123 0 File: 541.460.000n
C.G.

THE MEMPHIS DEPOT
TENNESSEE

ADMINISTRATIVE RECORD
COVER SHEET

AR File Number /23

!




123 1

Operzble Unit 1
Field Sampling Plan

for
Defense Distribution Depot Memphis

Seplember 1995

Prepared for

U.S. Army Corps of Engineers
Huntsville Division

Prepared by

CHMHILL

2567 Fairlane Drive
Montgomery, Alabama 36116

110479.UL.ZZ

File:

C.G.

54960 4
S

3195




Operable Unit 1 123 2
Field Sampling Plan
Executive Summary

Introduction

In October 1992, the Defense Depot Memphis, Tennessee was placed on the National
Priorities List by the U.S. Environmental Protecbon Agency. Therefore, Defense Depot
Memphis, Tennessee must fulfill requirements under the Comprehiensive Environmentat
Response, Compensation, and Liability Act and National Qil and Hazardous Substance
Contingency Plan. A Remedial Investipation/Feasibility Study will be conducted 1o
evaluate the nature and extent of contamination, to evaluate the risk to 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 1
as a supplement {o the Gereric Remedial Investigation/Feasibility Study Work Plan. The
objective of this Operable Unit 1 Field Sampling Plan is to present a detailed description
of the proposed sampling and analysis activities that will be performed for
characterization of the remedial investigation sites in Operable Unit 1 at Defense Depat
Memphis, Tennessee.

The ultimate goal of the Remedial Investigation/Feasibility Swdy 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 identified, the source of release must be determined, and proposed cleanup
actions must be evaluated. By implementing the 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 Investigation/Feasibility Study at Defense Depot Memphis,
Tennessee.

Site Background and Location

Defense Depot Memphis, Tennesses receives, warehouses, and disuibutes supplies
common o all .S, military services and some civil agencies, located primarily in the
southeastern United States, Puerto Rico, and Panama. The instaliation covers 642 acres
of land in Memphis, Shelby Counly, Tennessee, 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 feat of storage
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.
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Description of Operable Units

Defense Depot Memphis, Tennessee is divided into four operable units for evaluation
purposes. Operable Unit 1, north of the Main Installation, is called Dunn Field. The
Main Installation is divided into three areas: the southwestern quadrant, Operable Unit 2;
the southeastern quadrant including Lake Danielson and the golf course arca, Operable
Unit 3; and the north-central area, Operable Unit 4. Sites identified in Operable Unit 1
for investigation resulted from use of the area for landfill operations, mineral stockpiles,
pistol range use, and matenals siorage. Poiential contamination of Operable Unil 2 may
have resulted from spills or releases from the hazardous matenal storage and repouring
area, sandblasting and painting activities, or both. Storage of polychlorinated biphenyls
and the use 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 malerial storage.

Soil samples taken in Qperable Unit | near a pesticide storage area during previous
investigalions indicated the presence of pesticides. Other samples from Operable Unit 1
yiclding positive results for the presence of contaminants include the open burning area,
which had evidence of petroleum products and chlorinaled solvents; a sample collected in
the south-central portion of Operable Unit 1, which had volatile organic compounds,
pesticides, and metals; and the bauxite storage area, which exhibited solvents and
pesucides.

. Groundwater analyses in the Fluvial Aquifer reveal contaminant migration beyond Dunn
Field's boundaries. Contaminants of concern are chromium, lead, mercury, arsenic,
bariem, and solvents. A groundwater interim remedial action is being implemented to
address the groundwater contamination.

Summary of Field Sampling Plan

This Field Sampling Plan describes the Defense Depol Memphis, Tennessee facility and
individual operable unit history and data gaps, locations, geography, surface water
hydrology, geology, hydrogeology, land use, and Operable Unit 1 data needs.
Additonally, this Field Sampling Plan describes the sampling strategy and sampling plan
for the remedial investigation sites at Operable Unit 1. The final section of the plan
describes the data needs required to propose remedial alternatives for Operable Unit 1.
The purpose of this effort is to charactenze potenuial releases from the site, to delineate
the nature and extent of snil and groundwater contamination attributable lo past
operations, and to gather data to evaluate the feasibility of remedial actions for this site,
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Sampling Strategy 123 4

A cost-effective, quality sampling strategy has been developed to perform an Remedial
Investigation/Feasibility Study at Defense Depot Memphis, Tennessee, This Field
Sampling Plan uses an ohservational approach to field data colliection and making ficld-
based decisions to achieve the goals of the facility. The approach presented is intended
to support a recommendation of one of the foliowing options for each remedial
investigation site:

» Site upgrade (FS, Remedial Design, and Remedial Action)
Site downgrade (support No Further Action)
. Interim Remedial Action (IRA) or Early Removal

To support recommendations in a timely manner, soil and water samples will be collected
at Operable Ugit 1 and analyzed using Level 2 methods in a fixed-based laboratory.

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 cantamination will aid in supporting the
appropriate recommendation.

Proposed Sampling

The Operable Unit 1 Field Sampling Plan describes remedial investigation sites that have
been identified on the basis of their potential for contamination as a result of past
practices. Surface and subsurface soil samples have been proposed for each site. Soil
borings will be installed surrounding and within the propesed site locations. Soil samples
will be collected at regular intervals from each boring to assess the vertical extent of
contaminatipn. Surface and subsurface soil samples will be collected and analyzed to
assess Lhe possibility of existing soil contamination.

Four data quality levels are used at the facility. Level 1 data are gross data for field
screening purposes, such as pH, temperature, and organic vapor analyzers and readings.
Level 2 and Level 3 data are used for making field decisions, describing the nature and
exlent of contamination, and for risk assessment, The differentiating criteria (between
Level 2 and 3) are the amount of laboratory documentation required and cost. Level 4
data are used primarily for legal arbitration, and the cost for developing these dala is
excessive. Therefore, Level 4 is not currently proposed. A more complete discussion of
data quality levels is presented in Section 8.0 of the Qualfity Assurance Project Flan.

If Level 2 soil boring data indicate that a release of contaminants has potentially occurred
to groundwater, monitoring well(s) may be installed adjacent to site(s). The decision 1o
install wells will be made on a site-by-site basis. The decision to install monitoring
well(s) will be made after Level 2 soil boning data have been discussed with Defense
Depot Memphis, Tennessee personnel and remedial options have been considered.
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By implementing the Operable Unit I Field Sampling Plen, the Remedial

. Investipation/Feasibility Study can be conducted in a cost-effective, imely manner,
Additionally, data will be obtained that will aid in supporting an evaluation of remedial
alternatives for cleanup of Operable Unit 1 at Defense Depot Memphis, Tennessee.

Chemical Warfare

Historical disposal of chemical warfare material (CWM) has occurred in the western
portion of Dunn Field. Because there is a potential that CWMs may be encountered
during intrusive investigations at the western portion of Dunn Field, DDMT has
requested assistance from the U.S. Army Corps of Engineers—Huntsville Division,
Ordnance and Explosives Division, to prepare a site safety submission, This document is
being prepared so (hat the investigalion in the Dunn Field area will be performed safely
and with appropriate engineering controls 10 protect onsite workers and nearby residents.
Investigation activities presented in this Field Sampling Plan will not be performed until
the site safety submission is approved by the Department of Health and Human Services.
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Acronyms

Arca of concern

Applicable or relevant and appropriate requirement
American Sociely for Testing and Matenals
Below land surface

Baseline nsk assessment

Base Realignment and Closure

Chemical agent identification set

U.5. Army Corps of Engineers—Huntsville Division
Comprehensive Environmental Response, Compensation, and
Liability Act

Code of Federal Regulations

Low plasticity clay

Contaminant of concern

U.S. Army Corps of Engineers

Chemical warfare agent

Chemical warfare materials

Chemical Warfare Management Plan
Decontamination agent—non-corrosive
Dichlorodiphenyldichloroethane
1,1,1-Dichloro-2,2-bis(4-chlorophenyl)ethylene
Defense Depot Memphis, Tennessee
Dichlorodiphenylirichloroethane
Department of Health and Human Services
Defense Logistics Agency

Department of Defense

Department of Intenior

Data quality objective

Defense Reutilization and Marketing Office
U.S. Environmental Protection Agency
Early removal

Environmental Science & Engineering, Inc.
Fixed-based laboratory

Federal Facilities Agreement

Federal Register

Final remediation level

Feasibility study

Field Sampling Plan

Feet squared per minute

Field team leader

(Gas chromatograph

Gallons per minute per foot

Health and Safety Plan
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HRS Hazardous ranking system
HQ/HI Hazard quotient/hazard index
HTW Hazardous and toxic waste
ID Inside diameter
IRA Interim remedial action
ugfL Micrograms per liter
ML Low plasticity silt
mL Milliliter
MS/MSD Matrix spike/matrix spike duplicate
MW Monitoring well
NCP National Oil and Hazardous Substances Pollution Contingency Plan
NFA No further actlion
NGVD National Geodetic Vertical Datum
NOAA National QOceanic and Atmospheric Administration
NPL National Priorities List
OE CEHND Ordnance and Explosives Division
ou Operable wnit
PAH Polynuclear aromatic hydrocarbon -
PCB Polychlonnated biphenyl
PCQOC Potential contaminants of concern
PCP Pentachlorophenol

@ PID Photoionization detector
PM Project manager
PPM Priority pollutant metals
PRG Preliminary remediation goal
PVC Polyvinyl chloride
QAFP Quality Assurance Projece Plan
QA/QC Quality assurance/quality control
RA Remedial Action
RAGS Risk Assessment Guidance for Superfund
RAL Removal action level
RCRA Resource Conservation and Recovery Act
RD Remedial Design
RFA RCRA facility assessment
RFI RCRA facility investigation
RGO Remedial goal option
RI Remedial investigation
RI/FS WP Generic RI/FS Work Plan
ROD Record of decision
SMP Sire Management Plan
SOW Statement of work
STRB Stratigraphic test boring

. SvOocC Semivolatile organic compaund
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TCLP
TDEC
TEU

THI

TOC

TRL

UCL
USACDRA
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USGS
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U.S. Army Technical Escort Unit
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U.S. Army Chemical Demilitarization Activity
U.S. Army Environmental Hygiene Agency
United States Geological Survey
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1.1 Objective

The objective of this Field Sampling Plan (FSP) for Operable Unit (OU) 1 is to present a .
detailed description of the proposed sampling and analysis activities that will be
performed for characterization of the remedial investigation (RI) sites in OUJ-1 al the
Defense Depot Memphis, Tennessee (DDMT). Dunn Field, the area north of the Main
Installation, has been designated by the U.S. Environmental Protection Agency (EFA)

and DDMT as QU-1.

The purpose of this effort is to characterize potential releases from the site, lo evaluate
the nature and extent of soil and groundwater contamination attributable to past
operalions, and to gather data to evaluate the feasibility of remedial actions for this site.

Once the site has been characterized, the data collected will be evaluated and used to
make decisions concerning this OU. Possible decisions include downgrading the site to a
no further action (NFA) site, recommending the site for early removal (ER), or selecting
a remedial altemabve to address contamination at the site.

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 Septemmber 28, 1990. Subsequently, and 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 System (HRS) Scoring Package for DDMT. On the basis of the
final HRS score of 58.06, EPA added DDMT (o the National Priorities List (NPL) by
publication in the Federal Register, STFR47180 No. 199, on October 14, 1992. The RI
investigation presented herein, and future investigations, are intended to satisfy the
requirements of CERCLA, the National Qil and Hazardous Substances Pollution
Contingency Plan (NCP), and the RCRA Part B permit.

