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Executive Summary 122 e

Intraoduction

In Octaber 1992, the Defense Depot Memphis, Tennessee (DDMT), was placed on the
National Priorities List (NPL) by the U.S. Environmental Protection Agency (EPA).
Therefore, DDMT must fulfill requirements under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) and National Qil and Hazardous
Substances Pollution Contingency Plan (NCP). A remedial investigation/feasibility study
(RI/FS) will be conducted to accomplish the following:

. Assess the nature and extent of contamination
* Evaluate the risk to human health and the environment
. Screen potential cleanup actions

The Generic Remedial Investigation/Feasibility Study Work Plan (Generic RI/ES WF) was
prepared to show how the investigaton and study will be accomplished. This field
sampling plan (FSP) was prepared for Operable Unit 2 (OU-2) as a supplement to the
Generic RI/FS WP, The objective of the OU-2 FSP 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 QU-2 at DDMT.

The ultimate goal of the RI/FS is to select cost-effective cleanup actions that protect
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
investigated, and proposed cleanup actions must be evaluated. By implementing the field
investipation strategies described in the FSPs, the quantity and quality of data collected
will aid in achieving the goal of the RI/FS at DDMT.

Site Background and Location

DDMT receives, warehouses, and distributes supplies common to all U,S, military
services and some civil agencies, located primarily in the southeastern Uniled States,
Puerto Rico, and Panama. The installation covers 642 acres of land in Memphis, Shelby
County, 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 feet of storage space is open. Stored items
include food, clothing, electronic equipment, petrolenm products, construction materials,
and industrial, medical, and general supplies used by all military branches of the U.S.
government.

mgm95-DDMT-0U /003, WPS i 9/26/95
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Description of Operable Units

DDMT is divided inte four operable units (QUSs) for evaluation purposes. OU-1, north
of the Main Installation, is called Dunn Ficld. The Main Installation is divided into three
areas: the southwestern quadrant (QU-2), the southeastern quadrant including Lake
Danielson and the golf course area (QU-3), and the north-central area {OU-4). Sites
identified in QU-1 for investigaticn resulted from use of the area for landfill operations,
mineral stockpiles, pistol range use, and materials storage. Potential contamination of
QU-2 may have resulted from spills or releases from the hazardous material storage and
recouping area, sandblasting and painting activities, or both. In the recouping area,
hazardous and nonhazardous materials from damaged and leaking containers were
repacked. The potential sources of contamination in OU-3 are storage of polychlorinated
biphenyls (PCBs) and the use of pesticides and herbicides. Principal contamination in
OU-4 probably resulted from a wood treatment operation and hazardous material storage.

Soil samples taken in OU-2 around the recouping area indicated metal and pesticide
contamination. Concentrations above detection limits (33 parts per billion) of toluene
also were detected. In the northeastern portion of QU-2, an underground tank was used
to store waste oil and has since been removed. Soil samples taken in the area have
detected elevated levels of tetrachloroethene, polynuclear aromatic hydrocarbons (PAHs),
and a few metals. Soil samples have also previously been collected in OU-2 around the
area where sandblasting and painting activities occurred. In this area, the categories of
. contaminants that were detected included PAHS, pesticides, and metals.

Summary of FSP

This FSP describes the DDMT facility, history of GU-2, data gaps, and data needed for
OU-2. General information is also provided on OU-2 location, geography and
topography, meteorology, surface water hydrology, geology, hydrogeology, and land use.
Additionally, this FSFP describes the sampling strategy and sampling plan for the RI sites
in OU-2. The final section of the plan describes the data needs required to propase
remedial altenatives for OU-2. The purpose of the activities proposed in this FSP are as

follows:
. To characterize potential releases from the site
. To assess the nature and extent of soil and groundwaler conlamination
atinbutable to past operations
» Te support a baseline risk assessment (BRA)
. To gather data to evaluate the feasibility of remedial actions for this site

mgm®5- DDMT-DUZ/D0I. WFS iii 9726195
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Sampling Strategy

A cost-effective, sampling strategy has been developed to perform an RI/FS at DDMT.,
This FSP uses an observational approach lo collecting field data and making field-based
decisions to achieve the goals of the facility. The approach presented is intended to
support a recommendation of one of the following options for each RI site:

. Site upgrade (F§, Remedial Design, and Remedial Action [RA])
. Site downgrade (support No Further Action)
. Interim remedial action (IRA) or Early Removal

To support the development of recommendations in a imely manner, soil and water
samples will be collected at OU-2 and analyzed using quick-turnaround methods from a
fixed-base laboratory (FBL). A minimum of 10 percent of the quick~turnaround samples
{Level 2) will be sent to the laboratory for Level 3 confirmational analysis. The Level 2
and Level 3 data will be used for comparison to regulatory levels and calculated risk
levels of contamination to aid in supporting the appropriate recommendation for action at
a given site.

Proposed Sampling

The OU-2 FSP describes RI 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. Surface secil samples will provide information to assess the
horizontal extent of contamination and will provide data to evaluate risk associated with
the surface soil exposure pathway. Soil borings will also he installed at the proposed site
locations. Surface and subsurface soil samples will be coliected at regular intervals from
the borings to assess the vertical extent of contamination.

Groundwater sampling will be conducted at each RI site in OU-2. At two of the three
sites, a well is located on the upgradient side of the site. At the third site, an existing
well 13 located downgradient of the site. These wells will be sampled during the field
activities. Monitoring wells will be installed along the property boundary of DDMT
upgradient of a number of the RI sites, as described in the OU-4 FSP, to evaluate
whether offsite sources are contributing to contamination found at DDMT. Installing
additional downgradient monitoring wells will be an optional activity that depends upon
the results of the soil sampling and the results from the existing wells and the wells
planned for monitoring of offsite sources., This groundwater evaluation strategy will aid
in describing the source of contamination, whether it is an offsite source or an onsite
50Urce,
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By implementing the OU-2 FSP, the RI/FS can be conducted in a cost-effective, timely
. manner. Additionally, data will be obtained to support an evaluation of remedial
alternatives for cleanup of QU-2 at DDMT.
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Acronyms

Applicable or relevant and appropriate requirements
Below land surface

Baseline risk assessment

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

Contaminant of concern

Close support laboralory
Dichlorodiphenyldichloroethylens

Defense Distribution Depot Memphis, Tennessee
Dichlorodiphenyltrichloroethane

Defense Logistics Agency

Department of Intertor

Data quality objective

Defense Reutilization Marketing Office

United States Environmental Protection Agency
Fixed-base laboralory

Federal Facilities Agreement

Federal Register

Final remediation level

Feasibility study

Field sampling plan

Health and Safety Plan

Hazardous Ranking System

Interim remedial action

Maximum contaminant level

National OQil and Hazardous Substances Pollution
Conlingency Plan

No further action

National geodetic vertical datum

Nalional Prionties List

Operable unit

Organic vapor analyzer

Polynuclear aromatic hydrocarbon
Polychlorinated biphenyl

Preliminary remediation goal

Quality assurance/quality control

Quality assurance project plan

Quality control

Remedial action

Removal action level

Rescurce Conservation and Recovery Act
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Acronyms {cont’d.)

RFA RCRA Facility Assessment

RGO Remedial goal option

RI Remedial investigation

RI/FS Remedial investigation/feasibility stedy
RI/FS WP Generic RI/FS Work Plan

ROD Record of Decision

SMP Site Management Plan

TAL Target analytes list

TCL Target compound List

TDEC Tennessee Department of Environment and Conservation
THI Target hazard index

TRL Target risk level

vOoC Volatile organic compound
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1.0 Introduction 122 17

1.1 Objective

The objective of this field sumpling plan (F5P) for Operable Unit 2 {OU-2) is to present a
detailed description of the propesed sampling and analysis activities that will be
performed for charactenzation of the remedial invesagation (RI) sites 1n OU-2 ai the
Defense Depot Memphis. Tennessce (DDMT).

The purpose of this effort is as Tollows:
. Ta characterize potential relcases from the sites

. To assess the nature and extent of soil und groundwater contamination
attributable to past aperations

. To suppart a baseline risk assessinent {BRA)
. To gather data o evaluate the feasibility of remedisd actions for the sites

Once the site has been characterized. the data collected will be evaluated and uvsed (o
make decisions concerning OU-2, Puossible decisions include downgrading the site to a no
further action (NFA]) site, recommending the site for early removal, or selecting a
remedial alternative to address contamination at the site, The southwest section of the
Main Enstallation has been designated by the U.S. Environmeniul Protection Agency
(EPA} and DDMT as QU-2,

1.2 Regulatory Requirements

DDMT waus issued a Resource Conservition and Recovery Act (RCRA)Y Part B permit
(No. TN4 210 020 570} by EPA's Region IV and the Tennessee Depariment of Environ-
ment and Conservation (TDEC) on September 28, 1990. Subsequently, in accordance
with Section 120{d}X2} of the Comprehensive Environmental Response. Compensation,
and Liabiliy Act (CERCLA), 42 U.5.C. 9620(dM2), EPA prepured a finul Hazardous
Ranking Systemn (HRS) Sconng Packuge for DDMT. On the basis of the final HRS score
of 58.06, EPA added DDMT to the Natienal Prioriiies List (NPL) by publication in the
Federal Regisrer, STFR4T180 No. (99, on October 14, 1992

DDMT has entered into a Federal Facility Agreement (FFA)Y between the Defense
Logisucs Agency (DLA), EPA, und TDEC. This agreement establishes a procedural
framework and schedule for developing, implementing, and monitoring appropriate
response actions at DDMT in accordance with existing regulations and for achieving
RCRA/CERCLA integration. As a result of DDMT’s status us an NPL site, it was agreed

GNV/IO01KEDF. WP I-1
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that the investigation of all applicable sites would proceed under the CERCLA process
. for remediation (RI, feasibility study [FS], proposed plan, Record of Decision [ROD],
remedial design, remedial action, or NFA).

1.3 Facility and Site Status

As a result of the NPL status, the required site-specific investigations, and the FFA, the
facility has been peographically delineated into four operable unils (OUs). QU-specific

FSPs are being prepared for OUs 1, 2, 3, and 4. These OU-specific FSPs will provide

guidelines for conducting the remedial investigation/feasibility studies (RI/FSs} for each

of the OUs. The QU-specific plans will address sites that have been known tc have past
releases as a result of facility operations. Schedules for completing specific tasks during
the process have been submitted separately in the Sire Managemenr Plan (SMP).

