (surface _md subsurface), and sediment

will be collected during the screening and ILl fieldwork activities. The approach to collecting

these dam is presented in Seetiota 5.3.2 of the Generic RI/FS WP (re£ 1). The background

data set will be used to establish indlvldual background data numerical criteria for each

constituent of coacern. The method for establishing these background data numerical criteria

also is presented in Section 5,3.2 of the Generic R1/FS WP (tel i). Individual parameters [or

each b_ased sampling location will be compared with the background data set to evaluate

whether a conlaaTd nattt release has occurred, If the data do not exceed the background data,

the site will be recommended for NFA. Only the paramelers 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 Identification 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 scopthg phase of DDMT

projects on issues relatiag to compliance with applicable or relevant and appropriate

requwements (ARARs), including identification of PRGs. This information guides the

development of appropdate sampling and analysis plans and removal actionz or facilitates the

development of a range of appropriate remedial alternatives and can focus selection on the

most effective remedy. Terms used in this section are defined in Table 3-2.

H _'79,Ua ZT._I01 .oOc 3_ 5 ,_r/9/9 _



Table 3-2
ARAILS and PRGS Delh,itloet_ | 2 4 2 7

Def_lLSg D_pot Memphis, Tellllt_Ss_e

Term Definitiun

Appllemble or Relevtm( a_l

Appropri,at¢ Reqtfi rements

(AgARs)

'Applicable" requirement_ are those titan-up standacds, shandards of

¢cJtllroJ, Uald olhet $_bsIan[_ve envlrtlrl_nlti] prOleet[on rcquir_ra_tlL%
cr[ler]a, or Z_l_I;ItiOrts pronlt_J_at_d u/]d_r fgderdJ, _[ale, or Ir:_a] law

th..t sp_ific_lJy address a h_zardous substance, poJlulant, conLaralnanl

remedi,.I action, [oeatEon, oc ol]aer ¢irCutl_L_ee a_ a Cont_rcheas[v_
Envltoamenlal Response, Corapensalion. m0d Liabillt)' ACt (CERCLA)

sile. "R¢]eva_i and a/_prx_ptiai¢" req_' ¢ ¢le:ulap
stan_/ards which, whl]e nol "applicable," ad dce_s problems or situations
suffi¢ient ]y slrM]ar to Ihos¢ enct_urltered at the CERCLA slt¢ Ihat I]_e:r

use is well suiled Io I]_e particular site, ARARS em0abe actlon_peclfze,

I_eallon-sp¢¢ifi¢, or chermc_l-spe_ih¢.

F/a_.I Remediatlon Levels Ch¢raJczl-specific cteanup levels are doeumeqt*d h_ th= Record of

(FRL_) Decision (ROD). They may differ from pr¢l_miaary remedlatlon goals

{PRGS_ bg_ause of modifications rest_ltlng from eoas[de_(ion of
var/ous uncer_a_rlti¢_, I_[xnieal and exposu_ fat;t_rs, as well _ all nine
selecti_tt_t_r¢m=dy cfilerla outlitted in _he Nalionai Oil mad Ha,mrdo_s

Substances Pnl]ul_oa C_aliageacy Plan (NCP)

Prelimina_, Remedlatlon Goals [nit!al ¢le:mup goaEs lh;_t (I 1 ar_ protective o_ h um._n health mad the

ff'RG s) t. aad (2) comply wilh ARARs. They are developed _arl_
in Ihe pmee_s based oa readily available informaiiot_ a_d are modified

tt_ reflect reaxl[i_ of the ba_:l_tle risk a.g_sment. '/Taey also _r_ used
during analy! remedial

mv_tigatlon/fe_ibility stud.v (RI/FS).

Kiak b',_.l PRGs Coneeat_tioa Ieve_s set at _eoplng for individual c_emleals that

¢orr_pon_ tu z specific _¢¢r risk ]evE] Of l0 _ or a Hazard

Quollea_'Haz.a_d Index (HQ/_4I) of I. They _r¢ geaerally selected
when ARARs _tre not aval]ah_e.

Se_lxing RJsk-_:k_ed P_Gs I Cotlservalive _sk-_aaed e_[jmac_s and _u[d.a_ce eotleentmati_ to b¢ [I

used foz _it= m_d p_lhwa_ screening. Lower values th_n Iypieally
_$i[t_lt_d a_¢_ a ba_e[in_ r_sk _sc_smett i tire p _$
_orrespond to an HQ/HI of 0. L

Reme, dlsl Goal OpI[ora (P.GOs) P,¢m=dlal go_[ _pllons arc I!¢pieally t_evetop=d duclng th_ b_selino ,qsk

p_seal fi_k mmaagers with a nmg¢ o f possib[_ ravel
FILLs.

Removal Action Lev¢Is (RAL_) Li,rCo[tc_rltio_ ha rL©_r co_ _e_{ o[Io_ l_movtitictons b_d 011

[h_pot_r_(ialfor_cut_o_ IonU-c_r_chrD_lle_f_¢_.



124 28
The procedures for identification and evaluation of ARARs and PRGs are presented in

several important sources, particularly the (oIiowing:

The National Oil and Hazardous Subst_tnces Pollution Contingency Plan
(NCP), specilqcally 55 FR 8741 8766 for a description of ARARs, and 55 FR

87 [2-8715 for using ARARs as PRGs; also 53 PR 51394

CERCLA Compliance Manuals (EPA. 1988 and 1989)

Rl._k Assessment Gutdance for Superfilnd: Volume l-- Human Heahh

Evaluation Manual (Part B, Development of Risk-based Prelrpunary
Remediation Goals) (RAGS Part B, EPA. 1991 ; ref. 9)

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

Chemie,'ll-speelflc. Health- or risk management-based numbers or

methodelogles that result in the establishment of numerical values for a given

medium that would meet the NCP "tl_eshold criteria" for overall protection of

human health mad the environment and compliance with ARARs. The

development and presentation of these threshold criteria are a major focus

dunng this initial phase because of their role in the development of the

specific sampling plans and their use in initial data interpretation.

Location-spealfie. Restrictions placed on the concentrations of haza_ous

substances or the conduct of activities solaly because they are in special
locations (such as wedands}

Action-specific. Usually technology- or activity-based requirements or

limitations on actions taken with regard to hazardous waste

The detailed ARAR and PRG informagoa, provided in the Generic RI/FS WP (ref. 1).

Section 8.5, presents initial guidelines. This alfonnation does not establish that aleanup to
meet these goals is warranted. As more information is obtained about all four OUs and as

remedial alternatives are considered, federa[ mad state requirements wdl be narrowed to those
that are potential ARARs for each alternative.