DDMT has entered into a Federal Facilities Agreement (FFA) between the Defense
Logistics Agency (DLA), EPA, and TDEC. This agreement establishes a procedural
framework and schedule for developing, implementing, and monitoring appropriate
response actions at DDMT ir accordance with existing regulations and for zchieving
RCRA/CERCLA integration. As a result of DDMT's status as an NPL site, it was
agreed that the investigation of ail applicable sites would proceed under the CERCLA
process for remediation (remedial investipation, feasibility study (FS), proposed plan,
record of decision (ROD), remedial design, remedial action, or NFA).

mzm95-DDMT-0OU 1001 WPS 1-1 9IS
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As established in the NCP (40 Code of Federal Reguiatigns [CFR] Pari 30(1.120), the
Department of Defense (DOD) is the lead agency at NPL sites involving federal facilities.
Accordingly, EPA and TDEC have been identified as regulatory enforcement agencies in
this process.

1.3 Facility and Site Status

As a result of the NPL slatus, the required silte-specific investigations, and the FFA,
DDMT has been geographically delineated into four QUs. QU-specific FSPs are being
prepared for QUs-L, 2, 3, and 4. These OU-specific FSPs will provide guidelines for
conducting the RI/FSs for each of the QUs. The OU-specific plans will address sites that
have been known to have past releases as a result of facility operations. Schedules for
completing specific tasks during the process have been submitted separately in the Sice
Management Plan (SMP).

DDMT is conducling RI/FS aclivities at QU-1 in conformance with the requirements of
CERCLA and the FFA. In addition, elements of DDMT's RCRA permit dictate that
DDMT undertake a study to confirm the absence or presence of contamination at
locations where hazardous or toxic wastes were managed or disposed. This FSP
addresses the sites within QU-1 that have been previously identified as requinng an RL
The remainder of the identifted sites within OU-1 are proposed for one of the following
four status categories:

Screening site -

Chemical warfare site (to be investigated separately)
NFA site

ER site

Activities related to these sites will be addressed in the Screening Sites FSP, NFA Repont,
Chemical Warfare Management Plan (CWMP), ER Memorandum, or other fulure work
plans. Each of these documents will be submitted to TDEC and EPA for review.

Table 1-1 presents a summary of the sites at OU-1.

1.4 Elements of the Field Sampling Plan

This FSP is written as a supplement to the generic (facilitywide) work plans for DDMT.
Information not incleded in this plan can be found in the generic work plans. These
work plans were provided as separate documents and are listed below:

Generic RI/FS Work Pian (RI/FS WF)

. Generic Quality Assurance Project Plan (QAPF)
. Generic Health and Safery Plan (HASP)

mgmy5-DOMT-QU /001 WPS 1-2 9/31/05



$&IEG

L 917 TNOr WA -5 s

TY]d JIIISUTREY AUBLEM [BOMIIAND - JINMD

nop) YUWEEUB MEEAL PIIOS - NWMS

15 mOnEIRsIAN] [EIPSmY - Y

g AWy A[eg - ¥

weld Furpdmg protg suig fomusang - Bmusessg
vonednsaau} QR VYO - 94

uonednsaan] AN vy Aleommijald - 144
oo INSIAT] TS/ HmESAssy ATeummrsad - [§/Vd
manoy Jayun,f aN - VIN

waassessy Aoe vYOY - viIy

d

[dd

(#sel) (amieg oL 1) 75 [BRng POV SMAIN

L

Hd

(€561) (199] o1qn3 £) V NI§ LAY dprmosg (KON

)

. I

Iddd

(sce1 ‘raummm pov ‘eseald 1o Jo swmIp ‘wA-gg ‘Ze) MG UM O

1'¥

|-E

Iddd

F| wn]| w]| =

(amomnum syep :jured pus ‘ase21d ‘[io jo swIp “ed-c¢ ‘1) NS [EUNG FOL

I1d8d

Lo ]

(5561 '9PLOMOQIPAYIp SUIPMIOIUNI0} MG [FLMg [EXTRIY] paxTI

qd

[14d

o

(g561) eumg (‘123 1) POy 093y pre (sq[ 1) sprrospdy eruommry

dMD - 6T - (P12t wung) sspddag pood 08
dWMD 1444 1E T (ovs1) 215 wny auod ¥
dJWMD 114d o1 5 (c561) (estyar nd Jumrng) 1§ RUNH [P PIR SIYEY &
dAMD 1.04d I I (5561} ang Teung (g) s1vg Bommwa], 91ISImay pue pIoIsnRy 1
| smms SIS Lqumy Rqumpy uondunsag nquny
BN V4 MY NHMS s
#Jo 1 adeg
sasuud I, *snydunly jods( asmapg
(s661 ‘17 Lrenaqag) smmg g
| (PRY M) IT-NO
1-1 JguL

3




SErlese G RTO T NO- LINGA-$5tn de

—————— = ———— e

g2 IImAYURIY SIBI0A, [ROMUANT) - JINMD
N rasmeSecey 91STM PIOS « NIAMS

9|15 monudnsaAn] [BPAUAY - Y

alg [aoway ApEg - Y3

gujd Furdmes pre1g seug Bmmarg - Juuesaag
aenalnseat} N30 VHIY - 14Y

monednsaan] L1184 vy Asunoifsd - |84
uonEINSIAL] 2115 1UNWssIssY LRuTuti|2dd - [S/Vd

16

123

_ Colay aqan, on - VAN
mamssessy Ied YHOY - VA

_ ¥3 . LT A - a3mio)g sponsaq Amrodmalpgil “Ipid 23wy [SId PIO 8
d - iz - (Pl wEm( 30 TUwpy) JuH Waswd) odwog sxneg 9
| . 74 - doys wimgrary yedmj ofumy jorsig 0o
E| 1d Ll L1 (6961} D JUS TeUNg [$INIIYD PIXTIY L <
_ ¥ 14ud 8y - o ep Pov | 19T
f Lk 1:4d 91 o1 (6961) 21§ [YUNG MOY WMOMI[] 9l
- 1.Tdd £1 £l {(oN '5q] Q0T PUE 'pOSTTY *'64] 000"L “*I3ta(] *'8q1 006 "PIY) [SUN] TSI PININ ct
121
- 04 1 A {¢961) AnEenb TMOMEN [FUTY POV JUOYOMPAH PUs sMY[ng | pUE 73
¥l [18d 1! 11 {S9&E) (5o 20-1 - gEb"1) 9918 [PUNE PESY ANIDPQIOMALI] 11
a" Idd 3 § {561} (U "[ed-1 - goL's) g =118 |sUng 2prmasg [Aqpy 8
R L sulg Rqumny Squmny uopdunsag o N
_ WRmy) vid Mv1 NWMS s
¥ 3o 7 23y

aeswunny, ‘smdunly jodag ssuepQ

| (5661 ‘17 A ) smmg g
(pPY wnd) 1-N0

I-T 2[HEL




SAIEI6

|

123

CdAL P10 O~ LG -§ T

US| UREISTIR N AMBLIE A, [FOMDN) - dNMD
1) JuSTadenely A5HA PIIOS - NIAMS

215 UONEINSIAL] |9IpImey - T

allg [eACknsy Ay - ¥

urld Sudureg prar selg Jurwaeuog - Juruselag
TonBANSIAT] L1098 VDY - 1Y

uenednsaau] AIpoe,] DY ARy - 14 Hd
uonEENsaAT] ASIAESIESY Aberntialg - 1§/vd
UonIy JAqUTd oN - VAN

JUBNISSITTY _A_.—umuﬂ.m YHOA -

{

¥ad

Ik 194d EE - Awr] pAIFCUoMD) pue ‘sIrddng [EIpe ‘PIAY ‘UM ‘FOJTON SId [EUng T sl

I 1.1dd [q - (3961) 1Bung Z1eydsoyy wnipog 151

™ 144d #1 51 {3961} E71IS [ELMY wMIPOS gl

It 134d SL bl (s1anpesd saded ‘peoy) (ZI1-m 4 Mou) g ang (sUng Sisey, dionmiy | i
Id I14¥d 17 ol (‘0w “fsex) “see[d ‘ferew) (OI-M N FUST) 1§ [BUNG 258M PHOS 01

L 1144 L g {s561) ?g [BLmMY (943) WHMTI0 MUN LEO'OV 9

VAN 8T (Pe1 UUN( JO TUTIPENY WHTEIINCS) adutorg Jedsion|y £9
VN ViN DE £Z (p1e1d wumq) 215 [sUNY POO pUB SUGRQ TONIISUCS £T
VN VAN 61 it (patd wonqY) (siiog pEv $INN) TG [FLNEG AInMprey o
VAN VAN ] (pis14 tunQ) snpisay gseIn smeyd 81

NEVH BN
Ag

v Jo f J¥eg

s, ‘shydunp 1odaq @z pg
(S661 ‘1z Aremuqay) smmg Mg
(PR wm@) 110
T-TaqelL




L&/ L M FI0/ IO IWaa-g i

18

123

e — — — = —
e oy uemafarepy ampuy [EARUAT) - JWMD

WOp JmamaBEaEly PISEM, PIOS - [LINMS

1 vorednsaau] ipAny - 1Y

g [raomdy AUTT - Y3

wif] Bmmdmag pparg swils Jumsasss - Suiog
nonednsoan) Lifiond VO - 14

wonednsaan) L[iow] VHOY AOIEIR - |4dd
; uoneSnssAT] ANISAURNEEISEY AIeOTONRl - [§/Vd

1-6

woTRY Ioqung ON - VAN
jmomEsRssy (IR VDY - vAd

__ Surmatog - 13 - (zL61 qBRam Z+51) (Pefd TUNQ Jo Imerpwnd) Wasemmnog) sFwielg arneg 9
_ Buuzarsg . 9T . (pI1 TOA( Jo JURIPILY) WssARION) i (] paUng 19
Jorusarog 14d £Z v-00V qoi1] 288Ut JURIPENY) WASLIHON PlAL] T 0s
Burmaareg I04d zz 12 {pretd wung) g [EBUNE £-2DXX 1T
fnmsalog 1L8d 0T 0z (pr214 won(D) g [sung yeqdsy [Quqoad 0z
Furnaalsg 138d 1Z 61 (P151d TaMQ) MIS WNE I9ISMIE) ULy 189 19RO 61
sIEg syme BQuUNN Bqumy uordLosag Jaqumny
JuaLm ) vId MV AINMS g
p 30 ¥ 38ug

sagsamn |, ‘syduspy jedag asudjag
(5661 “1Z Amniqaf) smBlS g
(PP mma) 1-NO
I-1 91q8L




123 19

The FSP characterizes DDMT by providing information about the facility location,
topography, metcorology, surface and subsurface hydrology, geclogy, surrounding and
site-specific land use, history, and data gaps within each site. The sampling strategy n
Sections 3.0 through 3.4 illustrates the structurc of the investigation, the objectives of
data quality, preliminary remediation goals (PRGs), and the applicable or relevant and
appropriate requirements (ARARs). The FSP will provide site-by-site information
concerning the rationale behind sampling locations and methods. The FSP also will
provide information about the Fluvial Aquifer (if necessary) and will describe preliminary
remedial alternatives. The QAPF (ref, 13) will present methods for providing qualily
assurance to the proposed RI activities at OU-1 by documenting the procedures for well
installation; development and sampling; soil, sediment and surface water sampling
methods; analytical methods; abandonment methods for borings and wells; type of
sampling equipment; and handling of equipment. Numbers of quality assurance/ quality
control {QA/QC) samples and types are presented in Section 3.