DDMT is conducting RI/FS activities at OU-2 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-2 that have been previously identified as requiring a
remedial investigation (i.e., Sites 27, 32, 34, 89). The remainder of the identified sites
within OU-2 are proposed for one of four other status categories: screening site, no

. further action site, feasibility study site, or early removal site (Table 1-1). Activities
related to these sites will be addressed in the Screening Sites FSP, NFA Report, Early
Removal Memorandum, or other future work plans. Each of these documents will be
submitted to TDEC and EPA for review. Table 1-1 presents a summary of all the sites
at QU-2 and cites the specific document that will address future work planned for each
site.

1.4 Elements of the Field Sampling Plan

This FSP i1s wntten as a supplement to the generic {facilitywide) work plans for DDMT.
Details not included in this plan can be found in the generic work plans. These work
plans were provided as separate documents and are listed below:

. Generic RIJFS Work Plan (Generic RI/FS WP)
. Generic Qualiry Assurance Project Plan (QAFP)
* Generic Health and Safety Plan (HASP)

The FSP defines the sampling and data-gathering that will be conducted. The strucivie of

the FSP includes all known site conditions and history; proposed site-specific sampling,

analysis, intended data use, and data quality level; and a discussion of required field

actions that are not site-specific. Sample designation, sample equipment and procedures,
. and sample handling and analysis are addressed in the QAPP (ref, 1).

Mmemd5. DDMT-OU2MES. WPS 1-2 ar26/95 |
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122 1¢
2.0 Facility and Operable Unit Description

2.1 Location

DDMT cavers 642 acres of land in Shelby County, Memphis, Tennessee, in the extreme
southwestern portion of the state. Approximately 5 miles east of the Mississippl River
and just northeast of the Interstate 240-Interstate 55 junction, DEDMT is in the south-
central section of Memphis, approximately 4 miles southeast of the Central Business
District and 1 mile northwest of Memphis International Airport. Airways Boulevard
borders DDMT on the east and provides primary access o the installation. Dunn Road,
Ball Road, and Perry Road serve as the northern, southern, and western boundaries,
respectively, of the Main Installation, Dunan Field extends north to Person Avenue,
Figure 2-1 shows the installation’s location within the Memphis area.

QU-2 is located in the southwest quadrant of the Main Installation at DDMT and consists
of about 108 acres. It is bounded by G Street on the north, 6th Street on the east, Ball
Road on the south (installation boundary), and Perry Road on the west (installation
boundary). The location of OU-2 is shown in relation to the entire DDMT facility and
other proposed OUs in Figure 2-2.

2.2 Operable Unit Description

OU-2 is located in the southwest quadrant of the Main Installation of DDMT and is
further characterized as an industrial area where maintenance and repair activities have
taken place. The boundaries of OU-2 were defined primarily because of the geographic
proximity of the sites and the similar nature of activities that occurred on these sites.
(OU-2 has a total of 17 identified sites: 4 NFA sites, 3 early removal sites, 3 RI sites, &
screening sites, and 1 feasibility study site {Table 1-1). QU-2 includes the following four
key areas:

. The former hazardous materials recoupment area (Building §-871),
designated as Site 27, which is addressed in this FSP.

. The painting area and sandblasting waste accumulation area (Buildings
1087 and 1088), designated as Sites 31, 32, and 33, and the adjacent
Buildings 1084, 1085, and 1089 (Sites 87, 88, and 89, respectively}. Sites
87 and 28 are designated as early removal sites, Sites 31 and 33 are
screcning sites, and Sites 32 and 89 are addressed in this FSP.

. The underground oil storage tanks at Building 770, designated as Sile 34,
which is addressed in this FSP.

. The former underground wasie oil storage tank, designaicd as Sile 29,
which is designated as an early removal site.

mgm9S-DDMT-OUZ006. WPS 2-1 9726195
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Figure 2-3 shows the location and status of each of the identified sites in OU-2, A brief
description of each site along with its status is also provided in Table 1-1.

2.3 Geography and Topography

DDMT is divided into two areas, the Main Installation and Dunn Field, each with its nwn-
distinct land surface and use-related features. Figure 24 shows the topographic features
of DDMT and surrounding areas.

About 57 percent of the Main Installation is developed land. Most of the Main
Installation’s Jand 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 Installation's
southeastern sector. ‘The Main Installation's topography is nearly level. Surface
elevations range from approximately 316 ft national geodetic vertical datum (NGVD) in
the Defense Reutilization and Marketing Office (DRMO) storage yard next to Dunn
Avenue to 267 ft NGVD in the low area below Lake Danielson’s earthen dam. The
topography across QU-2 is essentially level, with a geographic high in the southwest
corner. Figure 2-5 shows the topography of OU-2.

Dunn Field lies just north of the Main Installation and Dunn Avenue and consists of
approximately 64 acres of undeveloped land. About one-hatf the area is grassed; the
remaining area contains crushed rock and paved surfaces. 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 ft NGVD at the norih outfall/installation boundary fenceline to 315 ft NGVD
in the field's approximate center.

2.4 Meteorology

This area of Tennessee experiences a continental 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; ref. 2}, Normally, precipitation is heaviest during the winter
and early spring. The net annual precipitation {derived from gross annual precipitabion
less evaporation and runoff) estimated for the Memphis area is 9 inches (ref. 2).

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 2-6 illustrates the surface
drainage features, installation drainage areas, and local streams associated with the
DDMT facility. Figure 2-5 shows the locations of the storm water and sanitary sewers
within O1F-2.

mgms-DDMT-OUL006. WPS 2-4 9/26/95
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Most of DDMT is level with, or above, surrounding terrain; 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 elevation
than DDMT, but storm water drainage systems along the roadway would capture the
majority of runoff.

Most Dunn Field drainage is achieved by overland flow to the adjacent properties to the
north and west. 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 potential for flooding of DDMT is relatively low. DDMT surface elevations (276 to
316 ft NGVD; ref. 3) are well above the averape Mississippi River alluvial valley flood
levels (185 to 230 ft NGVD). Furthermore, the surface elevations at DDMT are equal to
or higher than elevations of adjacent propertics.

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. Overflow from both
water bodies eventually discharges into Nonconnah Creek.

QU-2 has no perennial surface water bodies. More detail on the surface water hydrology
at DDMT can be found in Section 2.4.3 of the Generic RI/FS WP {ref. 3).

2.6 Geology
2.6.1 Regional Geology

The area of Memphis, Tennessee, straddles two major subdivisions of the Atlantic
Coastal Plain Physiographic Province. Figure 2-7 shows a general geologic cross section
of the Memphis area. DDMT is situated within 2 major structural feature termed the
Mississippi Embayment. This area is described as a youthful to mature, belted coastal
plain (ref. 4).

Information describing major regional geologic units has been obtained from Wells

(ref, 3), Moore (ref, 6), Nyman (ref. 7), and Graham and Parks (rcf. 4). 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 Section 2.4.5.1 of the Generic RIfFS WP (ref. 3).

mgm935.-DOMT-OU 2006 WPS 2-9 9/26/95




122

]
 THAND ]
I
.

(133.0)

c6al-des-£7

o0 £000—-ZNA

passouua] ‘siydwsy joda vsuajag , )
¥3dY SIHJW3A 3HL 40 NOLLO3S SSOHD 21207039 TYH3N39 G661 's¥Rd adJnog
L-T 34N
cori oor|
QoL i
18§|nby mo|lig 1404
oool 1 o001
o8 1un Bujuyue] puoiE] Jnoyy d oo
008 = -{ 009
00 | B)Inby £pyduopy 4 ooy ~
ml
m
ooz - 4 ooz 3
akiadd o P
: ' i poz
......................... =
. 8 g
_ - oo
3E : I
2 ey ] A
= n
il i : SE
1SYIHLYON LSIMHLNOS
B3I Ut 2D2%
ey ———
Ol i 0

@

®

@

2-H}




122 26

2.6.2 Geology of Defense Depot Memphis, Tennessee

The geology of DDMT was investigated by reviewing the existing published geologic
information and work performed during 1990 RI activities (ref. 8). On the basis of the
soil borings and monitoring wells installed during the RI activities, 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 RI
activities {ref. 8) included loess, fluvial deposits, Jackson Formation/Upper Claiborne
Group clays (based on interpretation), and what has been interpreted to be the Memphis
Sand Formation. Figures 2-8 and 2-9 illustrate two of the geologic cross sections of
DDMT.

The uppermost geologic unit at or near ground surface at DDMT is loess {eolian deposils
consisting of brown silty clay, clayey silt, and fine sandy clayey silt). Loess was
encountered at all drilling locations. This unit is described as 2 brown to yellowish low
plasticity silt (ML) or low plasticity clay (CL).

Fluvial deposits underlie the loess anc were encountered at all drilling locations during
the 1990 RI activities (ref. 8). The unit is composed of three generalized members:-

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

. Poorly graded (less than 5 percent silt or clay), fine 10 medium-grained
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 quartz 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.

Clayey soils that have been interpreted as the Jackson Formation/Upper Claiborne Group
were penetrated in three soil borings and two monitoring wells. This unit is represenied
at DDMT 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 unit.

The upper portion of the Memphis Sand Formation was encountered in the same five
borings as was the Jackson Formation/Upper Claiborne Group. This formation is
represented by a gray, very fine-grained, silty sand.

More detailed information on DDMT geology is available in Section 2.4.5.2 of the
Generic RI/FS WP (ref. 3).

mgm?5-DDMT-OU2Z006, WS
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. 2.7 Hydrogeology

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

. Alluvial Aquifer

* Fluvial (Terrace) Aquifer

. Memphis ("500-fi") Sand Aquifer

* Fort Pillow ("1400-ft™) Sand Aquifer

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 Fort Pillow
Sand aquifers underlie the installation.

Site-specific hydmﬁeologic conditions were mvestigated by physical inspection, test
borings, monitoring well installation, proundwater quality monitoring, and direct
measurement of in situ hydraulic properties dunng RI activities (ref. 8).

. The uppermost hydrogeologic unit encountered at DDMT is the loess. While not usually
a water-bearing unit, this material is of intarest to this investigation because it tends to
limit precipitation imfiltration {recharge) to sigmificant 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 hydrogeology at DDMT. - The
fluvial deposits form the site’s shallow {water table) aquifer, which ranges in thickness
from 40 to 131 fi at DDMT. Recharge (o this unit is primarily from the infiltration of
rainfall (ref. 4). According to the water levels measured in the monitoring wells during
RI activities (ref. 8), only the base of the unit is saturated. Published seasonal water
levels indicate that the groundwater levels fluctuate several feet. Water level data from
DDMT wells were used to prepare a water table surface map (ref. 8) of the Fluvial
Aquifer uvnderlying 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 measurement, Figure 2-11 presents the
interpretation of the Fluvial Aquifer water table surface within OU-2.