3.5.2 Chemical-specific Threshold Concentrations

Threshold criteria were developed for each medium of poteatial concern, specifically

groundwater, surface water, soil. and sediment. These criteria include ARARs-based PRGs,

guidance value_ that are "to be considered." and screening risk-based PRGs

The screening PRGs that were developed during Ihls phase represent the most conservative

approach to interpreting the site data. These data m'e intended for use in screening the sites to
evaluate the appropriate disposition of the site,
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The screening PRGs were developed from information provided in RAGS Part B (tel 9) and

guidance from EPA Region IV. Region ILl publishes screening PRGz, and the table is updated

sermannually. Region IFI PROs were used for guidance in developing the PRGs However,

the screening values for DDMT are more conservative than the Region III values. The

following factors were considered and led to the development of these screening PROs for
DDMT:

Presence of multiple contaminmtts

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

Potential ecologicai effects

Appropriate land use _ssumptions

Remedall goal options (RGOs), consistent with EPA Region IV guidance, will be developed

during the RI process and will provide a more realistic basis for the development of final

remediation levels (FRLs). A more detailed discussion of media-specific PRGs is presented
in Section 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 cerialn actions

to address particular circumstances at a site. Remedial alternatives that involve, for example.

closure or discharge cf dredged or fill material may be subject to ARARs under RCRA and

the Clean Water Act. respectively. A detailed media-specific explanation of actlon-specific

ARARs is presented in Seet£on 3.5.3 of the Generic R1/FS WP (ref. 1).

3.5.4 Location-specific ARARs

Location-specific ARARs generally are restrictions placed on the concentration of hazardous

substances or the conduct of activhies solely because they ,are in special locations. Some

examples of special locations include floodplains, wetlands, histofie 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 potenlially threatened or damaged as a result of past or current waste disposal practices

conducted at DDMT. Furthermore. a search for possible location-specific ARARs wa_
conducted during the 1990 RI activities (ref. 5), aral no federal, state, or local natural

resources were found to be neax the site. Before the completion of the final RI/FS repon(s), a

CERCLA 104B.2 Notification Form will be submitted to the Department of Interior (DOI) by

DDMT to 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 protecnve using

COnservative assumptions In this w0.y, they may be used for Sc_¢alng sites where a focused

investigation is conducted to select locations that represent "wurst -ease conditions." and

decisionmaker5 Can be confident lhat chemicals reported below these coneerlttatlons would

result in acceptable nsks at ihe site after a BRA. For risk-based PRGs, the following general
as$umptfons &re used;

Residential land use

Target risk level (TRL) of 10r; target hazard index (TH1) of 0. 1

The current land use is industrial, and m_ny areas of the facility are Iocaled where worker

exposures would be relatively infrequent. Risk estimates based on the TRL of 104 or THI of

0. I would be protective if several chermcals were present below the specified concentrations.

However, under conditions where 10 or more chemicals were reported, additional review

would be required. More detmled information regarding PRG development and calculations

can be found in Section 3.6 of the Generic R1/FS WP (ref. 1),

3.7 Statistical Data Comparison

Ira 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 posslble that the average conceatralion over the designated exposure area may not

represent a potential for adverse effects. Statistical s_nplalg and comparison of estlmates of

the average concentration would meet requirements to demonslrate acceptable risk-based
levels.

The exposure concentrations used in risk assessments reflect the arithmetic average of the

coneetltration that would be contacted over the exposure period Although this concentration

may not reflect the maximum concentration that could be cont_.ct cd at any one tlme_ it is

t_garded as a re.unable estimate of the concentration like[}, to be Co_Racted over time,

because it is tint feasoi]able to assume long-teml con[act wiEg the i fi;L',_lmum concentration.

Provided that no hot spots (areas of fogh concentration reladve to other areas of the site or

elevated above an RAL) are identified, risk estimates are based on the average concentration

(EPA RAGS, 1989; ref 19). However. because of the uncertainty associated with any

estimate of soil concentration, the 95 pereem upper confidence lirmt (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 stafisdcal comparisons. For example,

methods for testing whether soll cbermcal concentzations at a site ate statistically below a

clemaup standard or ARAR are presented in Methods for Evaluating the Attainment of

Cleanup Standards, Volume/: Soils and Solid Media (rcf. 20), Several approaches are

identified,.including comparison of a calculated UCL95 of the mean with the target
COtlcentratlOrlS.

3.%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 smallest number of samples that can be used in an estimate of the

average concentration to be used in a UCL95 calculation without defaulting _o the maximum
detected concentrauon Nine slmaples provide information on the chemical distribution of the

contamination. The average is used to calculate a OCL95, which gives the upper confidence
limit of a data set a 95 percent confidence.

q[he objective of the sampling program is to allow a set of discrete samples collected from a

site to he generalized to the entire site This form of systematlc (probabilisdc) sampling is

proposccI to assist in reaching conclusions about a site _ efficiently as possible, while

mamtmmng a degree of confidence that the site has been effectively sampled.



4.0 Sampling Plan

4.1 Objectives

Samples will be co[lecled from surface soils and soil borings to characledze the horizontal

and vertical extea_ of soil contarmnatthn that may have been caused by a release from Site 57.

SoiI samples wig be collected and analyzed in accordance with the procedures outlined in the

Generic QAPP (ref. 15). Upon compintion, soil borings will be grouted in accordance with
the procedures outlined in the Generic QAPP.

The objectives of the groundwater investigation are to achieve a better understanding of the

Fluvial Aquifer cha:acterisdcs including the direction and velocity of groundwater flow, the

horizontal and vertical extent of groundwater contanunation, the distribution of contaminant

concentrations, and the degree of interconnection between the Fluvial and Memphis Sand
aquifers. To acineve these objectives, groundwater samples will be collected from new and

existing monitoring wells to assess groundwater quabey that meets the following criteria:

Mows onto DDMT from offsite

Indicated the presence of contaminants in the p_t

ls upgradinnt of known eontarmnatinn

• Is associated with Site 57

Samples will be collected and analyzed in accordance with the procedures outlined in the

Generic QAPP (tel. 15), Water level measurements will be performed on all wells and data

obtained will be used to eharaclerize the potentlOmeLdc surface of the Finvial Aquifer.

4.2 Site 57: Building 629

4.2,1 SiteDescription and History

Site 57 (Building 629 spd[ area) is the former h_zardous materials storage building that h_

been used to store dichlorodiphenyltrichloroethane [DDT), herbicides, solvents, oxidizers,

and other Ioxin 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-loading

dock approximately 125 feet long, located near the southwestern corner of Building 629,

where pesticides, polynucieaz aromatic hydrocarbons (PAHs), and vointile organic

compounds (VOCs) were detected during the previous ILl [ref 5)

4.2.2 Existing Data

Sampling data for OU _, were collected during 1990 (ref. 5) and during flSE's groundwaler

monitorlng field efforl (re[. 2}. Details of the cberniea] analyses are provided in Appendix B.