1.5 Chemical Warfare Materials Investigation Requirements

Chemical warfare matcrials (CWM) have historically been disposed at the facility. There
are four documented locations at Dunn Field where CWM have been disposed. The list
of documented CWM sites of concemn at Dunn Field is as follows:

Mustard bomb decommissioning site (Site 24)

Ashes and metals burial site (Site 9)

Chemical Agent Identification Sets (CAISs) burial site (Sile 1)
Food burial site (reported to contain CAISs, Site 86)

"B % =

. As a result of the known CWM disposal at Dunn Field, the potential of encountering
CWM in unknown locations, and the proximity Lo residences in the Dunn Ficld area,
DDMT has requested assistance from agencies responsible for CWM activities. Three
apencies are responsible for CWM investigation and disposition: the U.S. Army Corps of
Engineers —Huntsville Division (CEHND), United States Army Chemical Demilitarization
Activity (USACDRA), and the U.S. Army Technical Escort Unit (TEU). '

The CEHND Ordnance and Explosives Division (OE) is responsible for conducting
CWM investigations within the context of govemment requirements and safety
requirements. In particular, the CEHND-QE is respensible during investigation and
excavation of CWM sites, USACDRA is responsible for providing guidance on Inteim
Holding Plans and Transporation and Disposal Plans for CWM materials. The TEU is
responsible for CWM assessment investigations, field CWM analytical procedures,
packaging and transportation, and technical advice to CEHND.

These three apencies and DDMT have developed a strategy to evaluate the presence of

CWM at the facility and lo investigate sites at the facility where the polential for CWM
cxists. The strategy selected to accommodaie both the CWM and the hazardous and toxic

mpmb Y- DDMT-OU /001 WP 1-7 9£31/95
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waste (HTW) components of the project includes a three-phased approach. All three
phases are proposed lo begin simultaneously as a result of schedule efficiency and the
need For ultimate removal of the CWM sites as a result of the facility’s Base Realignment
and Closure (BRAC) status. These three phases are discussed below.

1. Conduct an initial investipation focused on the known CWM sites at the
facility. The purpose of the investigation is to evaluate the presence of and
to delineate the nature and extent of potential CWM contamination at Durn
Field. These activities will be conducted by CEHND-OE.

2. Prepare a Site Safety Submission for review by the Department of Health
and Human Services {DHHS). The CEHND-OE Division will prepare the
Site Safety Submission.

3. Conduct necessary CWM removal actions based on the results of the field
investigations. Field monitoring and screening will be performed during
the field activities and appropriate control measures will be implemented to
minimize the occurrence of releases of CWM.

A key component to the removal actions will include field monitoring using quick
turnaround methods for identifying contaminated media. These field activities will also
be used during the HTW investigation to confirm that CWM are not present during the
investigation at other non-CWM sites. Additionally, these monitoring activities will
provide real-time results to monitor the health and safety of the workers and the nearby
residences.

As a result of the known potential for encountering CWM during the intrusive sampling
at Dunn Field, a strategy will be developed to investigate Dunn Field sites in a safe and
effective manner. However, this SSFSP does not inclede all of the necessary components
to conduct investigations in the potentially contaminated Dunn Field area (western half).

Before conducting any intrusive investigation in the western half of Dunn Field, the initial
investigation must be completed by CEHND-OE, the Site Safety Submission must be
approved, and the monitoring and analytical requirements for CWM monitoring must be
provided. Investigations in the western half of Dunn Field are delayed until these tasks
are completed. Investigations in the western half of Dunn Field will be performed using
the monitoring and control procedures identified in the CWM Site Safety Submission.

gm®5 -DOMT LU /001 WPS 1-8 931795
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2.0 Facility and Operable Unit Description

2.1 Location

DDMT covers 642 acres of land in Memphis, Shelby County, Tennessee, in the extreme
southweslern poriion of the state. Approximately 5 miles east of the Mississippi River
and just northeast of the Interstate 240—Inicrstate 535 junction, DDMT is in the south-
central section of Mcmphis, approximately 4 miles southcast of the Central Business
District and 1 mile northwest of Memphis International Airport. Airways Boulevard
borders DDMT on the east and provides primary access to the installation. Dunn
Avenue, Ball Road, and Perry Road serve as the northem, southern, and western
boundaries, respectively, Figure 2-1 shows the installation’s location within the Memphis
area.

0U-1 is located north of the Main Installation and is separated from the installation by
Dunn Road. It is bounded by the Illinois Central Gulf Railroad and Person Avenue to
the north, Hays Road to the east, and Dunn Avenue to the south, and is partially bounded
by Kyle Street to the west. The location of QU-1 is shown in relation to the entire
DDMT facility and other proposed OUs in Figure 2-2.

2.2 Operable Unit Description

QU-1 is geographically separated from the Main Installation and contains the only known
and documented burial area on DDMT. OU-1 includes 6 RI/FS sites, 17 ER sites, &
screening sites, 4 CWMP sites, and 4 proposed NFA siles. OU-1 was used intermittently
for burial of wastes. Disposal records and interviews with facility personnel indicate
specific instances when burial of material occurred. The earliest records of burial date
back to 1946. The most recent bunal occurred in Sepltember 1984, Table -1 presents
the current disposition of each site, as well as a short description including the nature of
items buried at the seven burial sites. The following RI sites are addressed in this FSP:

. Site §, burial site of 40,037 units of ey ointment

. Site 10, which was discovered during the installation of MW-10, RI Repont
(ref. 5), and consists of buried glass, metal, and trash

. Site 14, municipal waste burial site

. Sites 15, 15.1, and 15.2, burial sites of sodium, sodium phosphate, and
chlorinated lime

mgmY5-DDMT-OU1 /001, WS 2-1 9/31/95
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The burial sites have not been individually investigated. DDMT has recorded the site
locations through the years using dimensions from known landmarks, and the sites were
summarized in the RFA Reporr (ref. 12). Drawing | (located at the end of this
document) shows the location and the status of each of the identified sites in QU-1. A
brief description of each of the siles, atong with this site’s status, is also listed in

Table 1-1,

2.3 Geography/Topography

DDMT is located in the southweslern comer of the Memphis area, a few miles north of
the Memphis International Airport. The cast-to-west flowing Nonconnah Creek lies
approximately 3,000 ft south of the installation at its closest point. Cane Creek, which
enters Nonconnah Creek from the northeasi, is approximately 1,500 ft from the
northernmost boundary of Dunn Field. Nonconnah Creek drains into Lake McKellar, a
tributary of the Mississippi River.

DDMT’s surface features (natural and manmade} and DBMT’s relationship to
surrounding areas were investigated by onsite visual reconnaissance, U.S. Army Corps of
Engineers (COE) historical (comparative) aerial imagery, U.S. Geological Survey
{(USGS) 7.5 Minute Senes Topographic Quadrangle maps, and installation topographic
maps prepared by the COE, Mobile District, dated February 1989.

DDMT is divided into twao areas, Dunn Field and the Main Installation, each with its own
distinct land surface and use-related features. Dunn Field lies just north of the Main
Installation and Dunn Avenue, and consists of approximately 64 acres of undeveloped
land. Most of Dunn Field is unpaved. About one-half the area is grassed; the remaining
area contains crushed rock and paved surfaces. Dunn Field’s terrain is level to gently
rolling. The land appears to slope to the west from the bauxite piles in the center of the
field. Surface elevations range from a low of 273 {1, National Geodetic Vertical Datum
of 1929 (NGVD), at the north outfall/installation boundary fenceline to 315 ft NGVD in
the field’s approximate center. Figure 2-3 shows the topographic features of DDMT and
surrounding areas.

The Main Installation consists pnmarily (approximately 57 percent) of developed land.
Most of the Main Installation’s land area has been graded, paved, and built up. Some of
the few remaining unpaved areas are used for open storage of various materials and
equipment. The only significant grassed, treed area is the golf course, located in the
Main I[nstallation’s sputheastern sector. The Main Installation’s topography is nearly
level, Surface elevations range from approximately 316 ft NGVD in the Defense
Reutilization and Marketing Office (DRMO) storage yard adjacent to Dunn Avenue to
267 ft NGVD in the low area below Lake Danielson’s earthen dam. More detailed
information on the geography and topography of DDMT facility can be found in the
Generic RIFFS WP (ref. 1).

mymd5.DDMT-CU 1001 WPS 2-4 8/31/95
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2.4 Meteorology 23 7

Informatior describing study area meteorological conditions was obtained from various
USGS reports and from the Climatic Atlas of the Uniied States, Natonal Oceanic and
Atmospheric Administration (NOAA) (ref, 7).

This area of Tennessee has a typical continental type of climate with humid, warm
summers and cold winters, The Memphis area receives an annual average of 50 inches
of precipitation (30-year period of record). Total annual rainfall was reported to vary
from 30.54 inches (1941) to 76.85 inches (1957). Normally, precipitation 1s heaviest
during the winter and early spring. The net annual precipitation (derived from gross
annual precipitation less evaporation and runoff) estimated for the Memphis area is

9 inches {ref. 7).

2.5 Surface Water Hydrology

Installation surface drainage is accomplished by overland flow to swales, ditches,
concrete-lined channels, and a storm drainage system. Figure 2-4 illustrates the study
area’s surface drainage features, installation drainage areas, and local streams. There are
no year-round surface water features in QU-1.

Most of DDMT is level with, or above, surrounding termain; therefore, DDMT receives
little runoff from adjacent areas. DDMT does receive runoff from the property to the
northeast of Dunn Field, Property to the southwest of OU-2 is also at a higher elevahon
than DDMT, but storm water drainage systems along the roadway capture the majonity of
runoff. Most OU-1 drainage is achieved by overland flow 10 the adjacent properties to
the north and west. The northeastern quadrant of OU-1 drains eastward to a concrete-
lined channel, or to adjacent properties to the north. The concrete-lined channel consists
of two separate segments that join approximately 200 fi north of Building 1184, Both
channel segments convey adjacent residential neighborhood storm water through the
northeastern quadrant of QU-1, The concrete-lined channel directs flow northward to
Cane Creek. As discussed in Section 2.3, Cane Creck drains into Nonconnah Creek at a
point several miles southwest of DDMT. The Main Installation's surface drainage is
achieved by overland flow to a storm drainage system. The primary drainage directions
and outfall locations are to the west (Tarrent Branch), to the east (unnamed ephemeral
stream), and to the south (unnamed ephemeral stream).

The polential for flooding of DDMT is relatively low. DDMT surface elevations (276 to
316 ft NGVD) are well above the average Mississippl River alluvaal valley flood levels
(185 to 230 ft NGVD) and are equal to or higher than elevations of adjacent properties.
Two permanent surface waters exist at DDMT. The larger body of water is Lake
Danielson, which is about 4 acres; it receives a significant amount of installation storm
water runoff. The smaller water area is the Golf Course Pond. OQverflow from both
water bodies eventually discharges into Nonconnah Creek,

mgmd5-DDAT-OU 1/0T1 . WFS 2-6 4131095
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2.6 Geology

2.6.1 Repgional Geology

The Memphis, Tennessee, area straddles two major subdivisions of the Atlantic Coastal
Plain Physiographic Province. Figure 2-5 shows a general geologic cross section of the
Memphis area. DDMT is situated within a major structural feature termed the

Mississippi Embayment, a wedge-shaped, down-warped structurc composed of stratified
sediments. This area is described as a youthful to mature, belied coastal plain (ref. 3).