The Jackson Formation/Upper Claibome Group was encountered at more than half the
monitoring well and soil boring installation-locations. The unit is significant because it is
. a regionally important confining bed scparating shallow water-bearing zones from

mgm5-DDMT-QUZI006, WPS 2-14 9726195
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underlying major aquifers (ref. 7). Where encountered, the elevation of the confining
unit's upper surface ranged from 223 ft NGVD to 118 ft NGVL.. An investigation to
assess the presence of the confiming unit and hydraulic communication (if any) between
the Fluvial Aquifer and the Memphig Sand Aquifer is planned during the QU-4 RI
activities. The continuity and thickness of the confining unit can be only estimated from
the available information.

The Memphis Sand Aquifer represents the region's most important source of water
resources. The aguifer is reported to underlie the entire Memphis area. At DDMT, the
top of the Memphis Sand Aquifer is approximately 125 to 150 ft NGVYD. In the
menitoring wells completed in the Memphis Sand Aquifer at DDMT, the potentiometric
level ranges from 143 to 146 ft NGVD. Flow in the unit is directed generally westward
toward the Allen Well Field, a major local pumping zone.

The Fort Pillow Sand Aquifer (also called the "1400-ft sand™) underlies DDMT and the
Memphis region at great depth, on the order of 1,400 ft bgs, and is reported to average
some 200 ft thick in the Memphis area. The unit contains groundwater under strong
artesian (confined) conditions. The Fort Pillow Sand Aquifer potentiometric level in the
DDMT area was interpolated to be on the order of 180 ft NGVD in the fall of 1985
(ref. 4).

Additional information on the hydrogeology of DDDMT, including information on
groundwater use and quality, can be found in Section 2.4.6.2 of the Generic RI/FS WP
(ref. 3).

2.8 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 rzil
lines of the Frisco Railroad and Illinois Central Gulf Railroad. Large industrial and
warchousing 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. Other commercial establishments
are locaied to the north, south, and west of DDMT. Most are small groceries or
convenience stores that serve their immediate neighborhoods.

DDMT is surrounded by residential development, including single- and multi-family
residences. Numerous small church buildings and schools are scatlered throughout the
area. Figure 2-12 shows the most current Jand use information for the area surrounding

mgmeS-DDMT-OUZ00G. WP 2-17 9/26/95




S58l—®|nN-IF Smd T1I00-ENM

l PISSIVUR ) ‘Siydwa ods mm....m .m i
EELESY 3sn onyl o reed t=a ) ‘CY6| ‘AOW pesodeld dow
AN Z1-Z 3NNl Juswdof@raq puo Buuubig o sayy0 Kyuncd AqRug pub siydwan edsnog
— o) . \ﬂ 3
S e = }
14

i

¥3INI] 0DOHHOSHS | IN D

¥3ILNID ALINNWWOD @

BILNID T¥YNOID3H e

MO LYIHDIIH/IOVdS NIAJO BENE
EIEETELERFATTTINLINNEI NN |
S3IL1T1Ln/53101110vs 211ang R

au 1 gn1ovannve Il
NOILYLH0dSNY YL/ 3T¥STTOHM/ ISNOHIHY M [A)
I¥IELSNORTI /301 440/ 1Y IDHIWAHAD 03X W [
¥ HINACIS38/301 440/ v 10dannan a3axiw
31130 [

A IPEET LM |

LNIRdCI3430 a3nny 1= B

[SLIND +€) ¥ IANIQISIY ALISNIG HOIH A13L¥NIWOOIdd [
(SLINA ¥-Z) T¥IINIOIG3IY ALISNIQ MOT A131¥NIWOO3Yd (M)

M

U
A_U L] - h,
5]

&\ (-

IV ILNIDISAE AT IWYS 3IONIS ATILYNINDOINd [

e A T T T M IAY NEIHLAOS T i}

— llomi_e

_ i
ce 271 J_L\ —_—




122 34

DDMT. Further detail on surrounding land use can be found in Section 2.4.7 of the
Generic RI/FS WP (ref. 3).

2.8.2 Operable Unit 2
The land within QU-2 has been graded, paved, and heavily built up; the perimeter areas
are the only vegetated areas. OQU-2 is primarily characterized as an industrial area. The

following activities either occur now or are reported to have occurred in QU-2:

. Vehicle maintenance

Preservation of heavy equipment

» Storage of waste oils

» Storage (and spills) of pesticides, acids, solvents, and other
industrial chemicals

. Sandblasting

. Repacking of various industrial chemicals from damaged contairers

. Painting

2.9 History and Existing Data

A discussion of the history of activities at the four RI sites in OU-2 and a summary of
existing data 15 provided in Section 4 of this FSP. The information is presented on a site-
specific basis. Data from previous investigations are provided in the tables and figures in
Appendix B.

2.10 Operable Unit 2 Data Gaps

Using existing data, knowledge of the site operations, and DDMT records, a review was
conducted to evaluate where data were insufficient to achieve the objectives of the RI/FS
process. The review process resulted in identification of data gaps that need 1o be
addressed during the RI/FS. The primary objectives for conducting field sampling at the
OU-2 sites is 1o characterize potential releases from the site, assess the nature and extent
of soil and groundwater contamination, collect data to support statistical companisons to
comparison criteria, and gather dala to evaluate the feasibitity of remedial actions. The
data gaps and information needed for OUJ-2 are identified in Table 2-1.

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

mgmA5-DDMT-OU X006 WES 2-1% 9726495 _
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Data Need/Use

Tahle 2-1

Data Gaps and Future Data Callection for OU-2
Defense Depot Memphis, Tennessee

Existing Data

Future Data Collection

Assess the vertical and
horizontal extent of soil
contamination at each of
the RI sites

Installation records and
some historical sampling
dala

Install soil borings and
analyze surface soil
samples

Evaluate whether releases
from a site have adversely
affected Fluvial Aquifer
groundwater quality

Sampling results from
monitoring wells at
DDMT's western boundary
in OU-2 and next to the
northeast border of OU-2

Sample existing wells;
install and sample
additional upgradient and
downgradient monitoring
wells, as necessary

Conduct a BRA for
exposure to surface soil at
the applicable RI site

Some surface soil data
from previous
investipations

Collect a minimum of 9
surface soil samples for
statistical comparisons

BRA = Baseline risk assessment.
DU-2 = Operable Unit 2.
Rl = Remedial investigation.
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3.0 Sampling Strategy for
Operable Unit 2 Remedial Investigation

This section describes the sampling strategy for OQU-2 RI sites. The following
information is provided: '

. Structure of the investigation

. Data quality objectives {DQOs)
. Data comparisons

. Background data

. Preliminary applicable or relevant and appropriate requirements (ARARS)
and preliminary remediation goals (PRGs) development

» Risk-based PRGs

. Statistical data comparison

3.1 Structure of Operable Unit 2 Investization

This section is intended to give a detailed deseription of the overall strategy for the
investigation of each RI site in OU-2. The approach preseated 1s intended to support a
decision to recommend one of the following options:

. Site upgrade (F5, Remedial Design and Remedial Action)

. Site downgrade (support NFA)

. Intenm remedial action or Early Removal
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 time-effective basis.
Field screening procedures and statistical evaluations will be used to facilitate decision
making, as defined by Figure 3-1.
3.1.1 Scope

The scope of the field investigation for QU-2 includes soil {surface and subsurface) and
groundwater sampling. Surface soils will be sampled to assess the nature and horizontal
extent of contamination and to provide data for statistical comparison to background

mpn?3-DDMT-GU2007 WPS 3-1 9/26/95 |
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concentrations and PRGs. Subsurface soil samples will be collected o further evaluate
the nature of contamination and assess the vertical extent of contamination.

The existing monitoring wells will be sampled at each of the siles. Additional monitoring
wells may be installed if existing data or data collected during investigation of seil
contamination at the RI sites indicate the need for further groundwater monitoring.

3.1.2 Approach

A phased approach is being used to implement the observational methed to the
investigation of the RI sites. The RI sites to be investigated as part of this work plan are
located in OU-2 in the southwestern quadrant of the Main Installation.

The focus of the approach to the RI site investigation is to assess the nature and extent of
potential soil contamination and possibly to investigate whether there may have been
releases that have adversely affected the quality of groundwater. Primary soil samples
that are planned with respect to location and depth will be collected at each of the sites.
If these samples indicate the extent of contamination has been found, no further sampling
will be performed.

However, additional "optional” samples may be needed to more fully assess the extent of
contamination. The extent of contamination will be evaluated based on comparison to the
higher of the background or PRG concentrations of the parameters detected. Background
concentrations will be developed as descnibed in Section 5.3.2 of the (eneric RIJFS WP
(ref. ). The analytical results of the primary samples will be reviewed in the field to
evaluate the need for any optional samples. Use of Level 2 (7- to 10-day tunaround)
analyses will expedite this process. Additional samples may also be collected if field
personnel discover visual evidence of contamination in areas that are not planned for
sampling.

At each RI site, groundwater will be investigated through sampling of the existing wells.
Upgradient wells will also be installed {as part of the OU-4 FSP) near the facility
boundary to investigate sources of offsite contamination, The location of the facility
boundary wells and the suspected groundwater flow direction at DDMT are shown in
Figure 4-4 of the OU-4 FSP. The facilitywide groundwater strategy is presented in the
OU-4 FSP to achieve concise presentation of strategy and to prevent redundancy.

Sample analysis activities include screening analyses using 7- to 10-day turmaround
analyses from a fixed-base laboratory (FBL) (Level 2 data quality). Level 3 quality
sample analyses and reperting will be used for confirmational analyses of the Level 2
data. Three sites at the DDMT facility have been identified for R1 in OU-2 and are
included in this work plan., Each site is evaluated to identify the quantity and quality of
data needed to achicve the objectives of the RI activities. The site-specific sampling
activities are included in Section 4 of this report. Figure 3-1 provides a proposed
decision logic diagram.
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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 eoupled with Level 3 analysis. The Level
3 analyses will provide a qualitative evaluation of the Level 2 data and can be used to Lhe
degree to which Level 2 data are comparable to Level 3 to show that Level 2 data can be
used for risk assessment. The advantages of this type of assessment, as compared 1o
using only Level 3, include quicker laboratory wrnaround time for Level 2 results, ability
to change based on site conditions, timely contaminant delineation, and reduced cost.

The QAPP (ref. 13) (Section 3) addresses quality assurance/quality control (QA/QC) of
the sample activibies and will specifically describe the differences between Level 2 and

Level 3 data. The primary differences that will be addressed include turnaround tirme,

validation process, laboratory QC requirements, and cost. Three levels of data quality

will be used during the RI activities:

. Level | analyses may include measurements such as field pH,
immunoassay Xkits, and soil vapor analysis using an organic vapor analyzer
(OVA).