Four surface soil samples (less than 05 foot bls) were taken around Site 57 (Building 629] in
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areas where past spifis may have occu_ed (see Figure 4-1). PAH contarmnmion and

pesticides (including l,l,l-dichloro 2,2-bis(4-chlorophenyl)ethylene [DDEI, DDT_ dieldrin,

methoxychior, gamma-chlordane, and bet a-hexachiorocyelohexane [beta-BHC1) were

detected in all four samples. Toluene also was detected at low concentrations in all four

samples, while 1,1,2-trichloroe thane, tetraehloroethene, and tnchloroetbene (TCE) were

detected in one of the samples. The metal contaminants--arsenic, lead. mercury, barium.

cadrmum, chronfium, copper, and zinc--were present in at hiast three of the four surface soil

s_rnphis. Soil sample results are summarized in Appendix B.

Groundwater samples were colhicted from monitoring wells MV4-39, MW-38, MW- 17, MW-

I9, and M37¢-20, wbach are screened in the Fluvial Aquifer (see Figure 2 3). Analytical

results detectmi tetractdoroethcne and TCE in MW-39. Acetone, a common laboratory

contarmnanl and a degradation product of decnnlaminafion solvent, was detected in MW-17

and 20,.as well as in the upgradient well (MW-16). Phthalates. which ate common sampling

contamanants, also were detected in all of the wells except Mw-3g Groundwater sample
results are summarized in Appendix B.

Subsequent secdons of this FSP describe the sampling strategy and future sampling activities
proposed 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 _ a result of

spills at loading and unloading areas.

Storage Loealions--The potential exists for release from leaking and damaged
conh'ttne£s Q.Ialorage areas.

Hislorhial Information (eg. recorded spills, results from previous

mvestigations)--The potential exists for contamina_on at historical spill

locations or is indicated using results from previous investigmions.

Site Topography and Drainage Palhways_torm water contacting industrial

activities can become contaminated. Also. contamination as a result of spills
flows naturally through drainage pathways.

Sampling [oeafions are subject tc sfighl changes according to field screening resuhs and field

observations such as vegetative stress and noticeable staining. This approach is consistent

with DDMT's overall approach In evaluating worst -ca_e scenarios and to selecting "biaxed"
s_unple locauons at Site 57.
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4.2.4 Potential Contaminants of Concern

Review of the site history, and the previous sampling analytical results indicates that the

potential contaminants of concern (PCOCs) for She 57 are VOCs. sermvolatde organic
compounds (SVOCs), PAHs, metals, and pesticides.

4.2.5 Soil Sampling and Analysis

Nine sh,allow boreholes ate initially proposed along the perimeter of Site 57 to determine

contan_nam concentrations in shallow soil in a manner that satisfies the DQO identified in

Tahie 3 1. Shallow boreholes a_ positioned in areas identified by the criteria provided in

Section 4.2.3 (see Figure 4-2) and sampled at 2, 5, and 1O feet (or as otherwise directed by

the field engineer or hydrogeologist) for field s¢reealng of PAHs, VOCs, SVOCs, metals, and

pesticides (Level 2 analyses). ShMIow borings are appropriate at this site because releases

from Building 57 were at the surface. Up to six additional borings may be installed based on

the results of the initial nine borings. The hicadon 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 to 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 Aquifer to characterize

groundwater contamination that may have been caused by a release from Site 57 and to

further define Ihe potendometric surface. A monitoring well will be installed south of

MW-34 to characterize F] uvthl Aquifer groundwater quality from other potential sources in

OU_ (well U in Figure 4-4). From information colteeted to date, it appears thai this well also

will he used to evaluate groundwater downgradient of OUs-2 and 3 This monitoring well,

along with other Fluvial Aquifer monitoring wells, will be used to charactedze the extent of

the suspected area of hydraulic interconneetion between the two aquifers.

On the basis of the informadon obtained Prom the groundwater investigation, the feasibility

nf installing an additional deep well, screened in the Memphis Sand Aquifer. will be

evalu aled. This decision wiiI take into account the following:

Nature and extent of contamination at Site 57

Nature and extent of contamSnadnn in the Fluvial Aquifer

Potential hydraulic inlereoanection between the two aquifers

Topography of the top of the confining clay bed

Geotechnical properties of the confining clay bed

Existing monitoring wells MaN- 18, MW-19, MW-20. iVIW-27, MW-34, MW-38, and

MW 39 wig be sampled according to procedures outlined in the Generw QAPP/ref 15),

Secgon 5.q. Locations of the existing monitoring wells are shown in Figure 4-3. Groundwater

samples will be screened for VOCs. SVOCs. unfiltered metals, and pesticides The
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groundwater sample_ collected will be analyzed and reported by the offsite laboratory using
Level 3 QC requirements

4.3 Facilitywide Groundwater Investigation

4.3.1 Strategy Summary

The goal of the groundwaler investigation is to achieve a better understanding of the Fluvial

Aquifer characteristics, the contaminatth, within it. oJld the degree of interconnection

between Ihe Fluvial and Memphis Sang aquifers The overall objectives to meet this goal
inciffde the following:

Prepare a current potenfiometnc map for the Fluvial Aquifer, based on

existing and additional monitoring well Iocationsl

Assess groundwater qualily flowing onto the facility

Evaluate the nature and extent of the contarmnadon piffme beneath Dunn Field
and offsite to the we_st I

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

As part of the groundwater quality assessment at DDMT. tiffs 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. Nhie of these wells will be placed azound DDMT's

perimeter, six will be placed outside of DDMT's pmpe_y west of Dunn Field. five optional
wells will he placed farther west (along Elvis Prealey Boulevard or at other locations if

appropriate), and a final wall will be placed in the suspected area of hydraulic interconneedon

between the FiffvlaI Aquifer and the deeper Memphis Sand Aquifer.

Fluvial Aquifer wells will be screened just above the Jackson Formation/Upper Cifflborne

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 ehayacteristic of dissolved constituents of dense

non aqueous phase liquid (DNAPL). which are lthely to accumulate at the top of the low

pelTneaiffllty clay and present a source of dissolved organic compounds near the bas_ of the

Fluvial Aquifer. Drilling to the top of the Jackson Formation/Upper Cifflherne Group also

provides information on the elevation of the top of the confining layer as well us a lithologic
description of the entire fluvial sequence.