Information describing major regional geologic units has been obtained from Wells

(ref, 13), Moore (ref. 6), Nyman (ref. 8), and Graham and Parks (ref. J). The
Quaternary and Tertiary strata in the Memphis area are composed of loosely consolidated
deposits of marine, fluvial, fluvioglacial, and deltaic sediments. In Tennessee,
unconsolidated sediments (Cretaceous through Quaternary) reach their maximum
thickness at Memphis, where they range from 2,700 to 3,000 ft. Further information on
regional geology can be found in the Generic RI/FS WP (ref. 1).

2.6.2 DDMT Geology

The geology of DDMT was evaluated by reviewing the existing published geologic
information and work performed during the RI (ref. 5). On the basis of the soil borings
and monitoring wells installed during the RI, cross sections were developed (by others)
that illustrate the postulated occurrence, attitude, and relationships of the geologic units
encountered. The cross sections are generalizations, and local variations in subsurface
conditions should be expected. The strata encountered during the performance of the
study conducted by Law Environmental in 1990 (ref. 5) included loess, fluvial deposits,
Jackson Formation/Upper Claibome Group clays (based on interpretation), and what has
been interpreted to be the Memphis Sand. Figures 2-6 through 2-% illustrate the geologic
cross sections of DDMT that transect OU-1.

The uppermost geologic unit at or near ground surface in the study area is loess—eohian
deposits consisting of brown silly clay, clayey silt, and fine sandy clayey silt. The loess
was encountered at all drilling locations. This unit is described as a brown to yellowish,
low plasticity silt (ML) or low plasticity clay (CL). Loess tends to retard downward
movement of water.

gm¥5-DOMT-OU1/001. WIS 2-8 9/31/95
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Fluvial deposits underlie the loess and were encountered at all drilling locations during
. the RI (ref. 5). The unit is composed of three generalized members that can be traced
through the study area;

. Silty clay, silty sandy clay, or clayey sand {(upper layer)

" Poorly praded (less than 5 percent silt or clay), fine- to medium-gramned
sand

. Gravelly sand

Beneath the silty clay, sandy clay/clayey sand are layers of sand and sandy gravel. These
layers may alternate. The sand layers range from poorly graded to well-graded, fine- to
coarse-grained, very well sorted to poorly sorted guariz grains. The lower sand layers
are poorly graded and are tan to white. The sand layers show a coarsening downwards
into a gravelly sand, with chert being the primary gravel constituent. The thickness of
this unit varies greatly because of erosional features at its fop and base. The unit
provides water to many domestic and farm wells in rural areas.

Clayey soils that have been interpreted as the Jackson Formaton/Upper Claiborne Group

were penetrated in three soil borings and two monitoring wells. This unit is represented

in the study area by a distinctive stiff gray or orange, low to high plasticity lignitic clay.

This member underlies the fluvial deposits and is a regionally significant confining bed
. for the Memphis Sand Aquifer.

The upper portion of the Memphis Sand Formation was encountered in the same five
borings as was the Jackson Formation/Upper Claiborne Group. This Formanon is
represented in the study area by a gray, very fine-grained, silty sand. It is the principal
aquifer providing water for municipal and industrial supplies east of the Mississippi
River.

Additional information regarding the geology found at DDMT is available in Section
2.4.5.2 of the Genearic RI/FS WP (ref. 1).

2.7 Hydrogeology

The Memphis area is located within a region where several aquifers of lecal and regional
importance exist. These aquifers are identified in descending order by their geologic
names:

Alluvium

Fluvial (Terrace) Aquifer

Memphis ("500-foot™) Sand Aquifer
. Fort Pillow ("1400-loot™) Sand Aquifer

mgmI5-DIMT-OU |/0D] . W3 2-14 %/31/95
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The Alluvial Aquifer’s distribution is limited to the channels of primary streams;
therefore, it does not occur at DDMT. The Fluvial, Memphis Sand, and Fori Pillow
Sand Agquifers underlie the installation.

Site-specific hydrogeologic conditions were investigated by physical inspection, test
borings, groundwater quality, menitoring wel! installation, and direct measurement of in-
situ hydraulic properties during the RI (ref. 5).

The uppermost hydrogeologic unit encountered at DDMT is the loess. While not usually
a water-bearing unit, this material is of interest to (his investigation because it tends to
limit precipitation infiltration (recharge) to significant underlying aguifers where the loess
remains intact and undisturbed. Sandy zones occurring within the loess may become
seasonal "perched” water-bearing zones that contain water for short periods after rainfall
events. Typically, the perched zone consisted of a fine sandy layer enclosed within the
loess, approximately 20 ft below land surface (bls).

Fluvial (Terrace) deposits underlie the loess within the siudy area. The fluvial deposits
form the site’s shallow (water table) aquifer. It ranges in thickness from 40 to 131 ft at
DDMT. Recharge to this unit is primarily from the infiltration of rainfall (ref. 3).
According to the water levels measured in the monitoring wells during the RI (ref. 5),
only the base of the unit is saturated. Published seasonal water levels indicate that the
groundwater levels fluctuate by several feet.

Water level data from DDMT wells were used to prepare a water table surface map
(ref. 5) of the Fluvial Aquifer underlying DDMT (Figure 2-10). This figure represents
an interpolation of the water level information obtained from widely spaced monitoring
wells and is an interpretation of natural conditions on the date of measurcment.

Figure 2-11 presents the interpretation of the water table surface within QU-1. A
westerly flow is apparent in this portion of the shallow aquifer.

The Jackson Formation/Upper Claiborne Group was encountered at more than half of the
monitoring well and soil boring installation locations. The unit is significant because it is
a regionally important confining bed that separates shallow water-bearing zones from
underlying major aquifers (ref. 8). Where encountered, the elevation of the confining
unit's upper surface ranges from 223 ft NGVD at monitoring well (MW)-14 to 118 ft
NGV at stratigraphic test boring (STB)-8. An investigaticn to evaluate the presence of
the confining unit and hydraulic communication (if any) between the water table aquifer
and the Memphis Sand Aquifer is planned during thc OU-4 RI activities. The conlinuity
and thickness of the confining unit can only be estimated from the available information.
The Jackson Formation/Upper Claiborne Group appears to be laterally persistent and
fairly uniform in thickness in most of the Dunn Field area. In the southwestern portion
of Dunn Field and on the Main Installation, this unit both deepens and thins (see

Figure 2-7, specifically STB-7 and STB-8).
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The Memphis Sand Aquifer represents the region’s most important source of water
resources. The Memphis Sand Aquifer is reported to underlie the entire Memphis area,
At DDMT, the top of the Memphis Sand is approximately 125 to 150 ft NGVD. The
Memphis Sand Aquifer contains groundwater under artisan (confined) conditions.
Locally, extensive pumping has lowered water levels considerably. The Memphis Sand
Aquifer potentiometric level at MW-36 and MW-37 ranges seasonally from 143 to 146 fi
NGVD. Flow in the unit is directed generally westward, toward the Allen Well Field, a
major kocal pumping zone. The Memphis Sand Aquifer is reported to derive most of its
recharge from areas where it crops out. The outcrop area forms a wide belt several
miles east of Memphis and extends across much of west Tennessee.

The Fort Pillow Sand {or "1400-foot sand") underlies DDMT and the Memphis region at
great depth, on the order of 1,400 ft bls. It i3 reported o average some 20 ft thick in
the study area. The unit contains groundwater under artesian (confined) conditions. The
Fort Pillow Sand Aquifer potentiometric level in the DDMT area was interpolated to be
approximately 180 ft NGVD in the fall of 1985 (ref. 3).

Additional information on the hydrogeology of DDMT, including information on
groundwater use and quality, can be found in Section 2.4.6.2 of the Generic RI/FS WP
(ref. 1).

2.3 Land Use

2.8.1 Surrounding Area

DDMT is located in south-central Memphis in an area of widely varying uses. Most of
the land surrounding DDMT is intensely developed. To the north of DDMT are the rail
lines of the Frisco Railroad and Iliinois Central Gulf Railroad. A number of large
industrial and warehousing operations are located along the rail lines in this area. A
triangular area immediately to the north of DDMT along Dunn Road also contains several
industrial firms. Formerly a residential neighborhood, the area is characterized by small
commercial and manufacturing uses with a few single-family residences remaining,

Airways Boulevard is the most heavily traveled thoroughfare in the vicinity and is
developed with numerous small, commercial establishments. Businesses along Airways
Boulevard are typical of highway commercial districts. QOther commercial cstablishments
are located to the north, south, and west of DDMT, Most are small groceries or
convenience stores that serve their immediate neighborhoods.

mzm95-DDMT-0U1/001.WPs 2-18 9/31/95
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DDMT is surrounded by residential development, including single- and multi-family
residences. Numerous small church buildings and schools are scattered throughout the
area. Figure 2-12 shows the most current land use information for the area surrounding
DIDMT. Further details on surrounding land use can be found in Section 2.4.7 of the
Generic RIFFS WP (ref. 1).

2.8.2 Operable Unit 1

QU-1 is currently used as a storage site for U.S. government strategic stockpiles of
bauxite and fluorspar. These are non-toxic mineral reserves. There is a small siorage
area for reels of electrical wires and miscellaneous metal parts to the east of these
mineral storage areas. The areas that are not used for storage or as roadways (gravel)
are covered with vegetation. There is evidence of the presence of typical urban wildlife
such as squirrels, chipmunks, red foxes, opossums, quail, moming doves, and turtles.
No threatened or endangered species are known to inhabit or use DDMT or the area
within 1 mile of the facility (ref. 4). '

2.9 History and Existing Data

A discussion of the history of activilies at the 7 RI sites in OU-1 and a summary of
existing data is provided in Section 4 of this FSP. The information is presented on a site-
specific basis. Data from previous investigations for OU-1 can be found in the tables
located in Appendix B.

2.10 Operable Unit 1 Data Gaps

Using Lhe existing data, knowledge of the site operations, and DDMT records, a review
was conducted to assess where data was insufficient to achieve the objectives of the
RI/FS process. The review process resulted in the identification of data gaps that need to
be addressed during the RI/FS. The primary objectives for conducting field sampling at
the OU-1 sites is to characterize potential releases from the site, to assess the nature and
exlent of so0il and groundwater contamination, and to gather data to evaluate the
feasibility of remedial actions. Table 2-1 provides a generalization of data needs, existing
data, and future sampling requirements.

mpm$5- DOMT-OULOTL WPS 2-19 931195
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Table 2-1
| Generalized Q-1 Dala Gops
Dcefense Depot Memphis, Tennessce

Daltn Need/Use Existing Duta Future Duta Collection

Identify western extent of plume | Offsite wells just west of QU-1 [nstall/maonitor additional MWs
in Fluvial Aquifer show conlamination and groundwaler recovery as
part of GW TRA.

Identify ricks essociatex] with Limited data la suppart site- Collect surface and subsurface
historical burial sitcs specific recommendztion. sl samples. Install monitoring
wells if site-specific data
indicata site iz a poteatial
source of GW contumination

Manitoring wells will be installed offsite at the facility for several reasons, including the
following:

1. To identify the nature and extent of the contaminant plume west of Dunn
Field

2. To assist in developing a potentiometric surface map for the Fluvial
Aquifer

Wells also will be installed north of the Dunn Field boundary and on the eastern
boundary so that potential migration of contaminants from offsitc can be evaluated, A
more complete description of the facilitywide groundwater strategy is presented in Section
4.3 of the QU-4 FSP (ref. 17).

Subsequent sections of this FSP describe data needs, existing data, and future sampling
requirements in detail for each site.

2.11 Summary of Available Information

Various other studies have been performed and documents compiled that provide relevant
information to cleanup efforts at DDMT. These technical studies and work plans were
performed or prepared in accordance with DLA environmental programs.