. Level 2 analyses include any parameter of concem that is conducted on a

quick turnaround time basis in the fixed laboratory using the project
specified Level 2 methodology.

. Level 3 analyses may include FBL analyses for volatile organic compounds
(VOCs), polynuclear aromatic hydrecarbons (PAHs), metals, pesticides,
and polychlorinated biphenyls (PCBs).

The same analytical methods will be used for the Level 2 quick-turnaround FBL. analyses
as the Level 3 FBL analyses. The primary difference will be the data packape
deliverable.

Level 4 data may be required in the future at this facility. Samples analyzed using
Level 4 quality control (QC) are analyzed using the same analytical methods as Level 3
samples, but different data package deliverables are provided as described in Section
3.2.2.4 of the Q4PP. Confirmational samples will be analyzed using Level 3 QC, and
no Level 4 QC is proposed at this ime. However, if in the future Level 4 information
becomes necessary, this information will be requested from the analytical laboratory.

3.1.4 Fixed-based Laboratory Procedures

Because 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 uncertainty, each field sample will be screened using Level 2
analyses. Approximalely, but no less than, 10 percent of the field samples will be sent to
an offsite laboratory for confirmational analyses. Approximately, but no less than,
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20 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. Efforts will be made to run TCL/TAL on samples from
the area of highest contamination. This will allow the greatest likelihood of detecting any
additional types of contamination not previously found. The list of analytical methods
that will be used for offsite analysis is presented in Section 4 of the QAPP {ref. 1). The
field team leader or sile hydrogeologist will select the location of confirmational samples
(Level 3} based on the results of the Level 2 data, according to the criteria defined in
Sections 3.2 and 3.3.

3.1.5 Remedial Actions

Field data can be used to support IRAs, RAs, and Early Removal evaluations. A site
may be sclected for RA, IRA, or Early Removal and confirmational sampling rather than
for FS 1f contamination levels are found to be above removal action levels (RALS) and if
the applicable critena are met. Conducting remedial actions on a site with contamination
covering a limited area may reduce costs because of the reduced investigation costs
associated with sites that undergo traditional FS activities. The remedial action
evaluation will be conducted as a parallel effort to the field effort at DDMT.

J.1.6 Primary and Optional Activities

Primary field activities include field sampling for surface and subsurface soil and initial
groundwater samples. These activities are planned with respect to location, depth, and
parameters to be analyzed. The analyheal soil data, in comparison to backpground
concentrations and PRGS, will be used to evaluaie the need for additional field sampling.
Coliection of the background data set is described in the Generic RI/FS WP (ref. 3)
(Secton 5.3.2). Afier the primary field work has been completed, additional
investigation may be necessary when data are not bound horizontally or vertically.
Optional field work could include additional surface soil sampling, subsurface soil
sampling, and monitoring well installation and sampling.

By using the field analytical data, DDMT can implement optional activilies to achieve the
objectives of the field investigation. By using the optional activities in this manner, work
¢an 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
achwvites,

3.2 Data Quality Objectives
DQOs are qualitative and quantitative statements that specify the quality of the dam

required to support the decistonmaking process during the sampling activities. DQOs are
developed according 10 intended final use of the data. Specific ohjectives of the RI field
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sampling effort are divided into the following two parts: general field work DQOs and
. site-specific DQOS. Site-specific DQOs are presented in Section 4. The general DQOs
guiding the field investigation precess are the following:

. Collect soil samples (surface and subsurface) that are representative of site
conditions.

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

. Use Level 1 screening methods to aid in sample selection.

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

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

. Compare the levels of contamination at sites to background concentrations,
applicable regulatory levels, and calculated nsk-based levels so that the
appropriate recommendations can be developed.

. . Provide laboratory support to produce Level 4 data to provide legally
supportable documentation for decisions, if needed.

3.3 Data Comparisons

Surface and subsurface soil data and groundwater data will be collected during the
primary field work investigation. The data will be coliected at locations identified in
Section 4 of this report. Locations have been selected by reviewing site history to
determine where site activities were reported to have occurred and by reviewing existing
envircnmental data. Once the RI field invesligation is underway, data will be collected
through the use of the Level 2 data quality, thus expediting the tumaround time. Four
dala comparisons will be conducted during the RI activities as part of the ongoing
investigation, as follows;

» Individual data peoints for Level 2 data will be compared to the PRGs
(Sections 3.5 and 3.6} for organic constituents. Contaminants that exceed
the PRGs are considered to be representative of contaminated areas at a
site. For inorganic constituents, Level 2 data will be compared te the
background data for each data point first, then to PRGs. (Background data
are discussed in Section 3.4 of this document.) Therefore, when
. attempting to estimate the vertical and horizontal extent of contamination,
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addittonal surface soil samples and/or soil borings may be necessary when
orgamc constituents exceed PRGs or when inorganic constituents exceed
background and PRGs.

. Level 2 data will be compared to Level 3 data to assess the data usability.
This comparison will be conducted after the Level 3 data have been
analyzed by the laboratory and validated. The QAPP (ref. 15), Section
3.2.2, discusses the approach to assessing data quality usability. The goal
is to eollect Level 2 data of sufficient quality to be used for statistics and
for BRA.

. Level 2 data will be compared to RALs for each data point, The RALs
are discussed briefly 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 background concentrations, PRGs, and RALs. This
appreach is presented in Section 3.7.

3.4 Background Data

Background data for soil (surface and subsurface), groundwater, sediment, and surface
water will be collected during the screening and RI field work activities, The approach
to collecting this data is presented in Section 3.3.2 of the Generic RI/FS WP (ref. 3).
The background data set will be used to establish individual background data numerical
criteria for each constituent of concern. The method for establishing these background
data numerical criteria is presented in the Generic RI/FS WP (ref. 3) (Section 5.3.2).
Individual parameters detected at each location sampled as part of the RI activities will be
compared to the background dat set to assess whether a contaminant release has
occurred. If the analytical data from the RI site sample locations do not exceed the
background data, the site will be recommended for NFA. If parameters detected at a site
exceed background concentrations, the site will be considered for further investigation
using the optronal field activities (additional surface soil samples, borings, wells, and
Early Removals). The optional activities are described in Section 4,

3.5 Preliminary Identification of ARARs and Screening PRGs

3.5.1 Introduction

The purpose of this section is to summarize information used in the scoping phasa of
DDMT projects on issues relating to compliance with ARARs, including identification of
PRGs. This information guides the development of appropriate sampling and analysis
plans and removal actions or facilitates the development of a range of appropriate
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remedial alternatives and can focus selection on the most effective remedy. Terms used
. in this section are defined in Table 3-1.

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

. The National Oil and Hazardous Substances Pollution Contingency Plan
(NCP), specifically 55 FR 8741-28766 for a description of ARARS, and 55
FR 8712-8715 for using ARARS as PRGs; also 53 FR 51394

* CERCLA Compliance Manuals (EPA, 1988 and 1989)

. Risk Assessment Guidance for Superfund: Volume 1—Human Health
Evaluation Manual (Part B, Development of Risk-based Preliminary
Remediation Geals) (RAGS Part B, EPA, 1991; ref. 9)

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

. Chemical-specific. Health or risk management-based numbers or

methodologies that result in the establishment of numerical values for a
given media that would meet the NCP “threshold criteria” of overall
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-specific. 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 the Generic RI/FS WP (Section
3.5), presents initial guidelines. This information does not establish that cleanup to meet
these goals is warranted. As mere information is obtained about all four QUs and as
remedial alternatives are considered, federal and state requirements will be narrowed to-
those that are potenbal ARARs for each alternative.
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Table 3-1
ARARs and PRGs Delinitions
Defense Depot Memphis, Tennessee

Term

Definition

Applicabla or Relevant end
Approprisia Requirements
(ARARS)

Applicable requirements are those clean-up standards, standards of
control, and other substantive environmental protection requirements,
criterin, or limitalions promulgated nnder federnt, state, or Jocal law that
apecifically address 8 hezardous substance, pollutant, contaminant,
remedial action, location, or other circumsience at a Comprehensive
Environmental Response, Compensution, and Liability Act {CERCLA)Y
site. Relevanr and appropricie requirements are clean-up standards
which, while not "applicable,” address problems or gituations sufficiently
similar wa those encountered at a CERCLA site that their use is well
suited to the porticular site, ARARSs can be action-specific, location-
specific, or chemical-specific.

Final Remediation Levels
(FRL=)

Chemical-specific clean-up levels are documented in the Record of
Decision (ROD). They may differ from PRGs because of modifications
resulting frem considerstion of various uncertrinties, technical and
exposure faciars, as well as all nine selection-of-remedy criteria gutlined
in the National Qil and Hazardous Substances Pollution Contingency
Plan (NCP).

Preliminary Remediation (Goals
{(PRGs)

These are untial clean-up posls that (1} are protective of human health
and the environment and {2) comply with ARARs. They are developed
carly in the process by using readily available information and are
modified to reflect results of the baseline risk asscssment. They also are
used during analysis of remedial alternatives in the RI/ES.

Risk-based PRGa

These are concentration levels set at scoping for individual chemicals
that correspond to a specific cancer risk level of 10 or a hazard
guotient/hazard index (HQ/HI) of 1. They are generally selected when
ARARs are not available.

Screening Risk-based PRGs

These are conservative risk-based astimates and guidance concentrations
to be used for sitc and pathway screening. Lower values than typically
estimated after 2 baseline risk assessment are presented. Valuzs
correspond to an HQ/HEI of 0.1.

Remedial Goals Oplions
(RQQs)

Remedial goal options are typically developed during the baseline risk
assessment to prevent risk managers with s mnge of possible targel
FRLs.

Il Removal action Levels (RALs)

These are concentrations that rigger consideration of removal achons
based on the potential for acute or long-term chronic effects.
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. 3.5.2 Chemical-specific Threshold Concentrations

Threshold criteria were developed for each media of potential concem, specifically
groundwater, surface water, soil, and sediment, and include ARAR-based PRGs,
guidance values that are "te be considered,” and screening risk-based PRGs.

The screening PRGs were developed dunng this phase and represent the most
conservative approach to interpreting the site data. These data are intended for use in
screcning the sites to evaluate the appropriate disposition of the site.