For information about proposed monitoring wells associated with a specific site. refer _o the

OU-speeiflc FSP for that site. Currently. known groundwater contamination at Dunn Field is

being addressed through art IRA. which iffciudes the proposed inslagation of a recovery well

for testing purposes¸ A technical memorandum will be issued describing the drilling and

110_79 U.t Z_00[ DOC d. 7 9_29_95
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tesdng of the rec°vel'v- well' w_th thter_reIQtion of [eSU](S, and providing _ccommendadon$

for location, construction, spacing, and pumping rates for additional recover, wells

4,3.2 Existing Data

M_Vs 3 through 15, MMC-2g, MW-29, and MWs 30 through 35 are theated in Dunn Field and

screened within the Fluvial Aquifer. VOCs and metals have been detected in the groundwater

in MWs-3 Ihrough 13. MW-29, MW 35, MW-31, and l_r,_v 32 during the previous RI (re]_ 5)
and during investigations conducted by ESE (ref. 2). Table 4-1 presents the maximum

concenh-adon of contaminants found th Dunn Field groundwater samples. Previous sampling
activities also indicate the presence of VOCs and metals in Main installation wells MW-21,

Ma.V-22. Ma.V -25. and MW-26. Refer to Appendix 13 for complete sampling data. Tables 4-2
and 4-3 show comparisons of existing data wlth ARARs and PRGs.

4.3.3 Monitoring Well Location and RationMe

Figure 4-3 illustrates the locations of proposed monitoring wells addressed ia this FSP. as

well as the pete ntiomewic contours of the Fluvial Aquifer in November 1993. Proposed

locations axe in the general area of placement; the exact placement of wells depends on a

field check to ensure accessibility and absence of overhead or underground barriers such as

power lthes, underground cables, waler lines, or other obstractthns Proposed monitoring

wells have not yet been numbered to allow for greater flexibility in placement, addition, or

deletion of any wells Proposed wells are lettered in Figure 4-3 for convenience in discussion.

The progosed wegs will be numbered by the field team leader It" I L) in a manner consistent

with standa_xl 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 In assess groundwater qun/ity flowing onto the facility.

Their positions were chosen to fill voids in water quality and water level dma. Wells F, G, H.

aud I are upgradiem from Ma.V-26. MW-25, Ma.V- 22. and MW-21. respectively. AS discussed

in Section 4.32, these e×isdng wells hove ]ndicaled the presence of VOCs and metals in the

pasl Wells F, G, H. and I will therefore be useful in characterizing contamination associated

with the existing monitoring wells, assessing groundwater quality flowing onto Ihe facility.

and providing the water level data neeessat_ to update the potendometric surface map.

Wells J" through T have been placed Loaid in delineation of the nature and extent of the

cuntarmnation plume west of Dunn Field and to provide water level data necessa_ to update
the polentiometnc surface mop. Wells K. L, and M will be installed first, with wells A

through H inslalted next Chemical analyses from Wells K. L. and M will be evaluated during

the installation of Wells A through H, and a round of water level readings will be taken from
new and existing wells The cbermcal data will be used to eva/uam whether the

contaminatLon is bound on the western side nf the plume. The water level data will be used to

revise the potentiometzie surface map. A critical component of thls iavesbgation is that the

need for the next proposed well is constantly reevaluated as new data are obtained from the
last well that was drilled.



]'able 4-1

Maximum Concentration of "

Contaminants Found in Durra Field Groundwater

Defense Depot Memphis, Tennessee

Constituent MCL (pg/L) Highest Level Detected

During 1990 RI

(_g/L)/(Ioeation)

Vola0]e Or anicCom ound_

LI-D_cklcroethylene 7 160 (MW 10)

1,2-Dichlorocthylene (tetal) 70 520 (MW-I 1)

tetrachMroethylene 5 240 (MW-10)

tmihMroethy]ene 5 5,100 (MW-12)

carbon tetrachlonde 5 77 (MW-6)

Metals

arsenic 50 210 (MW-14)

barium 2,000 3,740 (MW-14)

chromium 1(30 1,240 (MW-7) "

lead 15" l,O00 (MW-10)

nickel 100 602 (MW-7)

*Action Level

Note(.;:

MCL = Maximum Contaminant Level

_g/L = micrograms per liter

MW = mozaltoring well

Source: Engineering Science, 1994. Focused Feasibili_ Study. Dunn F e d
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• Table 4-2

Comparison of Parameters Detected with Ap, A I_ and PRGS
OU-.L Site 57, Groundwater

Defense Depot Memphb, Tennessee

Maximum MWs* Risk based

C_ncentration w/Contaminants PRGs "e

Detected (m_L) Detected (rag/L)

Anthracene 0 00184 39 i 095

124 41

ARAR-based PRGs

MCLs a TN

(mg/L) Guidance
Leveh

(m_L)

NIA N(A
Beflzo(a)anlhra¢¢flc 35E-05 39,38 1.17E-04 N/A N/A
Benzo(aJpyreae 4.6E-05

Benzo(b)fluoranth©ae

Bcnzo(g,h,i)be_leae

Bcnzo(k)fluoranthene

63E-05

9.3E-05

2.9E-05

Chrysene i.27E-04

Dibe nz o(a.h )mathm¢¢ ne 5.0E-06

39,38,20 1.17E-05 B OOD; N/A

39,38,19A7 I.I7E-(M NfA N/A

39 N/A NIA NIA

39,3_,19 O.O01 NIA N/A

39 0012 N/A N/A

139 1.17E-05 N/A N/A
F]uoranlhene 7.5E-05

IndenoC1,2,3-cd)pyrene 2 0E-05

Naphthalene 00012

Phena_threae I 58E_,4

Phenol 0.0059

Pyrene 1 66_04

Tcu'ach]orc_lhene 0¸00239

Tdehloroethcne 0¸00353

39,38,20,19,16 1.25E 04 N/A N/A

39,16 1.17E 04 N/A N/A

17,19 0.146 N/A 0025

39 N/A NI A NIA

38,39.20.16 2[9 N/A 3 50

39 0.1l N/A NtA

39 0.001 0.0(15 0008

39.38,16 0.004 0.005 0005
Aluminum

ArsEnic

Barium

Soluble Barium

Cadmium

Chromium ¢

12BD 20,39.38,19,[6 N/A N/A N/A

0 0062 t6.20,39 '187E-05 0050 005

0 567 39.20,38,39.16 0256 2.0 L0

o I12 [9.20.39,16 0.256 2.0 1,0

0008 1719 0.002 0.005 0.0I

0.191 20,38,39,19,16 0.018 0 I 005

Cobalt 0.0632 19,17

Copp er 0.314 20,3_,39,19.16

Lead 00852

N/A N/A N/A

0.135 130 t0

20.38,39,19,16 N/A 0,015 0050

39 NfA 0015 0050Soluble Lead 00023

Mereu_ 6 6E-04 19.t7 0001 0002 0002

Nickel 0.040 20,16 0¸073 0.l 0.0134

Zinc 0.321 20,38,39,19,16 1.095 N/A 5.0

For MW locations,refertoI:igure2.4 FirstMW locationreported_ MW l(_atlonof maximum
cuncentrfttiort.