The Generic RI/FS WP (ref. 1) includes a facility description, background informaticn,
findings of previous studies, and potential ways contamination may have reached and
affected people. Preliminary information regarding potential ARARSs and preliminary
cleanup goals is presented.

A QAPP and a HASP have been preparcd. The QAPP (ref. 13) describes general
sampling procedures and QA/QC procedures to be used so that the quality and the

mgms5-DDMT-OU /001 WPS 2-21 5£31/95
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quartity of the information is adequate to evaluate the natlure and extent of the
contamination. The HASP (ref. 16) was prepared to provide procedures for the health
and safety of facility personnel and the peneral public during the investigation at DDMT.

A geohydrologic study, performed by the U.S. Army Environmental Hygiene Agency
(USAEHA), identified Dunn Field as having the potential for groundwater contamination
(ref. 10). Groundwater samples were analyzed, using EPA Method 624, for volatile
organic compounds (VOCs). The concentrations of all VOCs detected in these wells
ranged from 3 micrograms per Jiter {ug/L) to 200 gg/L.. Tnchloroethene was detected in
all five wells at levels ranging from 4 ug/L to 150 pg/l.. Tetrachloroethene also was
detected in all five wells; its level of concentration ranged from 3 wg/L 1o 81 pp/L.

Metals, pesticides/polychloninated biphenyls {PCBs), and base/neutral acid extractable
organics also were analyzed, but either were not detected or were detecied at levels
below the applicable maximum contaminant levels.

Law Environmental conducted an RI/ES that indicated contamination to the Fluvial
Aquifer beneath Dunn Field. The RI/FS study focused on the installation, its activities,
the environmental setting of the study area, the facility’s environmental data collection,
sample analyses, data evaluation, and a risk assessment (ref. 5).

Environmental Science & Engineering, Inc. (ESE), performed a groundwater monitoring
study in 1993 to assess changes in groundwater quality since the completion of the RI/ES
in 1990. The purpose was to evaluate contaminants in the groundwater and to evaluate
the extent of migration of these contaminants on and around DDMT (ref. 2).

Engineering-Science, Inc, (ES), performed a pump test in September 1992 (ref. 18) to
assess the shallow groundwater zone, to identify and evaluate pump-and-treat alternatives,
and to identify technical performance specifications for an interim remedial measure. On
the basis of the results of the pump test, ES drew the following conclusions:

. Calculated transmissivity values range from 1,197 feet squared per minute
{ftmin) to 1.969 ft*/min, with a2 mean of 1.385 (/min,

. Calculated hydraulic conduetivity values range from 6.0 x 102 f/min to
9.8 x 10? f/min, with a mean of 6.91 x 10? ft/min.

. Calculated specific yield values range from 0.018 to 0.25 with a mean of
0.19.

. The specific capacity of the pumping well 1s 5.84 pallons per minute per
foot {(gpm/ft}; the efficiency is 83 percent

. The Fluvial Aquifer is relatively isotropic in the vicinity of the pumping
well.

MEmSS-DDMT-GU 1706 1 WS 2-22 2431495
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. Values obtained from the pumping test compare well with hydraulic
conductivities from silty to clean sands presented by Freeze and Cherry
(1979) (ref. 21). Sieve analyses from samples collected in the saturated
zone of the Fluvial Aguifer during the RI also indicate that the aquifer is
composed of primarily silty and clean sands (Law, 1990).

. The pumping well that was installed for the test appears to be capable of
suslaining a pumping rate of approximately 75 gpm, with a eorresponding
radius of influence of approximately 420 feet.

’ The results of the chemical analysis indicate that pumping at 24,3 gpm for
42 hours did not lower concentrations of organic compounds in discharge
water.

The radius of influence for the pumping well was evaluated for the test, and the
evaluaiion was noted to have neglected the effect of the groundwater gradient. However,
because the groundwalter gradient is relatively steep, the capture zone(s), which combines
the drawdown effects of groundwater withdrawals and natural groundwater flow gradient,
should be evaluated.

The aquifer performance test appears to have been properly conducted and the data are
therefore useable. The applicability of the data over a larger area depends on the
homogeneity of the aquifer over the intended area of recovery/extent of the
contamination. The extent of contamination has not been determined to date; therefore,
the applicability of the actual recovery rate(s) of wells has not been evaluated.

An archive search regarding the possible use or disposal of chemical warfare agents
(CWAs) on the site was conducted by the COE (ref. 19). The records obtained during
this search indicate that only the Dunn Field area was used to destroy or bury
conventional ordnance or CWAs. The first known destruction of CWAs was in 1946,
with the neutralization/destruciion of several German mustard bombs. The last known
destruction was the burial of chemical agent identification sets (CATSs) in 1955 or 1956.
Between 1946 and 1956, other chemicals associated with the Chemical Warfare Service
were also buried. These included impregnite (2 clothing treatment that prevents CWAs
from affecting the skin), decontamination agent —non-corrosive (DANC), and RH-195.
DANC is an organic N-chloroamide compound in solution with 1,1,2,2-
Tetrachloroethane. RH-195 is the military designation for the compound t,3-Dichloro-
3,3-dimethyl-hydantoin, which is a white chlorinating powder. Contaminated or low-
grade chloride of lime probably was buried in OU-1 as well. Conventional ordnance was
destroyed in QU-1 after World War IT (ref. 9). The sites investigated in (hig FSP are not
believed to pertain to CWASs; however, a polential exists for encountering CWAS at Dunn
Field during the RI field investigation,

The U.5. Army Corps of Engineers, Waterways Experiment Station (ref, 20) conducted a
geophysical investigation at the western portion of Dunn Field to delineale the location of
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contamination of the Fluvial Aguifer. Magnetic and electromagnetic methods were used
. (0 survey six areas.

The surveys performed in the northwestern quadrant confirmed the location of
approximately nine disposal sites, Six possible unknown disposal trenches and pits also
were located.

One linear anomaly sugpgesting a possible disposal trench was identified in the
southwestern quadrant of Dunn Field. Also, four anomalous areas indicate possible
burial sites in the southwestern quadrant,

The results of the geophysical investigation will be used 10 map sites during the field
investigations and to identify additional areas of concem,

mgm33-DOMT-QU LKL WPS5 2-24 931599
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3.0 Sampling Strategy for Operable Unit 1
Remedial Investigation

This section describes the sampling strategy for QU-1 RI sites. The following
information is provided:

Structure of the investigation

Data quality objectives (DQOs)

Data comparisons

Background data

Preliminary ARARs and PRGs development
Risk-based PRGs

Statistical data comparison

3.1 Structure of Operable Unit 1 Investigation

This section is intended to give a detailed description of the overall strategy for the
mnvestigation of each site in OU-1. The approach presented is intended 1o support a
decision to recommend one of the following options:

. Site upgrade (FS, Remedial Design [RD], and Remedial Actions [RA])
Site downgrade (support NFA)
. Interim Remedial Actions (TRAs) or Early Removals

The structure of the investigation was designed using the observational approach. This
work plan is intended to implement RI/FS activities on a cost- and lime-effective basis.
Field screening procedures and statistical evaluations will be used to facilitate decision
making, as defined in Figure 3-1,

3.1.1 Scope

The scope of the field investgation {for QU-1 includes soil (surface and subsurface} and
groundwater (Fluvial Aquifer) sampling. Monitoring wells will only be instatled at sites
after an evaluation of results from soil sampling. Groundwater monitoring wells will
only be installed if data are needed to assess site-specific remedial actions.

3.1.2 Approach

A phased approach is being used to implement the observational methed for the
investigatton of the RI sites. The RI sites to be investigated as part of this work plan are
located in the northwestern quadrant of Dunn Field. Numerous sites are in proximity
(see Drawing 1) to the siles to be investipated. In panicular, some sites have been
identified for ER. Also, a contaminant plume identified in this area of QU-1 extends

mzmGS-IIDMT-OU 11002, WhS 3-1 9r11/95
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westward off the facility property. This groundwater contamination is being addressed
with an IRA (proundwater recovery system).

The focus of the approach 1o the RI site investigation is to evaluate potential ongoing
sources of soil conlamination, if present. Initial sampling depths are proposed based on
mitial characterization data needs. Additional samples will be collected to evaluate the
nature and extent using the observational approach. Monitoring wells will be installed
only when site-specific conditions warrant.  Specific conditions may include (but are not
limited to) any conditions Lthat may affect the groundwater remedial action selection, The
decision for monitoring wells will be made by DDMT, TDEC, and EPA.

The phases for the field aclivities include field screening {using Levels 1 and 2 data
quality) and fixed-based laboratory {(FBL) analyses (Levels 3 and 4 data). Four siles at
DDMT have been identified for RI in OU-1 and are included in this work plan. Each
site is evaluated to identify the quantity and qualily of data needed to achieve the
objectives of the RI activities. The site-specific sampling activities are included in
Section 4 of this report. The proposed decision logic diagram is presented in Figure 3-1.
Regulatory numerical criteria used for data evaluation are presented in Section 3.3.

3.1.3 Field Screening

Field screening will provide soil and groundwater data that can be used to effectively
investigate the site, The Level 2 data will be coupled with Level 3 analyses. The Level
3 analyses will provide a qualitative evalvation of the Level 2 data, and can be used to
the degree to which Level 2 data are comparzable {o Level 3 to show that Level 2 data can
be used for risk assessment. The advantages of this type of assessment, as compared to
using only Level 3, include quicker laboratory tumaround time for Level 2 results, ability
to change based on site conditions, timely contaminant delineation, and reduced cost.

Section 3.2.2 of the QAPP (ref. 15) addresses QA/QC of the sample activities and will
specifically describe the differences between Level 2 and Level 3 data. The primary
differences that will be addressed include turnaround time, validation process, laboratory
QC requirements, and cost. There are four quality levels, 1 through 4. Level 1 analyses
may include field pH, photoionization detector (PID) (HNu), and field test kits for
specified contaminants. Level 2 analyses include FBL methods for VOCs, semivolatile
organic compounds (SVOCs), polynuclear aromatic hydrocarbons (PAHS), and priority
pollutant metals (PPMs) on a 7- to 10-day tumaround basis. Level 3 analyses include
FBL methods for VOCs, SYOCs, PAHs, and PPMs, with QA/QC analyses. Level 4
analyses will not be conducted at this time. The laboratory may produce Level 4 data
packape deliverables in the future.

mgm$3-DOMT-OUL K02, WIS 33 9/31/95
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3.1.4 Fixed-based Laboratory Procedures

Becausz of the wide variety of sites to be investigated, a complex array of analyses will
be conducted for FBL analyses. On the basis of known contaminants at each site,
existing data, and level of uncenainty, each field sample collected will be screened for
one or more target compounds using Level 2 protocol.  Approximately, but no less than,
10 percent of the field samples will be sent W an offsite laboratory for confirmational
analyses. Approximately, but no less than, 10 percent of the Level 3 data will be
submitted for target compound list/target analyte list (TCL/TAL) analyses, and at a
minimum, one sample from each site will be analyzed for the TCL/TAL parameters.
The list of analytical methods that will be used for offsite analysis is presented in
Section 4 of the QAPP (ref. 15). The selection of the location of confirmatory samples
(Level 3), based on the results of Levels 1 and 2 data, will be made by the field team
leader (FTL) according to the criteria defined in Sections 3.2 and 3.3 of this document.

3.1.5 Remedial Actions

Sites may be upgraded to FS, RD, or RA, or an IRA may be conducted while the final
remedy is being developed o expedile remediation; or, a removal action may be
performed if appropriate. The RA evaluation will be conducted as a parallel effort to the
field effort at DDMT.