The screening PRGs were developed from information provided in RAGS Part B (ref. 9)
and guidance 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 in the Generic RIJFS WP (ref. 3) are more
conservative than the Region I values. The following factors were considered and led
to the development of these screeming PRGs for DDMT:

. Presence of multiple contaminants
. Pathways not considered in the published values (soil-fo-groundwater
pathways)
. * Potential ecological effects
. Appropriate land-use assumptions

Remedial goal options (RGQOs), consistent with EPA Region IV puidance, will be
developed during the RI process and will provide a more realistic basis for the
development of final remediation levels (FRLs). A more detailed discussion of media-
specific PRGs and the nemerical PRG values is presented in Section 3.6 of the Generic
RI/FS WP (ref, 3).

3.5.3 Action-specific ARARs

Action-specific ARARs vsually 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 sile. Remedial alternatives that
involve, for example, closure or discharge of dredged or fill material may be subject w
ARARSs under RCRA and the Clean Water Act, respectively. A detailed media-specific
explanation of action-specific ARARS is presented in Section 3.5.3 of the Generic RI/FS
WP (ref. 3).

3.5.4 Location-specific ARARSs

Location-spacific ARARs generally are restrictions placed on the concentration of
. hazardous substances or the conduct of activities solely because they are in special
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locations. Some examples of special locations include floodplains, wetlands, historic
places, and sensitive ecosystems or habitats. Discussions with TDEC, Division of Solid
Waste Management, have indicated that the state is not aware of any natural resources for
which it acts as a trustee that are potentially 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 1990 RI activities (ref. 8), and no
federal, state, or local natural resources were found to be near the site. Bafore the
completion of the final RI/FS report(s), a CERCLA 104B.2 Notification Form will be
submitted to the Department of Intedor (DOI) by DDMT to evaluate whether the DOI is
a trustee of any natural resources that may be threatened by a release of hazardous
substances from the site.

3.6 Risk-based Preliminary Remediation Goals

The PRGs developed for use in DDMT work plans are designed to be protective using
conservative assumptions. In this way, they may be used for screening sites where a
focused investigation is conducted to select locations that represent “worst-case
conditions,” and decisionmakers can be confident that chemicals reported 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 current 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 calculations can be found in Section 3.6 of the Generic RI/FS WP

(ref. 3).

3.7 Statistical Data Comparison

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

The exposure concentrations used in risk assessments reflect the arithmetic average of the
concentration that would be contacted over the exposure period. Although this
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concertration may not reflect the maximum concentration that could be contacted at any
one lime, it is regarded as a reasonable estimate of the concentrauon likely to be
contacted over time, because it i5 not reasonable to assume long-term contact with the
maximum concentration. Provided that no hot spots (areas of high concentration relative
to other areas of the site or elevated above an RAL) are identified, risk estimates are
based on the average concentration (EPA RAGS, 1989; ref, 10). However, because of
the uncertainty associated with any estimate of soil concentration, the 95 percent upper
confidence limit (UCL95) of the arithmetic average is used for this estimate. The PRGs
are based on the average exposure below the estimated concentration; therefore, Lhese
would also be compared with a statistical estimate of the average.

This method is also documented in EPA guidance for statistical comparisons. For
example, methods for testing whether soil chemical concentrabons at a site are
statistically below a cleanup standard or ARAR are presented in Methods for Evaluating
the Attainment of Cleanup Standards, Volumne 1: Soils and Solid Media (ref. 11).
Several approaches are identified, including comparison of a calculated upper confidence
limit (UCL95) of the mean with the target concentrations.

3.7.1 Statistically Based Samples

Surface soil samples will be collected at each site. A total of nine is the recommended
minimum because it is the smallest number of samples that can be used in an estimate of
the average concentratton to be used in a UCL95 calculation without defaulting to the
maximum detected concentration. Nine samples provide information on the chemical
distribution of the contamination, The average is used 1o calculate a TFCL935, which gives
the upper confidence limit of a data set a 95 percent confidence.

The objective of the sampling program is to allow a set of samples collected from a site
to be generalized to the entire site. This form of systematic (probabilistic) sampling is
proposed 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.
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4.0 Sampling Plan

4.1 Sampling Summary

Section 4 describes the activities that will be conducted during the field investigation at
OU-2. The activities support the investigative strategy described in Section 3 of this
FSP. The proposed sampling plans for OU-2 include surface soil samples, subsurface
samples from soil borings, and groundwater samples from the Fluvial Aquifer. The
primary Level 2 and Level 3 samples that will be collected at Sites 27, 32, and 34 are
summarized in Table 4-1. Further information on the samples that will be collected,
including QC samples and analytical methods, is provided in the following sections. A
brief discussion of the types of QC samples that will be collected is provided in
Section 5.4.

The proposed samples have been specified on the basis of location and sample matrix, in
this case either soil or groundwater. Only the primary analytical samples are shown in
the tables. Sampling at each site is specified in terms of a defined primary sampling
effort, followed by an optional sampling effort, which will depend upen the results of the
primary sampling. Since the optional sampling is undefined, these samples are not shown
in the tables.

4.2 Site 27: Former Recoupment Area (Building S-873)
4.2.1 Site Description

Building S-873 is an open-sided, metal-roofed shed that formerly served as the DDMT
recoupment area, where damaged and leaking containers were repacked. Tt is located in
the south-central portion of OU-2, near M Street and 16th Street, and is shown in
Figure 2-3. A detaited map of the site is provided in Figure 4-1. Site 27 includes the
southeastern comer of the building and the gravel parking area to the east,

4.2.2 Site History

This site was formerly used for repacking hazardous and nonhazardous materials from
damaged and leaking containers. Ii is estimated thai these practices occurred between
1942 and 1986. This practice was discontinued at this location in 1986 and moved to
another building that was constructed especially for this purpose. The specific boundaries
of this sile are unknown, other than the knowledpe that these activities occurred in the
described areas (i.e., the southeast comer of the building and the gravel parking area to
the east). Remediabion of soil contamination from previous spills of the pesticides
dichlorodiphenyltrichloroethane (DDT), dichlorodiphenyldichloroethylene (DDE), and
aldrin has been performed previously at this location, resulting in removal and disposal of
conlaminated soil (refs. 12 and 13),

mgm¥#5-DDMT-QU- 00K, WPS 4-1 9/26195
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. Table 4-1

Samples to Be Coltected by Site in OU-2
Defense Depot Memphiy, Tennessee

Sile ]

‘ 17 34 »n I
]G roundwater

TCL/TAL 1 { 1
Surface Soil

vor 21

PAH 2 7 7

Pest./FCB 21 7

Mrpals 21 7 7
TCL/TAL 1 l
Subsurface Soil

voc 11 13

PAH 11 13 2
| Pest /PCR 11
b Metals 11 13 2

TCL/TAL ]

. Metals

= Prtority pellutant metals {Sb, As, Be, Cd, Cr, Cu, Pb, Hg, Ni, Sc, Ag, T1, Za).
Analysis by SW 846 Method 6010/7000 series. Groundwater samples for metals
are for totzl metals enly.

FAH = Polynuclear arvmatic hydracarbon. Analysis by SW 846 Method 8100,

Pest./PCB = Pesticides/polychlorinated biphenyls. Anabysis by a modificd SW 846 Method 8080,

C = Quality contral.

Target compound tisttarget analyte list

= Volatile organic compound. Analysis by SW 846 Method 8240,

<
Q2
5

ate:
Summary does not include QU samples. These arc given in the field sampling
ivity tahles for cach site (Tables 4-2 through 4-4),
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4.2.3 Existing Data

During the RI activities performed in 1990 (ref. 8), surface soil samples ($S-26 and -27)
were taken around the former hazardous materials recoupment area near the southeast
comer of Building S-873, as shown in Figere 4-1. Samples were collected at a depth of
1 ft bencath the surface to evaluate residual contamination because the upper 6 inches to
i ft had been removed and backfilled to remediate pesticide contamination in the soil
(refs. 12 and 13). The sample results show that pesticides were not detected

{Appendix B, Table B-3). Detected compounds for these surface soil samples include
toluene, PAHs, and metals. The data are presented in Table B-3.

A groundwater monitoring well {MW-23) was alsc installed in this area during the 1990
RI activities (ref. B). Analysis of groundwater samples revealed concentrations of metals
{Table B-1). However, the updated potentiometric surface map (Figure 2-11) from
November 1993 indicates that this well is located upgradient of Site 27.

In 1985, personnel from the .S, Army, the Tennessee Department of Health and
Environment, and the (.H. Materials Company devised a sampling grid east of Build-
ing S5-873 to investigate the presence of possible contamination. Each grid measured 75
ft by 73 ft (Figure B-4). Nine discreie surface soil samples from each grid were
collected and composited to form a representative sample from each grid area. In
Appendix B, Tables B-6, B-7, and B-8 show the results of the sampling and provide
analytical results for PCBs, extraction procedure toxicity (metals only), and pesticides,
respectively. The parameters were selected after investigation of the past storage history
of Building 5-873 during the 1985 recoupment effort {ref. 13) at this building. Results
indicated metal and pesticide conlamination. Some samples were not analyzed because no
notable PCB or metals contamination was found in previously analyzed grids. The
information provided by this sampling effort prompted excavation of the top 0.5 to 1 ft of
soil in this area by DDMT (refs. 8 and 12). No documentation exists for the area where
gravel was removed around the southeast portion of Building S-873. Al stained gravel
was removed, and no visual evidence of contamination remains.

4.2.4 Potential Contaminants of Concern

The results of previous findings and what is known about the site history indicate that Lhe
poiential contaminants of concern {COCs) at Site 27 are PAHs, pesticides, metals, and
VOCs. Since site activities involved hazardous and nonhazardous materials, many
different types of contaminants could be present.

mgmd3-DDMT-OU- VU068 WP5 4-4 9/26/85
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. 4.2.5 Data Gaps and Site-specific Data Quality Objectives

Site 27 |

Data Gaps and DQQOs
Defense Depot Memphis, Tennessee

Data Gaps DQ0s

Vertcal and horizontal extent of goil contamination Assess the vertical and honizontal extent of sail
contamination

Expedite the hield wvesligation and decision process
by using Level 2 analyses

Conlirm results of Level 2 analyses with Level 3
analyses

Data for performing n risk assessment Collect data that puppodt s statistically based
comparison o background concentrations and PRGs

Collect at least ons TCL/TAL sample {location to
be eelected in the feld) to assess whether other
unknown contamination is present

4.2.6 Soils Sampling and Analysis

. Soil samples will be collected to assess the vertical and horizontal extent of soil
contamination from past activilies outside the southeast comer of Building S-873 and in
the gravel parking area east of the building. Spatially distributed surface soil samples
will be collected to support statistical comparisons to backpround concentrations and
PRGs. The details of the sampling plan for Site 27 are shown in Table 4-2.