b PRGs zig b_£d on staad_rd _xp iptlon$ for ingesti_fl inb_ a Oil _fld de ma Gun ac

followingRAGS SupplementalGuEdaace.OSWER Directive9285.6-03,Valu_ developedby US.
EPA Region [X TechnicalMemorandum (AUguSt6 1993).

c A ri_ka_sessmenlwillbe petfunned beforef_nallzlngthese}_R(]$.

aSlaleOrTN (_uid_nceleve]shad maximum c{ e_[_dvaluesareforio[alchromium.
_ote: N/A - n(3taval]ab_e

II0479.U4 ZZ2{)31 Dec 4 I0 9/29/9_
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Table 4.3

Compa_on of Paramelers with PRGs
OU-4, 5[¢e 57. Soil

Defer_e Depot Mere phis, Tennessee

I[_ ram E [el"

Maximum

Concentration Detected

(rag/L)

Benzo(a/amhr_cen¢

Benzo(a)pyrene

64

[30
m

97O

450

Benzo(k)fluoranthene 450

Bcnzo(b)fluoranlhene 540

Benzo(g.h.i)perylene 360

Chu'sene 620

160

860

47

Iadeno (1,2,3_d) pyreae 310

NaphthMene 4.6

Phenanthrene 620

Pyreae 870

4.4'-DDD 3.6

4'-DDE 39

4.4'-DDT 5.9

Chlordane 4.4

M¢_oxyehlor

Cadmium

Chromium ¢

1.5

Heptachlor 012

Heptach[or Epoxlde 0.25

Arsenic 26

Barium 343

135

Lead 1680

Me_u_ 1.3
Nickel ---"

Silver

367

9.0

Surface Soil

Samples' PRG a

Detected (mWL)

2.77

42.43.10,1 [ 163
I ] 10 N/A

42,43 10,11 t 2430

42.43,10, H I_

42,43,10,11

42,43, I0.1 [

42,43,10,1 I 5.55

a2.43,10.11 013

42,43,10,1 [ N/A

42.43.[0.11 555

[ 42,43, t0,11 0013

42.43, I 0, I 1 I fi30

42.43.10.11 1620

42.43,10.11 0.555

11,10,43 1610

42,43,10.11 N/A

42.43,10, [ I 1220

IIAD.42.43 0.395

[ 1,42,43,10 0279

11.42.43.10 0279

I0 0.0729

42 203

10 002H

10 0.0104

43.42,1 I.ID 0.23I

I 1,42 12200

42 I1,[0

[ 1,42 43.10 868

11,42,43,10 N/A

521

42 3470
868

_efer_

b pRG$ _ ba_ed o1_ Standard ex_losure assumptiori$ _r in_e_tion, irlha[atlo_, and d_rmal ccln_ct

_[Iowing RAGS Supplement] Guidance. OSWER D_rective 92856-03. Values Ilevelop_ by US.

EPA Region IX Technical Memarandum (Augusl 6. [993).
a Magimum _of/cellI_[torl d_teeted values _l_e _o_ [o[al chr ffflliu m.

Note:

N/A = not available
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A final well, Well U, ,viii be placed in the area of suspected hydraulic interconnection (water

table low) between the Fluvial Aquifer and the deeper Memphis Sand Aquifer. The purpose

of Well U is to assess sta-atlgraphy and groundwater quality in the immediate vicinity of the

_rea of suspected hydraulic int e_onnectrpn. The absence or presence and elevation Of the

Jackson Formation/Upper Claibome ¸Group at this location also will fie evaluated. Evaluation

of both water quality and strafigraphy at this location is intended, to provide critical

information concerning the probability of DDMT activities affecting the Memphis Sand

Aquifer. Exact placement of this final well will depend on groundwater elevation data from

the olher wells. In genera], the well is expected to be placed in OU J. near the southwestern
corner of OU-I

The proposed deeper Memphis Sand Aquifer well, discussed in Section q6, may he installed

if Well U does not encounter the Jackson Formation/Upper Clall)0me Group or if the

groundwater is found to be contanfinated at Well U. Corps of Engineers/Huntsvilfe

(CEHND), DDMT. EPA, TDEC, and U.S. Geological Survey (USGS) are requested to be

present when drilling Well U. Wrthea permission must be provided by the Commander of

DDMT prior to installatrpn of this walh

4.3.4 Stratigraphic Test Borings

A stratigraphic test boring (ST'B- 12. see Figure 4-3) will be completed through the Fluvial

Aquifer to the top of the Jackson/Upper Clalherne confining unit prior to installation of the

wells thscussed in Section 4 3 3 The purpose of the boring is to assist in wcll installation by

identifying stratigraphic features of the area and to characterize the offsite fluvial system for

potential contamination and geotecheical 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 inspectian of the core A Shelby tube sample will also be taken from the

Jackson/Upper C_a_bome confining unit and analyzed for all geotechnicai parameters

identified irl Section 5.4.2.5 of the Generic OAPP (Ref. 15), including tdaxial permeability,

as well as total organic carbon (TOG) (EPA Method 415. [ ), cation exchange capacity

(SW-846 Method 9080). pH (S W-846 Method 9045)_ mad alkalinity (EPA Method 310.1M).

4.3.5 Potential Contaminants of Concern

Previous investigations of the groundwamr in the vicinity of or upgradient to the proposed

wells indicate the presence of VOCs and metals. Therefore. the PCOCs for this portion of the

investigation are VOCs, metals, and pesticides



124 44

4.3.6Groundwater Sampling and Analysis

The existingmonitoring wcllsand analyticalp_ametcrs selectcdforevaluation(scc

Figure 44) are presented in Table 44. Wall_spocific analydcal paxameters were based on a

review of existinggroundwater dala (rcfi2: tel 5).Additionally,eightof thewells (MW-3,

_'_V-6,MW-8, rv_V-13,MW ]4,MW-32, MW-34. and MW-36) willbe analyzod toeallect

data for the evaluation of almmatives and to assess the risk of contamination _ssociated with

the facility.The aRditionalanalyticalparameters includeTOC, sulfate,nitrate/mirite,

chthrides,anunoala, and iron.The eightwellswe_ selectedbecause of theirlocationaround

OU-I, which willallow fora systematicsampling approach Proposed monitoring wellsA

lhroughI willbe analyzod forTCL_AL coastfiucntstoprovide a comprchenslve nnalysisof

potentialcontaminants coming on to thefacility(i.e.,upgradlent,background locations).

Monilofing wells K through U wiI] be analyzed for VOCs and metals to determine the

western extentof groundwaLer contamination.