3.1.6 Primary and Optional Activities

Primary ficld activities include field sampling for surface and subsurface soil and
groundwater 1o estimate the horizontal and vertical extent of contamination. The
analytical soil data, in comparison to PRGs, and the background data set will be used to
evaluale the need for additional field sampling. The background data set collection is
discussed in Section 5.3.2 the Generic RIJFS WP (ref. 1). Additional investigation may
be necessary to support risk-based decisions, to develop information needed to select an
appropriate RA, or to further characterize the extent of potential contamination. Optional
field work could include additional surface or subsurface soil sampling, surface water and
sediment sampling, well installation, and well sampling.

By using the field analytical data, DDMT can implement optional activities to achieve the
objectives of the RI and DQOs. By using the optional activities in this manner, work can
be conducted during a single field event to prevent remobilization. A field change
request form will be instituted to document the description of optional activities, the
reasons for implementing the change, and authorization to proceed with optional
activities.

Facilitywide groundwater sirategy is discussed in Section 4.3 of the OU-4 FSP (ref. 17).
The strategy is presented in the QU-4 FSP to achieve a concise presentztion of strategy
and te prevent redundancy.
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3.2 Data Quality Objectives

DQOs are qualitative and quantitative statements that specify the quality of the data
required to support the decision-making process during the sampling activities. DQOs
are developed based on the intended final use of the data. Specific objectives of the Rl
field sampling effort are divided into the following two parts: primary field work DQOs,
to assess the magnitude of a contaminant release to surface and subsurface soils; and
optional field work DQOs, 10 assess whether contaminant release has occurred to
groundwater and to assist in data collection to support the decision-making process, The
general DQOs guiding the field investigation process are the following:

Collect soil samples {surface and subsurface) that are represeniative of
actual site conditions.

Provide reliable data results supported by QC measures implemented
during sampling and analysis.

Use Level 1 scresning assays to aid in sile sample selection aclivities.

Use Level 2 FBL analytical methods to expedite the decision-malking
process and to collect data quickly and economically. Use analytical
techniques for Level 2 data that provide quality data for use in the risk
assessment.

Conduct sufficient Lavel 3 FBL analyses to support confirmation of Levels
1 and 2 data and to support risk-based decisions for the NFA alternative.

Compare the levels of contamination at sites to applicable regulatory levels
and calculated risk-based levels, so that the appropriale recommendations
can be developed.

Provide laboratory support 1o produce Level 4 data to provide legally
supportable documentation for decisions (if needed).

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

mgm&3 .DDMT-OV | 70602 WPS 3-5 09/31/95
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Table 3-1
Specific DOOs for GU-1 RI Sites |
Defense Depot Memphis, Tennsssee

Primary Field Work DQOs' Opticunl Field Work DD

Conduct proposcd soil eampling at RI gitze to cvalunte the Calloct groundwater daia upgradient and downgradient of
magoitude of & contaminant releace ax a result of hisworical the site to assess whether a releass 1o groundwater an &
aile aciivitica. resull of site activity has cccurred.

Colleet sufficient data {nioc samplcs per exposure pathway) | Ingtall additinnal soil borings o collsce sdditionnal data, &f
w auppornt o siatistical-baged data comparison and o noccesary , W characterize the horizontal and vertical extent
support o bascling risk astedament. ol contamioalion. i

Collcct dats 1o suppart the [RA cvaluation,

'IXOa that are achicved using the primary sampling activitics preseated i Sccvien 4 of this F5P.
I}0u applicable if & potential contaminant releass 1o groundwater has been identified or if contaminants in sail media
|| e

not ¢valuated during the primary field activities.

3.3 Data Comparisons

Surface soil, subsurface soil, and groundwater data will be collected dunng the primary
field work investigation at OU-1. 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 probability of contamination exists. Once the R field investigaton 1s underway,
data will be collected through the use of the Level 2 data quality, thus expediting the
turnaround time (7 to 10 days). Four data comparisons will be conducted during the RI
activities as part of the ongoing investigation, as follows:

. Individuzl data points for Level 2 data will be compared to the PRGs (sce
Sections 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 (o the
background data for each data point first, then to PRGs. (Background dak
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 constituents exceed background and PRGs.

. Level 2 data will be compared to Level 3 data (23-day turnaround time) to
assess the data usability. This comparison will be conducted after the
Level 3 data have been analyzed by the laboratory and validated. Section
3.2.2.2 of the QAPP (ref. 15) discusses the approach to assessing Level 2
data quality usability. The goal is to collect Level 2 data of sufficient
quality to be used for statistics and for baseline risk assessment (BRA).
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. Level 2 data will be compared to removal action levels (RALs) for each
data point. The RALs are discussed in Section 3.5.

. The final data 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 to PRGs and RALs. This approach is presented in
Section 3.6.

3.4 Background Data

Background data for groundwater, surface water, soil (surface and subsurface), and
sediment will be collected during the screening and RI field work activities. The
approach to collecting this 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
numerical criteria for each constituent of concern. The method for esmblishing this
background data numerical criteria is presented in Section 5.3.2 of the Generic RI/F§ WP
(ref. 1). Individual parameters for each biased sampling location will be compared to 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 activites (additional borings, wells, and ERs).

3.5 Preliminary Identification of Applicable or Relevant
and Appropriate Requirements and
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 to compliance with ARARs, including identfication of
PRGs. This information guides the development of appropriate sampling and analysis
plans and ER actions, 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.

The procedures for identification and evalualion of ARARs and PRGs are presented in
several important sources, particularly the following:

. The NCP, specifically 55 FR 8741-8766 for a dascription of ARARS, and
8712-8715 for using ARARs as PRGs; also 53 FR 51394

. CERCLA Compliance Manuals (EPA 1988 and 1989)

mgm¥5-DDMT-0U1/002, WPS 3-7 9/31/95
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Table }-2
ARARs and PRGs Definitions
Defense Depot Memphis, Tennessee

Term

Delinition

Applicable or Relevant and
Apprupnaic Roquirements
(ARARS)

" Applicable”™ requirements are thoss clean-up slandands, standards of
control, and other substantive environmental protection requirements,
criteria, or limitations promulgated under faderal, state, or local law
that specifically nddress a hazardous substance, polluiant, contaminent,
remedinl action, location, or other circumstance al a Comprehensive
Environmental Responge, Compensation, and Liability Act {CERCLA)
site. "Relevant and appropriate” requirements are those cleanup
standards which, while not "applicable,” nddress problems or situations
gufficiently similar to those encountered at the CERCLA site that their
use ig well-suited to the particular site. ARARs can be sction-specific,
locatiom-specific, or chemical-specific.

Final Remadiation Leveln
(FRLs)

Chemical-spacific cleanup levels are documented in the Record of
Decision (ROD). They may differ from preliminary remediation goals
{PR.Gs) because of modifications resulting lrom consideration of
vanoug uncertainties, technical and exposure factors, as well as all nine
seleclion-of-remedy criteria outlined in the National ©il and Hazardous
Substances Pollution Contingency Plan (NCP),

Preliminary Remediation Goals
(PRGs)

Initial cleanup goals that (1) are protective of human health and the
environment, and {2) comply with ARARS. They are developed early
in the process based on readily available information rnd are modified
ta reflect results of the baseline nisk assassment. They also are used
durinpg analysie of remedial alternatives in the remedial
investigation/feasibility study (RL/FS).

Hisk-based PRGs

Concentration levels set at scoping for individual chemicals that
correspond o a specific cancer risk level of 10° or a Hazard
Quotient/Hazard Index {HQ/HI) of 1. They are genemlly selected
when ARARSs wre not availakle.

Screening Risk-based PRGs

Conservative risk-based estimales and guidance concentrations o be
used for site and pathway screeniog. Lower values than typically
estimated afler a baselime risk assessment are presented —values
comrespond to an HQ/HI of 0.1.

Remedial Goal Options (RGOs)

Remedial geal options are typically developed during the baseline risk
assessment to present risk managers with a ranpe of possible target
FRLs.

Removal Action Levels (RALS)

myn¥ S -DOMNT-0U00, WP

Concentrations that tnigger consideralinn of removal actions based on I

the potential for acute ar long-term chronic effects.

——
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| Risk Assessment Guidance for Superfiind: Vohime 1 —Human Health
Evaluation Manual. Pani B, Development of Risk-Based Preliminary
Remediation Goals. EPA, 1991 (RAGS Part B)

Three types of fedcral 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 nuemerical values for a
given media that would meel the NCP “threshold critena®™ of overatl
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 initial data
interpretation.

. Location-specilic —Restrictions placed on the concentrations of hazardous
substances or the conduct of activities solely because they are in special
locations (such as wetlands).

. Action-specific—Usually technology or activity-based requirements or
limitations on actions taken with respect to hazardous waste.

The detailed ARAR and PRG information provided in Section 3.5 of the Generic RI/FS

WP (ref. 1) presents initial guidelines. This information does not establish that ¢leanup

1o meet these poals 1s warranted. As more information is obtained about all OUs and as
remedial alternatives are considered, federal and state requirements will be narrowed to

those that are potential ARARs for each alternative.

3.5.2 Chemical-specific Threshold Concentrations

Threshold criteria were developed for each media of potential concemn, specifically
groundwater, surface water, soil, and sediment. These include ARAR-based PRGs,
puidance values that are "to be considered,” and screening nsk-based FRGs.

The screening PRGS represent the most conservative approach to the interpretation of the
site data. These data are intended for use in screening sites to evaluate the appropriaie
disposition of the site.

The screening PRGs were developed from information provided in Risk Assessment
Guidance for Superfund (RAGS) Part B and pguidance from EPA Region IV.

Region III publishes screening PRGs, and the table is updated semiannually. Region III
PRGs were used for guidance in developing the PRGs. However, the screening values

mgmd5-DOMT-OU LR WES 39 8131/95
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for DDMT are more conservative than the Region III values. The following factors were

. considered and led to the development of these conservative screening PRGs for DDMT:
. Presence of multiple contaminants
. Pathways not considered in the published values (soil-wo-groundwater
pathways)
. Potential ecological cifects
- Appropriate land-use assumptions

Remedial goal options (RGOs), consistent with EPA Region IV guidance, will be
developed duning the RI process and will provide a more realistic basis for the
development of final remediation levels (FRLs). Also, a more detailed discussion of
media-specific PRG5 and the PRG values are presented in Section 3.6 of the Generic
Ri/FS WP (ref. 1}.

3.5.3 Action-specific ARARs

Action-specific ARARSs usually are technology- or activity-based requirements or
limitations on actions taken with respect to hazardous wastes, or requirements to conduct
certain actions to address particular circumstances at a site. Remedial alternatives that

. involve, for example, closure or discharge of dredged or fill matenial may be subject to
ARARs under RCRA and the Clean Waler Act, respeclively. A detailed media-specific
explanation of action-specific ARARs i¢ presented in Section 3.5.3 of the Generic RI/FS
WP (refl. 1).