Surface soil samples will be collected along the foundation of Building S-873 south and
southeast of the building. Samples will be collected near the foundation of the building
as close to the foundation as possible. Because the exact locations of releases are not
known, samples will also be collected across the gravel parking area and from biased
locations such as doorways and stained areas. A {otal of 10 locatiorns (5 from borings
and 5 from discrete biased locations) will be sampled for surface soils (Figure 4-1). At
each location, a sample will be collecied at a depth of 0 to 12 inches. The 0- to 12-inch
sample should be collected beneath any gravel that may be present. The samples will be
analyzed for Level 2 VOCs, PAHSs, pesticides, and metals.

Shallow soil borings (to a depth of 10 feet) will be taken at five locabions around Site 27
to help assess the vertical exient of contamination. The locations of the borings are
shown in Figure 4-1. Subsurface soil samples will be collected at depths of 5 and 10 ft
bls and analyzed for Level 2 VOCs, PAHs, pesticides, and metals,

. At the depth of 10 ft, a soil sample will also be collected and checked for non-methane
organic vapors in the headspace of the sample using an OVA. If organic vapors are

nigr#$-DDMT-OU-2/008, WPS 4.5 9/26/95
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detected, the boring will continue in 10-ft increments until no non-methane organic
vapors are detected. At the deepest point of the bering, an addifional so1l sample will be
collected and analyzed for Level 2 VOUCs, PAHs, pesticides, and metals. Since this is an
optional sample, it is not indicated in Table 4-2.

Optional surface soil samples and borings may be performed to further evaluate the extent
of contamination, if field screening indicates that they are warranted. The locations of
additional borings will be chosen from review of the analytical results obtained from the
primary sample locations. If contaminated soils are encountered at the 10-ft depth in the
primary soil borings, the optional soil borings will include an additicnal analytical sample
from a depth of 20 ft bls. The procedure of using an OVA to check for non-methane
organic vapors 1o determine the depth of the final sample from a boring will also be used
for the optional borings. OQptional surface and subsurface samples may also be collected
from areas where there is visual evidence that contamination may be present, Field
personnel will survey the area around the site for stained soil, dead vegetation, or other
visual indicators to determine if additional sampling is warranted.

Soil samples obtained from Site 27 for laboratery analysis will be analyzed for VOUCs,
PAHs, pesticides, and metals. For the metals analysis, the priority pollutant metals were
selected because the analyte list provides the best fit with the metals detected in OU-2.
The soil sampling plan for Site 27 is detailed in Table 4-2. Duplicate samples will be
collected at each sampling point to provide a sample for possible Level 3 analysis. A
minimum of 10 percent of the Level 2 samples will be sent for Level 3 confirmational
analysis. The field team leader or site hydrogeologist will select the samples for Level 3
analysis by using the Level 2 analytical results to select the samples with higher levels of
contamination. One surface soil location will be analyzed for TCL/TAL parameters to
assess the presence of any contamination not previously found. Screening results (Level
2 analysis) will be used to select a biased location so that the TCL/TAL analysis is
performed near the area with the highest contaminant concentrations. QC samples will be
collected in accordance with Section 4.2 of the QAPP (ref. 1). QC samples are indicated
in Table 4-2,

One sample will be collected from gne of the borings (at the 10-font depth) at Site 27 for
geotechnical analyses, The purpose of the analyses is o obtain initial geotechnical and
fate and transport data on surface 50ils for QU-2. The hydrogeologist will select the
sample for analysis in the field. 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. 1).
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 orpanic carbon (EFA Method 415.1M).

4.2.7 Groundwater Sampling and Analysis

The existing monitoring well (MW-23) will be sampled in accordance with standard
groundwater sampling procedures as provided in Section 5.1.2 of the QAPP (ref. 1). The
sample will be sent to the laboratory for Level 3 TCL/TAL analysis as shown in

Table 4-2. Review of the groundwater flow direction in OU-2 indicates that MW-23 is
upgradient of Site 27 (approximately 100 ft). Analytical results from MW-23 will
provide information on upgradient groundwater quality.

mgm®5-D DMT-CU-2/008. WPS 4-7 9726195
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4.3 Site 34: Underground Waste Oil Storage Tanks at Building 770

4.3.1 Site Description

This site is located next to the vehicle maintenance shop (Building 770). Two
1,000-gallon steel underground storage tanks previously located in this area were used to
store waste motor oil from vehicles. The location of the site in OTJ-2 is indicated in
Figure 2-3; a detailed map of the site is provided in Figure 4-2.

4.3.2 Site History

The waste oil tanks are estimated to have been in use from the 1960s untl their removal
by DDMT in 1989 (ref. 12). No information was found related to removal of the tanks
or any confirmational sampling around the area of the excavation. The former location
of the tanks is assumed to be west of Building 770. Previous samples were focused in
this area, and analytical results from the samples indicate the possibility of waste o1l
contamination. Before being used as a maintenance shop, Building 770 was used for
cleaning and preserving heavy equipment before shipment overseas. The equipment
cleaning activities at this site were discontineed in 1969 (ref. 14).

4.3.3 Existing Data

The EPA RCRA Facility Assessmenr (RFA; ref. 12) noted an extensive amount of stained
soil on the ground surface next to the fill hole of the tanks. During the 1990 RI activities
(ref. B), four surface soil samples (depth of 0 to 12 inches) were collected. All four
samples detected PAHS, which are potentially indicative of oils or heavy fuel residuals.
Other contaminants detected in the samples included VOCs, pesticides, and metals.
Appendix B, Table B-2, and Figure B-2 provide details on level of contaminants detected
and locations of the samples.

To provide groundwater quality information, MW-39 was installed in the Fluvial Aquifer
during the 1990 RI activities. Based on the Fluvial Aquifer flow direction from
November 1993 (Figure 2-11), MW-39 is approximately 130 ft downgradient of Site 34.
Results from MW-39 indicated some halogenated VOCs at the quantitation limit and
metals at levels approximately equivalent to those detected in MW-16 (Table B-1), a
facility upgradient well. These results indicate that no significant level of contamination
is present in the groundwater at MW-39.

4.3.4 Potential Contaminants of Concern

From the results of previous findings and from what is known about the site history, the
potential COCs at Site 34 are believed to be metals, VOCs, and PAHs.

mgm?5- DDMT-OU-2/008. W5 4-8 9/26/05
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A release of waste oil could have contributed VOC, metal, and PAH contamination to the
environment. VOCs could also have been introduced by release of solvents from
cleaning heavy equipment, which took place in this area.

Pesticides may be present in the soils but are not believed to be associated with past site

- activities, Pesticides were used across the entire DDMT facility for pest control, Low
levels of pesticides present at the sile are believed to be a result of pest control, not a site
release. Therefore, pesticides will not be included as a COC.

4.3.5 Data Gaps and Site-specific Data Quality Objectives

Site 34
Data Gaps and DQOs
Defense Depot Memphis, Tennessee
Data Gaps DQOs
Verlical and honizontal extent of soil conlamination Assess Lhe vertical and honzontal extant of soil
conlamination

Expedite the field investigation and decision process
by using Lavel 2 analyses

Confirm results of Level 2 analyses with Level 3
apalyses

Data for performing a risk assessment Collect data thai support & statistically based
comparison o background concentratipns and PRGs

Caollect at Jeast one TCL/TAL sample (location to
he selected in the field) o agsess whether other
unknown conlamination is preseal

4.3.6 Soils Sampling and Analysis

Soil samples will be collected to assess the vertical and horizontal extent of soil
contamination from past activities near Building 770. Spatially distributed surface soil
samples will be collected to support statistical compansons to background concentrations
and PRGs.

Surface soil samples will be collected in the area west of Building 770 whera the
underground waste oil tanks were assumed to be located. Because the exact locations of
releases are not known, the samples will be taken from a systematic distribution in the
area of potential contamination. This sampling approach will also allow use of an
average concentrabion for nsk calculations. Six locations will be sampled at a depth of
0 1o 12 inches bls. The samples will be collected beneath any gravel or pavement that
may be present. Sampling locations are shown in Figure 4-2.

mgm935-DDMT-QU-L008. WPS 4-10 9126495
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Subsurface soil samples will be collected to assess the vertical extent of contamination.
A total of three soil borings will be drilled to a depth of 20 ft. The borings are located
around the area where surface soils from S$8-38 were taken during the 1990 RI activities
(ref. 8). This area was chosen because it 15 the area where the highest levels of
contamination were detected, Samples will be collected from the borings at depths of 5,
19, 15, and 20 fi bls. Subsurface seil boring samples at Site 34 are being collecied at
greater depths than at other OU-2 sites because contamination may have been released
from a subsurface tank. The tank was probably buried about 2 or 3 fi bls, which could
put the tank botiom at close to 10 fi bls,

At the 20-foot depth, a soil sample will also be tested for non-methane organic vapors
using an OVA. If organic vapors are detected, the boring may continue in 10-foot
increments until no non-methane organic vapors are detected. At the deepest point of the
borirg, an additional soil sample will be collecied and analyzed for Level 2 YOCs,
PAHs, and metals. (Since this is an optional sample, it is not indicated in Table 4-3,
which provides details about the soil sampling plan for Site 34.)

Optional surface soil samples and soil borings may be performed at the site. The
locations will be selected from review of the analytical results obtained from the initial
soil sampling locations. The OVA procedure to determine the final depth of the boring
will also be used for the optional borings. Optional soil samples may also be collected
from areas where there is visual evidence that contamination may be present. Field
personnel will survey the site for indicators of contamination (such as stained 50il or dead
vegelation) to evaluate whether additional sampling is warranted,

S0il samples obtained from Site 34 will be analyzed for Level 2 VOCs, PAHs, and
metals, as detailed in Table 4-3. Duplicate soil samples will be collected at each
sampling point to provide a sample for possible Level 3 {confirmational) analysis.
Approximately ten percent of the Level 2 samples will be sent offsite for Level 3
confirmatonal analysis. The field team leader or site hydrogeologist will select the
samples for Level 3 aralysis by using Level 2 results to select samples with elevated
levels of contamination. One subsurface soil location will be analyzed for TCL/TAL
parameters. Screening results (Level 2) will be used to select a biased location so that
the TCL/TAL analysis is performed near the area with the highest contaminant
concentrations. QC samples will be collected in accordance with Section 4.2 of the
QAPP (ref. 1). QC samples are indicated in Table 4-3,

4.3.7 Groundwater Sampling and Analysis

Groundwater quality in the Fluvial Aquifer downgradient of Site 34 will be monitored by
sampling MW-39. The field hydrogeologist will verify whether MW-39 is appropriately
located for downgradient monitoring of Site 34. The well should be located
downgradient of the area of maximum soil contamination as indicated by the soil

mgm¥5-DDMT-OU-L008. WP 4-11 9695
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sampling performed at the site. The downpradient direction will be found by referring to
the November 1993 potentiometric surface map (Figure 2-11) or to the most recent
potentiometric surface map available.