4.3.7 Geotechnical Sampling and Analysis

AI each proposed fluvial well, a s_unple will be selected from the saturated portion of tire

Fluvial Aquifer and analyzed for grain-size distribution, Atterberg limits, and moisture

content following sampling and geolec hnical methods presented in Section 5.4.2.5 of the

Generic QAPP (refi 15). The sampling interval will be saleetod 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 transpor'_ parameters from the fluvial aquifer and additional geclechnical

parameters from the Iackson/Uppor Clathome confining unit. At each of these five wells, the

Fluvial Aquifer geotechalcal samples will also be characterized for TOC (EPA

Method 4 t 5.1 ). calion exchange capacity (SW-846 Method 9081 ), pH (SW 846

Method 9045), and alkalinity (EPA Method 3 I0 IM) to support qualitative and q uantilatlve

assessments of contaminant fale and transpo_. A Shelby tube sample will also be taken from

the/ackson/Upper Clmbeme confining unit at each of the same five wells mad analyzed for

all geotechalcal porameters idenufied in Section 542.5 of the Generic QAPP (ref. 15),

including trlaxial permeability, as well as TOC/EPA Method 415 1), cation exchange

capacity (SW-846 method 90gl), pH (SW-846 Methmi 9045), and alkalinity (EPA

Methnd 310.1M). Permeability data will be used In evaluate the potential for groundwater

flow from the Alluvial Aquifer to the Memphis Sand Aquifer through the clay confining unit.

The open welibore within the Jackson/Upper Clalllorne confining unit will be plugged with

high solids bentonite groul to the base of the silt trap.

4.3.8 Hydraulic Conductivity

The hydraulic conductivity of the water-bearng zone in which each monitoring wcli is

screer_ed will be estimated using a rlsing-head pneumatic slug test method. Th_s slug test

method will allow testing to be performed quickly, and the nearly instantaneous removal of

the pneumatic slug wifl eliminate much of the noise in Ihe very-early-time data that is often

present th manu_J slug test methods performed in transmissive aquifers. It is anticipated that
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Table 4-4

Monitoring Wells and Analytical Parameters Selected for

Location

Dunn Field

Semi-Annual Assessment

Defense Depot Memphis, Tennessee

Monilo_n VOC_ SVO_
Well

2

Dunn Field 3 X X

Dunn Field 4 X X

Du_n Field 5 X X

Dunn Field 6 X X X

Dunn Field 7 X X X

Dunn Field 8 X X

Dunn Field 9 X X

Dunn Field l0 X X

Dunn Field [ I X X

Dunn Field 12 X X

Dunn Field

Dunn Field

13 X X

14 X

Dunn Field I_ X

28Dunn Field

X

X

X XDunn Flcld 29 X

Dunn Field 30 X X

Dunn Field 31 x X X

Dunn Field 32 X X

Du_n Field 33 X

Dunn Field 34 X

Dunn Ficld 35 X X X

Dunn Field 36 X

Dunn Field 37 X

Main ]nstallalion 17 X X

l Main lnslall_tion r 19 X X

Main Inslallalion 20 X X

Main installali(_n 21 X _(

Main Installation 22 X X

45

Total Metals

X

4-14

I IPA79 UA 7I._ De<2 9/_9¢_
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Table 4-4

Monitoring Wells and Analytical Parameters Selected foJ"

Location

Main Installation

To_lM¢_s

X

M_un Ins_llalion X

Mmn Installation X

Main [ns_[alion X

MaJa Installa_o_ X

Semi-Annual Assessment

Defense Depot Memphis, Tennessee

Moni¢oring VOCs SVOCs
Well

23 ×

24 X X

25 X

26 X

38 X X

39 X
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the dala wig be analyzed using lbe method of Bouwer and Rice (re£ lg); however, other

methods may be appficable depending on the nature of the hydrogeologic system.

4.3.9 Monitoring Well Abandonment

Ba_ed on informalaon provided by DDMT _md CEHND, MW- t7, located in the north central

portion of OU-4 (see Figure 4-3). has been damaged and may no longer be usable 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 dallied to replace it.

4.4 Fluvial Aquifer Monitoring Well Installation

4.4.1 Soil Sampling

As discussed in Secdon 4.3.1. each monitoring we]l bonng will be drilled to the top of the

Jackson Formation/Upper Clalborne Group. Soil samples will be collected al 5 foot intervals

from each soil boring for visual classification. The samples will be collected on the basis of

field screening and at the discrc finn of the field geologist, Selected soil s_ples also will be

submitted for geotechn/cal maalysis as discussed in Section 436. Refer to the Generic QAPP

(ref. 15), Section 5.4, for soil sample analyses,

4.4.2 Well Design

Well and screen placement depths will be developed according to alle-speci fic field

conditions and will be determined by Ihe onsite field geologist. Refer Io the Generic QAPP

(ref. 15), Section 54 I. for Fluvial Aquifer monitonng well design and construction details.

The depth of these wells is approximately 100 to 150 feeL. b_sed on data from previous

studies. A [0-foot golyvinyl chloride (PVC) screen will be placed at or ne_x the base of the

Fluvial Aquifer. Risers used in the construction of the wells will be PVC. Howevcr. if

DNAPL or elevated concentratiorts of VOCs are observed, stairdess steel will be considered

as the well consloaetion malerial. Figure 4 3 shows the general locations proposed for the

installation of these wells, Monitoring wells will be numbered by the t'l L dunng field

operations to allow greater flexibility in placing walls 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

Ihe Generic QAPP (ref. 15), Section 5.1.2. In addition to the new walls installed at OUJ.. all

existing monitoring ,veils at DDMT will be purged in accordance with the procedures
outlined in the Generic QAPP (ref. 15). Section 5.4.2.7.
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4.5 Quarterly Monitoring of Groundwater Levels

Groundwater levels will be measured in aH DDMT wells both onsite and offsite for the first

year. The pu_ose of this quarterly monito_ng will he to evaiuate levels of groundwater

fluctuation in the wells and In further define the direction of groundwater flow. Water levels

will he measured using standard measuring techniques described in the Generic QAPP

(tel 15), Section 5.1.2. Ifthn fluctuation is nnl significant, measurements may be conducted
semi-annually after the first yemr.

4.6 Memphis Sand Aquifer Monitoring Well

Installation and Sampling

The following task is tentatively described, but installation will depend on the evahiadon of

offslte and OU_¢ investigations, The confining unit clay will he drifted thnough only after

provision of a written directive from the r_gulatou agencies to the Cormnander of DDMT.

4.6.1 Purpose

The intent of a deep aquifer well will be to evaluate Memphis Sand Aquifer groundwater

quality downgradlent from the area of suspected hydraulic interconnecdon between the

Flu vial Aquifer and the Memphis Sand Aquifer.