3.5.4 Location-specific ARARs

Location-specific ARARSs generally 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, histenic
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 respurces for
which it acts as a trustee that are potentially threatened or damaged as a result of past or
current waste disposal practices conducted at DDMT. Furthermore, a search for possible
location-specific ARARs was conducted during the RI (ref. 5), and no federal, state, or
local natural resources were found to be near the site. Before the completion of tha final
RI/FS report(s), a CERCLA 104B.2 Notification Form will be submitted to the
Depariment of 1nterior (DO1) 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.

mym05-DDAMT-CU 002, WPS 3-10 HIALIGS
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3.6 Risk-based Preliminary Remediation (zoals

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 decision makers can be confident that chemicals reporied 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 10°; Target hazard index (THI) of 0.1

The cument land use 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 calculation 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 potential "hot spot™ or high concentration

locations) shows concentrations exceeding the conservative screening PRGs (but below = .
the RALS), it is possible that the average concentration over the designated exposure area

would not represent a potential for adverse effects. Statistical sampling and comparison

of estimates of the average concentration would meet the requirements (¢ 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
concentration may not reflect the maximum concentration that could be contacted at any
one time, it is regarded as a reasonable estimate of the concentratdon likely o be
contacted over time, because it is not reasonable to assume long-term contact with the
maximum concentration. Providing that no *hot spots" (areas of high concentration
relative to other areas of the site or elevated above a RAL) are identified, risk estimates
are based on the average concentration {RAGS, EPA, 1989). However, because of the
uncertainty associated with any estimate of soil concentralion, the 95 percent upper
confidence limit (UCL95) of the arithmetic average is used for this estimate. The PRGs
arc based on Lhe average exposure below the estimated concentration, and therefore, these
would also be compared with a statistical estimate of the average.

This method is aiso documented in EPA guidance for statistical comparisons. For
example, methods for testing whether soil chemical concentrations at a sie are

mgmy5-DDMT-OU 002, WPS 3-11 93195
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statistically below a cleanup standard or ARAR are presented in Methods for Evaluating
the Attainmert of Cleanup Standards, Volume 1: Soils and Solid Media (ref. 14).
Several approaches are identified, including comparison of the estimate of the mean
(UCL95) with the target concentrations.

3.7.1 Statistical-based Samples

Samples of surface and subsurface soil for each site will be collected. The collection of
nine samples is recommended based on the minimal number of samples that ¢an be used
to estimate the UCL95. This number provides information regarding the chemical
distribution and sufficient data to prevent default to the maximum concentration based on
a limited data set.

The objective of the sampling program is to allow a set of samples collected from a site
10 be generalized to the entire site; that is, to be used as a data set. This form of
systemaltic (probablistic) sampling is proposed to optimize the program objectives fo assist
in reaching conclusions regarding a site as efficiently as possible, while maintaining a
degree of confidence that the site has been effectively sampled.

mgm®5-DDMT-QUf L/002. WP 3-12 9/31/55
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4.0 Sampling Plan
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Section 4 describes the activities that will be conducted during the field investigation at
DDMT. This seclion discusses activitics Lhat will support the investigative strategy
described in Section 3.0 of this report. For each site, the following information is
provided:

Site description

Site history

Existing sampling data

Polential contaminants of concern (PCOCs)
Data paps and site-specific DQOs

Soil sampling and analysis

Groundwaler sampling and analysis

a & & ¥ & & P»

Tables 4-1 and 4-2 (located at the end of this section) show the number of proposed soil
and groundwater samples for each site. Additionally, these tables show the parameters -
and data quality for each proposed sample.

mgmDDMT-OU- /005 wpi
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4.1 Site 6—Eye Ointment Burial Site

On November 2, 1955, approximately 40,000 units of eye ointment of an unknown size
were disposed of at this site. Site 6 is approximately B5 fi south of the north fence and
100 ft northeast of the Methyl Bromide Burial Site (Drawing 1).

4.1.1 Site History

Although the name of the ointment was not recorded, it should be taken into
consideration that the ointment was 2 medication prescribed for the eye, which is one of
the most delicate organs of the human body, and 15 not known (o be hazardous or toxic in
nature. The cintment was likely an antibacterial agent combined in a petroleum base.
Aerial photographs taken during 1965 show ground disturbances where the disposal
records indicate that the burial of the eye ointment occurted. Also, chemical warfare
apents have been buried in Sites | and 9, in reasonable proxirnity to the site.

4.1.2 Existing Sampling Data
No sampling data appear to exist for this site. On the basis of the data provided for this
site and the Jmown potential for contamination at the facility, the PCOCs are VOCs,

SVOCs, metals, and PAHs. Thiodyglycol is also a PCOC because it i3 a mustard
breakdown product and because of the reasonable proximity of chemical warfare sites.

4.1.3 Data Gaps and Site-specific DQOs

The following summary chart identifies the major data gaps and DQOs for Site 6.

Site 6—Data Gaps and DQOs
Defense Depot Memphis, Tennessee

Data Gaps DOs
No data to assess whether a release has occurrsd Collect surface and subsurface soil samples to
to the surface ar subsurface sails essess the presence of 8 contaminant relesse.

Uss Level 2 data to expedile the field
investigalion process.

Use Level 3 diis to confirm Level 2 dats.

Collect a minimum of 1 TCL/TAL sample at a
field-selected location.

Mg DDMT-QU-1/005, wpS5 4-2 9/11/95
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4.1.4 Soil Sampling and Analysis

The sampling rationale at this site is based on a biased approach to meet the DQOs. . The
objective of the surface and subsurface soil samples (shown in Figure 4-1) is to confirm
the presence of a contaminant release.

One soil boring will be installed in the center of the site to evaluate whether a subsurface
release has occurred.  Samples will be collected at depths of zero to 12 inches, 5 ft, 10
ft, and 20 ft. Three additional surface soil samples (for a total of 4) will be taken to
evaluate whether a release has occurred. The following presents a summary of the
quality and quantity of the proposed surface and subsurface soil sample analyses for the
site:

. Seven samples will be analyzed for VOCs, SVOCs, and metals, using
Level 2 data quality.

a One sample will be analyzed for VOCs, SVOCs, and metals, using Level 3
data quality o confirm Level 2 data quality.

. One sample will be analyzed for TCL/TAL (location will be based on field
monitoring equipment results). This sample also will be analyzed for
thiodyglycol to cornfirm or deny the presence of chemical warfare

. breakdown products at this site.

mgmDDMT-OU- 141005 wps 4-3 9/31/95
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4.2 Site 10—Solid Waste Burial Site

Site 10 is located in Dunn Field approximately 30 ft south of the north fence and 35 fi
east of the west fence {(Drawing 1). This site was discovered during the installation of
MW-10, Charred metal, cans, broken glass, and ashes were encountered at a depth of
3.5 ft. MW-2 and STB-6 did not reveal the presence of any buried debris during their
installation (ref, 5).

4.2.1 Site History

It is wneertain whether disposal at Site 10 was a one-ume event or if the site was used
continually. Unlike other burial sites recorded by DDMT, there is no documented use of
this site. The installation records do not indicate this bunal activity. Aenal photographs
taken during 1958 reveal a possible trench around the arca of the proposed site location.
The boundary of the site presented in Figures 4-2 and 4-3 is estimated using the historical
aerial photography. The 1960 photo obtained indicates that the site was backfilled.

4,2,2 Existing Sampling Data

Monitoring wells MW-2, MW-3, and MW-10 and soil boring STB-6 are located within
the proposed site location (Figure 4-2). MW-2 is screened at a depth of 29 ft and is
believed to be in a perched aquifer. The data from MW-2 are uselul in evaluating
whether leaching is occurming from this or other sites.  Previous sampling activities
{refs. 2 and 5} indicated the presence VOCs and metals in MW-10 and MW-3, although
only metals were detected in MW-2. STB-6 was sampled at depths of 71.5, 76.0, 86.0,
and 181.0 ft. The presence of VOCs and metals was detected at all sample depths.
However, mud rotary procedures were used, and it is possible that contaminants were
carried to these depths through this procedure, Appendix B contains the sampling data.

4.2.3 Potential Contaminants of Concern

Previous groundwater and soil samples laken at the sile indicate contaminant levels
exceeding PRGs of VOCs and metals. Therefore, the PCOCs for this site are VOCs and
metals.

4.2.4 Data Gaps and Site-Specific DQOs

The following summary chart identifies the major data gaps and DQOs for Site 10,

mpmDDMT-GU-1/005 wps 4-3 9131/%5
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Site 10—Dala Gaps and DQQOs
| Defense Depat Memphis, Tennessee !

Data Gaps DQOs

No data to assess what was buried at the site Collect surface and subsurfece s0il samples to
assess source of contamination.

No data to identify the source of potential

conlamination Use Level 2 dats to expedite the field
investigation process.

No data to assess horizontal or vertical extent of

s0il contaminalion Use Level 3 data to confirm Level 2 data.

Mo date to indicets whether contaminants are a Collect 8 minimum of 1 TCI/TAL sample at o

result of disposal &t Site 10 or other sites field-salected location.

{surface/subsurface samples —upgradient well)

4.2.5 BSoil Sampling and Analysis

The sampling rationale at this site is based on both systematic and biased sample locations
10 meat the DQOs.

The abjective of surface and subsurface soil analyses is to evaluate the origin and the
vertical extent of contaminants at the site and to develop enough data to conduct a
statistical comparison {see Section 3.5). Four soil borings will be installed at the site
(Figure 4-3). Two of the borings will be on the perimeter of the proposed site location,
and the remaining two borings will be installed within the boundary of the proposed site
location, Samples will be collected at depths of zero to 12 inches, 5 ft, 10 ft, and 20 ft,
and at 20-foot intervals to the top of the water table to assess the extent of contaminaticn.
Five surface scil samples will be taken at the site (Figure 4-3) to assess the presence and
extent of surface soil contamination. The following list shows the quantity and guality of
the proposed surface and subsurface soil sample analyses for the site based on the
assumption that the water table is approximately 80 ft bgs:

- Thirty-three samples will be analyzed for VOCs and metals using Level 2
data quality.

. Four samples will be analyzed for VOCs and metals using Level 3 data
quality to confirm Level 2 data quality.

s One sample will be analyzed for TCL/TAL (based on field observations of
monitoring equipment).

mgmDDMT-OU-1/005. wp5 4-6 9f31/55
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One sample will be collected from one of the borings (at the 10-foot depth) at Site 10 for
geotechnical analyses. The purpose of the analyses is to obtain initial geotechnrcal and
fate and transport data en subsurface soils for QU-1. The sample for analyses will be
field sclected by the hydrogeologist. The sample will be analyzed for grain size,
Atterberg limits, and moisture content in accordance with Section 5.4.2.5 of the QAPP
(ref. 15). Additional analyses to support fate and transport assessment include pH
(SW-846 Method 9045), alkalinity {(EPA 310.1M), cation exchange capacity {SW-846
Method 9080), and total organic carbon (EPA Method 415.1M).

4.2.6 Groundwater Sampling and Analysis

The facilitywide groundwater strategy is presented in Section 4.3 of the OU-4 FSP.
Samples will be collected from wells MW-2, MW-3, and MW-10 adjacent ta Site 10 for
¥OCs and metals, as explained in more detail in Section 4.3 of OU-4 FSP. Refer to the
OU-4 FSP for additional details.

mgmDDMT-OU-1/005.wp3 4-7 431195
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4.3 Site 14 —Municipal Waste Burial Site

Site 14 is located approximately 75 ft from the western boundary and is adjacent to
MW-12 and MW-3) (Drawing 1).

4.3.1 Site History

The date of burial at this site is unknown. However, an aerial photograph taken during
September 1965 reveals a road leading to the proposed site location. This site was used
for municipal solid waste burial.

4.3.2 Existing Sampling Data

MW-12 and MW-35 are at Site 14, Previous results of groundwaler analysis from
MW-12 and MW-35 (refs. 2 and 5) indicate the presence of VOCs, SVOCs, and metals

(Figure 4-4). No surface or subsurface sampling data exist for this site. Appendix B
contains the sampling data for MW-12 and MW-33.