The results of groundwater sampling near Site 34 may indicate the need for additional
monitoring wells. If required, additional wells will be installed and sampled during the
next phase of field investigations addressing groundwater at DDMT on a facilitywide
basis, which is discussed in Section 4 of the OU-4 FSP.

4.4 Site 32: Sandblasting Waste Accumulation Area

4.4.1 Site Description

This site is located next to Building 1088 (sandblasting area). The site consists of a
corrugated steel shed with a gravel floor. Three hoppers collect the dust from
sandblasting operations and deposit it into 55-gallon drums. The location of Site 32 is
indicated in Figure 2-3; a detailed map of the site is provided in Figure 4-3.

4.4.2 Site History

Metal parts {(e.g., reusable containers and mission stored bar stock) were sandblasted with
a low-silica material in Building 1088. This site is esimated to have been in service as a
sandblasting area since the 1950s. Before Building 1088 and the hopper system were
used, sandblasting operations were performed on the open ground in the general vicinity
of Building 1087 (ref. 12).

4.4.3 Existing Data

During the RCRA Facility Assessment (RFA), no evidence of spills or releases were
noted on the floor beneath the drums {ref. 12). However, during the 1990 R] activities
(ref. 8), five surface soil samples (85-13, -16, -17, -18, and -19) were taken from a
depth of O to 12 inches in the immediate vicinity of Buildings 1087 and 1088 (sce
Figure B-3 for locations). Results from these samples indicated heavy metals
contamination. Other parameters detected at significant concentrations included
pesticides, PCBs, and PAHs (Table B-4). Samples taken during the 1990 RI activities
(85-43, 46) detected VOCs at levels near the quantitation limit 2nd heavy metal (lead,
chromium) contamination (Table B-1). Figure 4-4 shows the level of heavy metal
contamination detected at gach of the soil sampling locations. During the 1990 RI
activities, MW-22 was installed to evaluate groundwater near Site 32. After review of
the November 1993 potentiometric surface map (Figure 2-11), MW-22 was found to be
upgradient of the site. Results from MW-22 wili provide information on the quality of
proundwater upgradient of Site 32, .

mgma5-DIDMT-0O12-24008 WES 4-13 9/26/95
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4.4.4 Potential Contaminants of Concern

From the results of previous findings and from what is known about the site history,
potential COCs at Site 32 are believed to be metals, PAHs, pesticides, and PCHs.

Sandblasting operations would be expected to present the possibility of metals
contamination because of the nature of the activity, The other COCs were selected
because of results of previous soil sampling near Site 32, VOCs were not included as a
COC because parameters detected in soil were methylene chloride, acetone, and toluene.
Detections were near or below quantitation limits, and these are all common laborztory
contaminants. The detections were not likely representative of field conditions. VOCs
were detected at significant concentrations in MW-22, but this well is upgradient of

Site 32. An offsite source is suspected. This will be investigated by installing a Fluvial
Aquifer well upgradient of Site 32 along the DDMT facility boundary.

4.4.5 Data Gaps and Site-specific Data Quality Objectives

Site 32 N
Data Gaps and DQOs
Defense Depot Memphis, Tennessee

Data Gaps DQOs

Vertical and horizontal axtent of soil contnmination Agsess the vertical and horizantal extent of soil
contamination

Expedite the field investigation and decision process
by using Level 2 analyses

Conhirm results of Level 2 analyses with Lavel 3

analyses

Offsite, upgradient proundwater quality Collect groundwater data at DDMT facility
boundary upgradient of the sile

Data for performing a risk rssesament Collect data that suppart a statistically basad

comparison o background concentrations and FRGa

Collect at least one TCL/TAL sample (location to
be selected in the ficld) to assess whether other
unkown conlaninalion 16 present

4.4.6 Soils Sampling and Analysis

Soil samples will be collected to assess the vertical and horizontal extent of soil
contamination from past activities in and around Buildings 1087 and 1088. Seven surface
soil samples will be collected at locations as indicated in Figure 4-3, These surface soil
samples will be collected less than 12 inches below the soil's surface, and below the
bottom of any gravel or pavement. Laboratory analysis will include Level 2 PAHs,

mgm@5- DOMT-OLL.2/008 WPS 4-16 0126795
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pesticides, PCBs, and metals (Table 4-4). The exact locations of any releases are not
known, so samples will be collected across the entire area around the site. The locations
were selected to provide a systematic coverage of the area. Surface soil samples will also
be collected in the area around Site 32 as part of the field sampling effort for Screening
Sites 31 and 33. Results from these samples will provide additional informabion that can
be used to evaluate the extent of contamination in the area.

One s0il boring will be made to collect subsurface scil samples to assess the vertical
extent of contamination (Figure 4-3). Two analytical samples will be collected from the
boring from 5 and 10 ft bls. Additional information on the vertical extent of
contamination can be found from the borings collected during the investigation of
Screening Sites 31 and 33.

Optional soil borings may be performed to further assess the vertical extent of
contamination. The number and location of surface soil samples shoufd be more than
adequate io assess the horizontal extent of contamination. The locations of additional
borings will be selected by wsing analytical results obtained from the surface soil
sampling and soil borings near Site 32. If contaminated soils are encountered at depths
of 10 ft in the planned soil borings, the optional soil borings will include an additional
sample collected from a depth of 20 ft bls. While working onsite, field personnel will
survey the area around the site for visual indicators of contamination. If areas are found
with indicators such as stained soil or distressed vegetation, additional surface soil
samples may be collected. This decision will be made in the field by the field team
leader.

Seoil samples obtained from Site 32 will be analyzed for Level 2 metals, PAHs,
pesticides, and PCBs, as detailed in Table 4-4. Duplicate samples will be collected at
¢ach sample point to provide a sample for possible Level 3 (confirmational) analysis. A
minimum of 10 percent of the Level 2 samples will be sent offsite for Level 3
confirmational analysis. The field team leader or site hydrogeologist will select the
sampies for Level 3 analysis by using Level 2 analytical results to select samples with
elevated contaminant levels. One surface soil location wilt be analyzed for TCL/TAL
parameters. Screening results (Level 2) will be used to select a biased location so that
the TCL/TAL analysis is performed near the area with the highest contaminant
concentrations. QC samples will be collected in accordance with Section 4.2 of the
QAPP (ref. 1).

4.4.7 Groundwater Sampling and Analysis

The existing monitoring well (MW-22) will be sampled during the investigation of
Site 32, Review of the proundwater flow direction in QU-2 indicates that MW-22 is
upgradient of Site 32. Analytical results from MW-22 will provide information on
contamination that is unrelated to activities at Site 32 but that may affect the quality of
downgradienl samples.

mgm35.- DOMT-OL- 2008, WPS 4-17 /2695
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. Tahle 4-4
Samples to Be Collected by Media and Analysis at Site 32
Defense Depot Mcmphis, Tennessee
Levet 2 | Levas I
Media Description Pest./PCHs" PAHSs" Metals’ TCL/TAL®
Ground- |3 cxigling welt 1
water

QcC See Table 4-2
7 locations, depih of G

Surface Soil to 12 inchcs 7 7 7 1
TB, EB, FB, 58
Qc ME/MSED
Subsurface f, | atian, 2 depths 2 2 2

Sail
QC ER, FD EB, FD EB, FD

EB = Equipment blenk {1 per day per type of equipment usad for sampling).

FB = Field blank {1 per week per source of decontamination water).

FD = Field duplicate {10% of Level 3 and 5% of Levels 1 and 2).

MSMSD = Matrix spike/matrix spike duplicale (5% per matrix, if collected within 14 days).

. QC = Quality control.

PAH = Polynuclear aromalic hytdrocarbon.

Pest/PCBs = Pesticides'polychlorinated biphenyls.

=5 = Split sample.

TH = Trip blank (| per day per cocler conlnining YOC samples).

TCL/TAL = Target compound list/terget analyte list.

Yoo = Volatile arganic compouad.

* Peaticides/PCBs will be analyzed by a modified $W 846 Method 3080,

® PATIs will be enalyzed by SW 246 Mathed 8100,

* Meials analysis will include the priority poblutant metals enalyzed by SW 846 Melhod 601077000 serics
(Sh, As, Ba, Cd, Cr, Cu, Pb, Hg, Ni, Se, Ag, T, Zn). Meta] aamplés in groundwater are for
total metals only.

? TCLITAL nnalysis will include the contrect Iaboratory program (CLP) methods far VOCs, SYOCS,
pesticides/PCBs, and metals.

a3 DDMT-OU2/01 6 xls 4-18 972655
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Historical analytical results from MW-22 indicate concentrations of trichloroethene above

. maximum contaminant levels (MCLs). Review of the groundwater flow direction across
the site indicates that MW-22 is upgradient of Site 32. The historical contamination
suggests an offsite source may be responsible for the groundwater VOC contamination.
This will be investigated by installing a Fluvial Aquifer monitoring well upgradient of
MW-22 and Site 32 along the DDMT facility boundary. The installation, location, and
sampling of this well is addressed in Section 4 of the OU-4 F5SP (1ef. 15).

Groundwater from the existing well will be sampled in accordance with standard
groundwater sampling practices as outlined in Section 5.1.2 of the 34PP. The
groundwater sample will be sent to the laboratory for Level 3 TCL/TAL analysis.

mgmSS-DDMT-0U- /008 WS 4-19 926/95
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5.0 Additional Data Collection

5.1 Fluvial Aquifer Characteristics

After well development, the hydraulic conductivity of the water-bearing zone in which
each new monitoring well in OU-2 is screened will be estimated using a pneumatic slug
test method. The existing wells will not be tested, because they have been tested
previously (RI Report, 1990). The primary advantages of slug testing are twofold: it
creates little, if any, investigation-derived wastes to dispose of, and performing the test
and collecling the data is relatively simple, The values of hydraulic conductivity derived
from the slug tests will provide information vseful in estimating groundwater flow rates
within the Fluvial Aquifer. This information will also be useful in remedial design if
sampling results indicate that remedial action is needed in OU-2 to address groundwater
contamination.

Slug tests are accomplished by causing an instantaneous change in the water level in the
well and observing the recovery of the water level o its static level as a function of time.
Changes in water level can be accomplished by suddenly introducing or removing a
known volume of water into or from the well. This can be done by suddenly introducing
or removing a cylindrical object of known volume (a slug) or by using a pneumatic
device to evacuate the wellbore under pressure, followed by an instantaneous release of
pressure. The water level response in the wellbore is generally observed with a pressure
transducer placed below the water table coupled to an automatic data logger.