One of two criteria may be used to decide if the Memphis Sand Aquifer well is needed, II will

be installed under the following conditions:

If Wed U is contarmnated; or

If no Jackson FormatiordUpper Claibome Group is encountered in drilling

well U, it may be completed as a Memphis Sand Aquifer well.

The location of this monitoring well will be established after the extent of the suspected azea

of hydraallc interconnection between the Fluvial and Memphis Sand Aquifers has been

evaluated by the installation of monitoring wells west of Dunn Field and at OU-4 (as outlined

in this FSP), This well will he the aled next to a Fluvial Aquifer monitoring well, so that a

nested well pair within the suspected area can be established between the two aquifers.

Two scenarios will develop when drilling begins, which are that the Jackson

Formation/Upper Clmbome 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 sealed at

the top of the clay. This Fluvial Aquifer well will be sampled. If the groundwater is

contanrinated in Well U, the Memphis Sand Aquifer well will be considered,
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The second scenario occurs if the Jackson Formation/Upper Clalborne group is not

encountered. Before drilling, a range of expected deplhs to the lop and bottom of the Jackson

Formation/Upper Clalberne Group will gave been projected at the ddlllng aim as based on

existing data. AS drl]ling progresses and no clay is encountered, and as long _s the borehole is

still within the expected range of the confining uall clay, dnllthg will continue. When the

hore_lole is advanced In the bottom of the expected range, plus whamver contingency w_

prevtoualy agreed upon, the horehole will be in the Memphis Sand Aquifer. and therefore, it

will be concluded that the day bed is rmsalng there. At this point, the mosl cost-effective

solution would be to compleLe the well as a Memphis Sand Aquifer ,veil. CH2M HILL

"recommends this approach, using a construction essentially as shown in Figure 5 3 of the

Generic QAPP (ref. 15), only deeper. The second pa_ of Ihis suenar]o is that a Pluvial

Aquifer well would be also necessary at lhis location, to provide the data to determine the

potendometne head differences between the aquifers at this pommial point of
intereonnection.

4.6.2 Evaluation of Aquifer Interconnection

Nested pair monitoring wells MW 32_-37, located west of Dunn Field. and the new

nested pair resul_ng from installatton of the Memphis Sand Aquifer well will be sampled for

water quality parameters to evaluate the degree of interconneedon between the two aquifers.

Nested pair monitoring wells MW-32ZMW-37 are installed outside of the suspected area of

hydraulic imerconnecdon between the two aquifers where the Jackson Formation/Upper

Clalborne 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 axea of hydraulic
interconnecdon

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

Alurmnum

Silica

iron

Calcium

Manganese
Sodium

Potassium

Tndum

Bicarbonate

Sulfate

Chloride

Fluoride

Nitrate

Total dissolved solids

Hardness, as CaCO_ '

The concentrations of these parameters will be compared between the deep well and shallow

welt in each nested pair. If minimal interconnectic;n exists between the two aquifers, there

should be a significant contrast between the water quality parameters in each aquifer. If

rmxing 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 waler

quality parameters between both pairs of nested wells will provide a qualitative indication of
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the degree of interconnection between the Fluvial Aquifer and the Memphis Sand Aquifer
inside the area of suspected hydraulic interconnecdon at DDMT.

4.6.3 Monitoring Well Installation

The Memphis Sand Well will be a double cased monitoring well The ialti_.l (surface) casing
will be installed into the Jackson Formalion/Upper Clalborne Group, which separates the

Flu_dal Aquifer from the underlying Memplus Sand Aquifer. The purpose of the surface

ca.smg is to prevent mixing of Fluvial Aquifer groundwater with Memphis Sand Aquifer
groundwater inside the monitoring well borehole. The monitorang well (which is the second

casing) will be installed inside the surface casing

The surface casing will be steel and wig be of sufficient inside diameter (ID) Io allow drilling

anti .installation of a 4-inch-all,rioter monitoring weg. The surface casing wig be thsta21ed a

rruntmum of 3 feet into the top of the Jackson Formation/Upper Clalborne Group The
borehole to be drilled for the surface casing will be of sufficient diameter to allow a 2-thch

annular space between the wall of the borehote mad the outside of the surface casing. A

drillable plug will he installed in the bottom of the surface caalng before installation, thus

providing a clean environment down to the top of the confining bed before drilling into the
Memphis Sand Aquifer.

After drilling and placement of the surface easing to the target depth, the annular space

between the borehole and outside of the surface c_sthg will be pressure-grouted using a

cement/bentonite slurcy that conforms to ASTM D 5092-90. The grout will be placed using
trerme methods. The grout wifi be allowed to cure for a minimum cf 24 hours before well
installation proceeds.

After installation of the minimum 8-inch-ID surface caalng, a borehole wdl be advanced

through the con fihing unit. to a minlmum of t 5 feet into Ibe Memphis Sand Aquifer.

Relatively undisturbed samples of the confining unit will be collected for laboratory

permeabilhy testing as specified in the Generic QAPP (ref. 15). Section 5.4.2.5.

After reaching the target depth, a 4-innh ID. schedule g0. PVC monitoring well will be

thstaJled in the Memphis Sand Aquifer in accordance with the procedures oudthed in the

Generic QAPP Iref. 15), Section 5.4 Except for the ID of the monitoring well screen and

casing (which will be 4 inches), the well materials and complelthn wig be the same as the
materials specified in the Generic QAPP.

4.6.4 Monitoring Well Development

After _nstallalion. the monitoring welt '.viii he devehiped using the procedures outlined in the
Generic QAPP (refi [5), Section 5.4.2.7.
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4.6.5 Monitoring Well Sampling and Laboratory Analysis

After the well has been developed, a fall-scale c heroical analytzcal scan will be run on the

groundwater sample. Sampling me/hods will be in accordance with/he procedures outlined
in the Generic QAPP (refi 15), Section 5.l.2.

4.7 GeolJhysical Logging

Geophysical logging will be performed on two wells currently installed in the Memphis Sand

Aquife_ (MW-36 mad MW-37, see Figure 4-3) and four wells installed in Ihe Alluvial Aquifer

(Ma,V - 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 seals, to

provide data on the configuration of the Jackson Forrnaticn/Upper Claiborne group confining

layer, and Io evaluate the distribution of clays within _e Fluvial Aquifer.
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5.0 Preffminary Data Needs for Remedial Alternatives

After the RI ftald work has been completed, lhe data c_q be assessed [o evaluate the

appropriate future disposition of a site (NFA, FS, or IRA). Sites that require an FS to
meet the objectives of the program may require additional data collection. The additional

collection may be used to support the alternatives evaluation, to refine selected

alternatives, or to ealIect data to support remedial design activilies.