4.3.3 Potential Contaminants of Concern

Previous groundwater samples taken at the site indicate contaminant levels exceeding,

PRGs of VOCs, SVOCs, and metals. Therefore, the PCOCs for this site are VOCs,
. SVOCs, and metals.

4.3.4 Data Gaps and Site-specific DQOs

The following summary chart identifies the major data paps and DQOs for Site 14.

Site 14—Data Gaps and DQOs
Defense Depol Memphis, Tennessee

Data Gaps DQUs
No data to assess if surface or subsurface soil Caollect surface and subsurfzce scil samples wo
contaminaticn is present mssess source of contamination.

Na data lo assess horizontal or vertical extent of Use Lavel 2 data to expedite the field

s0il contamination if it exists investigation process.
Mo data to indicate whether contaminants ace o Use Level 3 data to confirm Level 2 data,
| result of disposal at Site 14 or other sites
(surface/subsurfece samples —upgradient well) Collect s minimum of 1 TCL/TAL sample at a
ficld-selected location.
——m— T =
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4.3.5 Soil Sampling and Analysis

The sampling rationale at this site is based on both systematic and biased sample locations
to meel the DQOs.

The objective of surface and subsurface soil analyses is to evalvate whether soil
contamination exists and to evaluate the vertical extent of possible existing contaminants
at the site {see Section 3.7}. One s0il boring will be installed at the proposed site
location (Figure 4-5). Samples will be collected at depths of zero to 12 inches, 5 ft, 10
ft, and 20 fi. The 20-foot depth was selected becanse existing data indicate that a release
has occurred. Three surface soil samples will be taken at the site (Figure 4-5) to assess
the presence and extent of surface soil contamination. The following list shows the
quantity and quality of the proposed surface and subsurface soil sample analyses for the
site:

* Seven samples will be analyzed for VOCs, SYOCs, and metals using Level
2 data quality.

. One sample will be analyzed for TCL/TAL (based on the results of field
monitoring equipment).

4.3.6 Groundwater Sampling and Analysis
Groundwater samples will be collected from existing monitoring wells at the site (MW-35

and MW-12) as part of the facilitywide groundwater approach. This approach is
presented in Section 4.3 of the OU/-4 FSP.

mgin DDMT-OU-1/005. wps 4-11 9£31/95
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4.4 Site 15—Sodium Burial Sites

Site 15 (whch includes sites 15, 15.1, and 15.2) is located approximately 90 ft from the
western boundary and 430 fi from the northern boundary (Drawing 1). The site consists
of two rows of seven pits (Site 15), and two other 6-foot by 6-foot sites (Sites 15.1 and
15.2). An aenal photograph taken during 1971 reveals no ground disturbances at the
proposed site location.

4.4.1 Site History

DDMT disposal records indicate that one pallet of sodium was buried in 1968 (Site 15),
along with the burial of one pallet of sodium phosphate in 1968 (Site 15.1), and the
burial of an unknown guantity of sodium {suspected salt), sodium phosphate, undefined
acid, chlorinated lime, and medical supplies in 1970 (Site 15.2). The RFA Reporr (ref.
12) suggests that the VOCs and metal contamination in MW-3 and MW-11 are
altributable to this site. Howcever, records indicate bunal of sodium salts and do not
indicate that VOC-containing materials were buried.

4.4.2 Existing Sampling Data
MW-J i5 located at the site and MW-11 is located approximately 90 ft north of the silte.
Prior sampling data (refs. 2 and 5) indicate the presence of VOCs and metals in both

wells (Figure 4-4). No surface or subsurface soil sample data exist for this site.
Appendix B contains the sample data for MW-5 and MW-11.

4.4.3 Potential Contaminants of Concern

Previous groundwater samples taken near the site indicate contaminant levels exceeding
PRGs of VOCs and metals. Also, medical supplies have historically been disposed at the
site. Therefore, the PCOCs for this site are VOCs, SYOCs, sodium, iodide, metals, and
pH.

4.4.4 Data Gaps and Site-Specific DQOs

The following summary chart identifies the major data gaps and DQOs for Site 15.

mgmDDMT-0OU- /5. wps 4-14 9731495
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Site 15—Data Gops and DQOs
Delense DBepot Memphis, Tennessee

' Dala Gaps DQGs
Mo data wo assess if surface or subsurface soil Cellect surface and subsurface soil samples to
contamination is present Bssess source of contamination.

No daws 10 asaess honzontal or vertical extent of Use Level 2 data to expedite tha Aeld

kil contamination if it exists investigation process.

No dala Lo indicate whether contaminants are a Use Level 3 data 10 confirm Level 2 data.
result of disposal st Site 15 or other sites

{surface/subsurface samples —upgradieat well} Collect & minimum of 1 TCL/TATL sample at a

Neld-selected location.

4.4.5 Sail Sampling and Analysis

The sampling rationale at (his site is based on a systematic approach of sample locations
to meet the DQOs.

The ohjective of surface and subsurface soil analyses is to evaluate whether soil
contamination exists, to evaluate the veriical extent of possibly existing contaminants at
the site, and to develop enough data to conduct a statistical comparison (see Section 3.7).
Four soil borings will be installed around the site (Figure 4-5). Samples will be collected
at depths of zero to 12 inches, 5 ft, 10 ft, and 20 ft. The 20-foot depth was selected to
assess whether a release to subsurface soils beneath the burial has occurred.

Additonally, five surface soil samples will be taken at the site (Figure 4-5) o assess the
presence and extent of surface soil contamination. The following list shows the quantity
and quality of the proposed surface and subsurface soil sample analyses for the site:

. Twenty-one samples will be analyzed for VOCs, sodium, SYOCs, iodide,
pH, and metals using Level 2 data quality.

. Two samples will be analyzed for VOCs, sodium, SYOCs, iodide, pH, and
metals using Tevel 3 data quality to confirm Level 2 data quality.

. One sample will be analyzed for TCL/TAL (based on the results of the
field monitoring equipment).

4.4.6 Groundwater Sampling and Analysis

Groundwater samples will be collected from existing monitoring wells at the site (MW-5
and MW-11) as part of the facilitywide groundwater strategy. The groundwater stralegy
i5 presented in Section 4,3 of the OU-4 FSP.

mgmDDMT-OU-1/005.wps 4-15 5731495
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Table 4-1 _
Proposed Nurnber of Analyses for Level 2 Data Quality
| Defense Depot Memphis, Tennessee

Level 2 Analytical Soil Samples
Metals
Site VOCs SVOCs PPM (1) Na (2) lodide pH
6 7 7 7 - - -
10 33 - 33 - - -
14 7 7 7 - - -
15 21 21 21 21 21 21
TOTAL 68 35 68 21 21 21
| - Not Anatyzed

(1) PPM - Priority Pollutant Metals

(Ag, As, Be, Cd, Cu, Hg, Ni, Pb, Sb, Se¢, Tl, Zn)

(2} Na - Sodium

Note: See Section 3.2.2 of JAPP for analytical methods to be used
for each parameter.
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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 (INFA, FS, or IRA). Sites that require an FS to
megt the objectives of the program will require additional data collection, The additional
collection may be used to support the alternatives evaluation, to refine select alternatives,
or to collect data to support remedial design activities.

5.1 Initial Alternatives

A cursory review of the RI sites at OU-1 has been conducted to develop a list of initial
preliminary alternatives. These initial alteratives have been identified from existing
data, the PCOCs, and 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 initial attempt at identifying alternatives that are
likely to be on Lhe final list of developed alternatives for evaluating a site for remedial
activities. The alternatives listed are presented for soil media only. Groundwater at
QU-1 is currently 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 alfamative listed in Table 5-1, a select group of parameters has been identified.
These parameters must be considered when evaluating the identified alternative. The
parameters for each identified alternative are presented in Table 5-1. A field decision for
each site will be made to assess whether the identified data needs will be met during the
RI field investigation. 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 50 forth)

Future data collection should be identified using data collected in the RI field
investigation and by compleling a detailed identification of remedial aliernatives for each
site,

Dala collected for groundwater are presented in the OU-4 FSP (ref. 17). The
facilitywide groundwater approach is presented in Section 4.3 of the OU-4 FSP tc¢ achieve
a concise presentation of strategy.
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6.0 Quality Assurance for Field Sampling

The goal of QA in the field is to provide data of known quality to the project team to
support the project decision-making process. The implementation of QA goals is the
responsibility of the FTL. The FTL reporis to the project manager (PM) and is
respongible for the coordination of field efforts, provides for the availability and
maintenance 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 field representative, the FTL is responsible for
consistently implementing program QA/QC measures al the site and for performing field
activities in accordance with approved work plans, pelicies, and field procedures. The
QAPP (ref. 15) 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
samples to be collected during the field investigation.

6.1 Field Documentation Summary

All ficld notes will be recorded in indelible ink on standard forms in bound notebooks.
Section 4.3 of the QAPP (ref. 15) containsg all information that will be recorded in the
field book. A daily field log will be completed by the FTL. This log will 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 auvdits for completeness. The following items must be entered:

Sample labels
Chain-of-custody rocords
Field notebooks
Sampling operations
Document control

6.2 Field Monitoring Sumnmary

All field meonitoring equipment will be calibrated according to the procedures outlined in
Section 6 of the QAPP (ref. 15); all field procedures concerning groundwater, soil,
sediment, and surface water sampling are described in Section 5. Additionally, Section 5
contains 50il boring and monitoring well drilling procedures, geophysical survey and
logging procedures, and all equipment decontamination procedures.

mym5-DOMT-0U LGOS, WPS 6-1 9131/95
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6.3 QA/QC Sampling Summary

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

Trip blanks

Equipment blanks

Field blanks

Field duplicates

Matnx spike/matnx spike duplicate (MS/MSD} samples
Split Samples

*® & & B =B &

6.3.1 Trip Blanks

Trip blanks are to be analyzed for VOCs only. Three 40-milliliter (mL) YOC vials will
accompany each ice chest that contains samples collected for VOC analyses. The trip
blanks will be shipped to the site from the laboratory filled with American Society for
Testing and Maierials (ASTM) Type II water, along with sampling kits. One of the trip
blanks will accompany split VOC samples to the COE QA laboratory.

6.3.2 Equipment Blanks

Equipment blanks are processed by rinsing decontaminated sampling equipment with
ASTM Type II water oblained from the laboratory. The rinse water is collected in
sample bottles, preserved, and handled in the same manner as the samples. Equipment
blanks will be collected once a day for the equipment used during sampling procedures.
Split 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 choose at least 10 percent of the Level 3 samples and 5 percent of the
Level 2 samples from sample locations previously known to be contaminated, and wall
collect duplicate samples from those locations. The source information will be recorded
in the field notes, but not on the chain-of-custody. The identity of the duplicates will not
be given {o the analyst. The source of information will be forwarded to the QA reviewer
o axd in the review 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.

mgmBS-DOMT-OULIGIS, WS 6-2 9/11/95
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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 OU-1 will be accompanied by spike
samples. However, if an MS/MSD sample has not been collected in a 14-day lime
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-1. Split samples will
be handled as identified in Section 4.2.5 of the GAPP (ref. 15).

mgmd5-DRMT-0OU | /005, WPS 6-3 9431495
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Summary of Previous [nvestipations
Defense Depat Memphis, Tennessee

89

Groondwalcr Mooitaring Results
for DDMT
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Date af Appendix B
Study Tile Study Investipator lovestigntion Purpose of lovestigation Pape Numbers
Remedial Investigationf Law Enviranmental August 1990 Groundwater, soil, surface B-2
Eeasibility Siudy water, and sediment sompling
Environmenta! Scicnce &  Scpiember 1993 Groundwnter sampling B-10
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