5.1 lnitial AIternatives

A cursory review of the RI sites at OU-4 has been conducted to develop a list of initial

preliminary alternatives. These initial alternatives have been identified from existing

data, from the PCOCs, and from knowledge about treatment technologies available. The
initial alternatives do not represent a complete, detailed evaluation of alternatives or

represent the final remedy. They do represent an inidal attempt at identifying alternatives

that axe likely to be on the final llst of developed ahernadves for evaluating a site for

remedial activities. Groundwater at Durra 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 I.

5.2 Data Collection

For each alternative listed in Table 5-1, a salect group of pararaelers has been identified.

These parameters must be considered when evaluating the identified alternative. A field

decision for each site will be made to assess whether the identified dam needs will be met

during the RI fiald invesdgadon. Factors affecting the decision to collect data include the
following:

Presence of contamination

Spatial magnitude of contamination

Concentrations of contaminants

Character of contaminants (VOCs, sVocs, metals, and so forth)

Future data collection should be identified using data collected during the ILl field

investigation _rtd by completing a detailed identification of remedial alternatives for each
site.

Existing data for groundwater in wells at Dunn Field indicate the presence of VOCs,
SVOCs, _nd metals The preliminaJ-y data needs for remediation of Dunn Field

groundwater include potentiometric surface, concentration of contaminants, anti

geolechalcal data such as grain size and vertical hydraulic conductivity.
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Quaaerly water level data and sampling data will be collected and analyzed for all

monitoring wells in the Dunn Field area following procedures identified in Section 5.1.2 of

the Generic QAPP (tel 15). The data will allow the groundwater flow direction and

contaminant levels to be evaluated for possible recovery well locations and proper design
parameters for treatment systems. Pump and treat systems include but _e not limJ Ied to the
following:

Airsuipping

Melalsremoval (ion exchange, floccu]ation, or sedimentation)
Biologlcallreatment

Filtration (mulnmedia)
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6.0 Quality Assurance for Field Sampling

The goal of quaiiEy assurance (QA) in the field is to provide data of known quaJity to the

project team to support the project decision-making process. The implementation of QA
goals is/he responsibility oflhe FTL, The FTL reports to the project manager (PM) and is

responsible for the coordination of field efforts, provides for the availability and malnlenance

of sampling equipment and matermls, and provides shipping and packing maledals. The FTL

supervises the completion of all chain-of-custody records, supervises the proper handIing and
shipping of samples, and is responsible for accurate completion of Ihe field notebook. As the

lead field representative, the t- 1 L is responalble for consistently implementing program

QA/quality control (QC) measures al the site and for perform2ng field activities th accordance

with approved work plans, policies, and field procedures. The Generic QAPP (tel I5),

Section 3, provides detads on meeting the goal of QA during the field investigation. This

section summarizes some o[ the critical field QA procedures, as wed as the QA/QC samples
to be collected during the field investigation.

6.1 Field Documentation Summary

All field notes will be recorded in indelible ink on standard forms in bound notebooks.

Secdon 4.3 of the Generw QAPP (refi 15) contains all information that will be recorded in

the field book. A daily field log will be completed by the FrL. This leg will be signed and

dated tiaily. Significant events occumng during the day will be recorded _d reported to the

PM. Dally conmauthcation is essential to evaluate whether timely corrective meazures are

necessa_ The field notebooks must provide a place for the field team members to sign and

date the crimes The r 1 L or designated representative will conduct weekly informal audits
for completeness The following items must be entered:

Sample labels

Chain-of-custody records
Field notebooks

Sampling operations

Document control

6.2 Field Monitoring Summary

All field monitoring equipment will be calibrated according to the procedures outlined th

Section 6. I of the Generic QAPP (reg 15): ad field procedures concerning groundwater and

soil sampling _re described in Section 5. Additionally, gecden 5 contains soil boring and

mot_it oring wall d fillthg procedures, geophysical survey and logging procedures, and all
equipment decontamination procedures
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6.3 QA/QC Sampling Summary

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

Trip blanks

Equipment blanks

Field blanks

Field duplicates

Matrix spikegmatnx spike duplicate (MS/MSD) samples
Split samples

6.3.1 Trip Blanks

Trip blanks are to be analyzed For VOCs only, Three 40-mflll]iter (mL) VOC vials wilI

accompany each ice chest that contains samples collected for VOC analyses, The trip bMnks

will be filled with ASTM Type II water when they are shipped to the site from the laboratory;

the trip blanks wifi be shipped with sampling kits. One of the trap blanks will accompmay split
VOC samples to the U.S. Army Corys of Engineers (COE) QA laboratory

6.3.2 Equipment Blanks

Equipment blanks axe processed by rinsing decontaminated sampling equipmenl with ASTM

Type II water obtained from the laboratory. The rinse water is collected in sample boldes,

preserved, and handled in the same manner as the samples. Equipment blanks wdl be

collected once a day for the equipment used during sampiing procedures. Split equipment

blank samples of the finsa/e will he 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 choose at leasl 10 percent of the Level 3 samples and 5 percent of the Level 2

samples from sample ideations previously known In he contaminated, and will collect

duplicate samples From Ihose locations. The source information will be recorded in the field

notes, 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 to the QA reviewer to aid in the

revmw and validation of the data. The source of the field duplicate will be clearly identified
in the chain-of_custody form sent to the QA laboratory,
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6.3.5 Matrix Spike/Matrix Spike Duplicate

MS/MSD samples will be collected and shipped to the laboratory far spLkc samp e analyses.

Five percent of the samples col[ecled at OU-4 wii{ he accompanied by spike samp}es.

However, if an MS/MSD sample has not been collected in a ld-day tlme period, a spike
sample will be collected and sent for sample analyses.

6.3.6 Spilt Samples

Split samples will be colIec[cd for I percent of the san]pies at OUJ.. Tables 6-1 and 6-2

present the number of QA/QC samples to be collected at OU_. as based on the assumption
thai the duration of the field effort will be 20 days.

Split samples will be subrmtted Io the contractor's laboratory as QC salnpies and Io the COE

and EPAYTDEC laboratories as QA samples. The samples will be sent to the fallowingaddress:

COE Labarato_

bdJssourl R2ver Division

420 South I81h Street

Omaha, Nebraska 68102
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POSITIVE RESULTS IN GROUND WAteR

DUNN FIELD - PERCHED WATER TABLE 1 2 4 ? 5
DEFENSE DEPOT MEMPHIS TENNESSEE

I

PbA.S_ I

MCL MW2
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POSITIVE RESULTS IN GROUNDWATER

MEMPHIS SAND AQUIFER

DEFENSE DEPOT MEMPHIS TENNESSEE

NONVOLATILEMETALS (u@)

I Bd_ium
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POSITIVE RESULTS IN SURFACE SOILS

BUILDING 629 121 79

DEFENSE DEPOT MEMPHIS TENNESSEE
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