The pneumatic slug test method will allow lesting 1o be performed quickly, and the
results will eliminate much of the noise in the very-early-time-data that is often present in
manyal slug test methods, All materials used in the slug test (water level tapes, pressure
transducers) will be decontaminated before use in accordance with Section 5.4.2.9 of the
QAPP (ref. 1).

To analyze the slug test data, the project hydrogeologist will select a published, generally
accepted analytical method (such as Bouwer, 1989) (ref. 16) that is appropriate for the
hydrogeologic conditions at DDMT,

5.2 Preliminary Data Needs for Remedial Alternatives

After the RI field work has been completed, the data will be assessed to evaluate the
appropriate future disposition of a site (NFA, FS, or IRA). Sites that require an F§ to
meet the objectives of the program will require additional data collection. The additional
daa will be used to support evaluation of remedial alternatives, to refine selection of
aliernatives, or to collect data to support remedial design activities.

mgmI5-DDMT-OU2/000 Wps 5-1 9726/95
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5.2.1 Initial Alternatives

A cursory review of the RI sites at QU-2 has been conducted to develop a list of
preliminary remedial alternatives. These initial alternatives have been identified from
existing data, the preliminary contaminants of concem, and knowledge about treatment
technologies available. The initial alternatives do not represent a complete, detailed
evaluation of altemmatives, nor do they represent the final remedy. They are intended to
represent an initial attempt at identifying alternatives that are likely to be on the final List
for evaluation of site remedial action. Initial alternatives for remediation of soil at each
site are provided in Table 5-1 (alternatives listed are for soil media only).

Evaluation of remedial alternatives for groundwater will occur during a later phase of site
investigation. After this initial phase of the investigations at OU-2 is completed,
groundwater at DDMT will be evaluated facilitywide. To impreve the efficiency of the
groundwater remediation process, remedial strategies for groundwater will be
implemented for the entire facility, and for those sites that are sources of potential
groundwater contamination. The facilitywide strategy for groundwater is discussed in
Section 4 of the OU-4 F§P,

5.2.2 Data Coallection

For the remedial alternatives listed for each site in Table 5-1, a preliminary set of data
has been identified for collection during the field effort. These data will help evaluate the
tdentified alternatives. A decision will be made in the field for each site as to whether
the identified data need to be collected during the RI field investigation. This decision
will depend upon the following:

* Concentration of contamination at levels indicating FS activities may be
required

. Spatial magnitude of contamination beyond an appropriate extent for a
removal action

. Character of contaminants (VOCs, PAHSs, metals, etc.) indicating
applicable remedial options

The decision about collecling the data to evaluate remedial alternatives will be made by
the field team leader, site hydrogeologist, project manager, and the U.S. Corps of
Engineers, Huntsville Division (CEHNDY). Data collection for future phases of field
investigation should be identified by using data collected in the RI field investigation and
by completing a detailed identification of remedial alternatives for each site.

gmPS-DDMT-OUL000 WS 5-2 9/126/55
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Tabe 51
Prellminary Screening of Remedisl Akernaibves for OIL2 RI Sltes N

. Defense Depot Memphils, Tennesses
Potetittal Cantaminandy | Poienilal Remedisl Drata Need for Inktial
Site Number® Deacription to Be Remedbated” Qpitons’ Evaluation of Alcrmthres’
7 Former Recovpment VOCy, PAHL Land dispomal TCLP, hazardous
1 Arca {Building 5-873) pesticides, metaly chararteristics
[oeineration Totel mataly, B, ash
conteat I
Cover Sail boring blow coums

Soil vapor extraction  |Grain size, moisture conbet

4 Undérground Wastn Qi VOCs, PAIly, memly Land dizpazal TCLP, hazandous
Storage Tanks ut charncteristics
Building 770
Incinerstion Tota| metals, B, ash
content

Soil vapor extraction  |pH, mnishim comisnt,

in xizs, ity
Cover 301l boting blow counts
Biortanediation Moisture content, porosity,
- PH, 1anporatioe, TOC,
microbial populatiom,
dizsolved exygen (soil and
ground water)

. 2 Sandblasing Was PAIls, pesticides, PCHs,  |Land disposal TCLP., hazzrdous
Accunmulation Area metals charucteristica

Incineration Total metals, Br, axh
conlent I

Cover Soil boring blow counts

LT} = British thermal unit
I-2 = Opershie Unit 2.
AH = Polymuclear sromatic hydrocarben.
PCH = Polychlorinated bipheryl.
= Remedial investigation.
F = Texidty charscteristic leaching procedure.
= Total orgenic carbon.
'OC  « Volatile orgenic compound.
Only RI siles are included in this mhls,
Grneral catrgories of potential contaminanty are listed. The list is not all inclusi ive, 07 i3 it 8 limitnticn on e analytical datatobe ||
caliected, bocauss limited analytical dats wre aviilabls for many rites, The Bstod potential contaminanm s bared cn reported
achivities and existing dam,
Altermafives that will not require dats collacticn during tho RT fisld activitics sre not mehuded, Similar wchnologies would ba
grouped under w general name {i.c., incimration would gorally al3o represent as aimilar techme ogics thermal desarption, cement
kitns, incinerators, pyrolyis, or wet air oxidation),
This table i3 & peaeralized list of potential dats needs for the RI fisld activitics end is not intended to ropresenty daty for all potontial
remedial alt=matives o be avahuated,

— — — —
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5.3 Water Level Measurements

The flow direction of the Fluvial Aquifer in OUJ-2 is not well defined because of the
location of the existing monitoring wells and the lack of water level data. Flow direction
needs to be better understood to evaluate future well locations.

Quarterly water level data will be collected from all existing wells and wells ﬁlanned for
installation in QU-2 for a period of 1 year. These data will provide valuzble information
on groundwater flow direction in QU-2.

5.4 Quality Assurance/Quality Control in the Field

The goal of QA in the field is to provide data of known quality to the project team to
support the decisionmaking process. Implementing QA goals is the field team leader’s
responsibility.  As the lead field representative, the field team leader will be responsible
for consistently implementing QA/QC measures at the site and for performing field
aclivities in accordance with approved work plans, policies, and field procedures.
Sections 3 and 4 the QAPP (ref. 1) provide details to meet the goals of QA during the
field investigation. '

Numerous procedures have been developed for the field activities that will occur at
DDMT. These procedures will provide for greater consistency in the work performed
and provide a basis for organized sample collection and analysis. The procedures
outlined in the Q4PP that address the field effort are as follows:

. Field documentation

. Sample numbering and ceontainers
. Sample chain of custody

. Sample shipment

. Field QC samples

. Disposal of investigation-derived wastes
. Field instrument calibration
* Soil, groundwater, sediment, and surface water sampling

. Soil boring and monitoring well drilling

memP5-DOMT-QUZO0 WES 5-4 926/95
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. Geophysical survey and logging

. . Surveying

Field QC samples will be collected to evaluate the quality and validity of the analytical
data. QC samples will also assist in evaluating whether any of the contamination that
may be detected could have been introduced by the sample collection and handling
procedures,

The types of field QC samples that will be collected and the rules for determining the
number of samples are as follows:

» Trip blanks: one per day per cooler containing VOC samples

. Equipment blanks; ope per day per type of equipment used for collecting
a sample

. Field blanks: one per week per source of water used for decontamination

. Field duplicates: 5 percent of Level 2 samples and 10 percent of Level 3

samples
. Matrix spike/matrix spike duplicatos: 5 percent of the samples collected
. from each matrix; at least one per matrix every 14 days
. Split samples: to be collected at a rate of approximalely 1 percent: one

will be collected during the QU-2 investigation

The type and number of field QC samples that will be collected at each of the RI sites are
shown in the sample summary tables in Section 4 (Tables 4-2 through 4-4),

MmO 5-DIDMT-O L0008 WS 3-5 0/26/95 . J
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Appendix B—Tahle of Contents
Existing Sampling Data

. Defense Depol Memphis, Tennessee
Date of Appendix B
Study Title Study Investigator Investigalicon Purpose of Investigation Page Numbers
Generic Kemedial Investigariond U5, Army Corps December 1993 Facility work plan B-2
Feasibility Study Work Plan of Engineers
Remediad investigation) Luw Environmenty Apgust 1990 Groundwater, soil, surface R-4
Feasibility Stmdy waler, and sedimen sampling
Summary Report, On-Site 0O.H. Materials February 1986 Environmenlal sampling and B-15
Remedial Activiries ar the remediyd activilies
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Generic Remedial Investigation/
Feasibility Study Work Plan
. U.S. Army Corps of Engineers
December 1993
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Remedial Investigation/Feasibility Study
Law Environmental

. August 1990
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FIGURE B-
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Table B-2

Positive Results in Surface Soils 122 89
Building 770
Defense Depot Memphis, Tennessee
PHAEE I PHASE 1|
PARAMETER 5538 5539 5548 8549
HALOGENATED YOLATILES ugkg
1,1.1-Trchlorpgthana 110 - - -
Methyiene chioride 36 EB oBJ 6B
Tetrachlorathene an .- - -
Trichigroathone -- - 14 &)
NONHALOGEMATED VOLATILES ugitg
4-Mathyl-2-pentanona 8J .
Acelong 47J 200 51 22
Ethylbanzana g4 E
Tohuene 42 1B 13 32
Tow! xylones 580 53 1J 2J
NONHALOGENATED SEMIVOLATILES ugrkg
2-Mathylnaphthalong 10 4000 - -
bis[2-Ethylhexyl} phthalate 48008 3408 160E
Dibenzoturan - 350l - -
Buty| benzyl phthalais - 13000 -
Di-n-buty| phthalais - 480 - -
Palynuclaar Aromatic
Hydrocarbons (PAHs)
3-Niraanline - - - 364
Banzo(ajanthracena 7B0G E aod -
Banzo(alpyrana B0 - 524 -
Banto[b}fluaranthens 2800.1 w~ 150, o0
Banzofk)iuaranthana 4500 - - -
Chryssne 22004 - 11! -
Fluomnthana 12000 160! 68
Fluorene G204 - - -
Indena{1,2,3-cd)pyreno - - 51 -
Naghthalana -- 15000 — -
Phananthrang 18000 1100J 55 37
Pyrena 13000 £80J 170J 1504
Total PAHS 45,000 5,430 670 240
B-9

GNV/I016FTA XLE

Source: Rl Repor, 1930




Table B-2 122 90

Positive Results in Surface Soils

. Building 770
Defense Depotr Memphis, Tennessee
PHASEI PHASE Il
PARAMETER S : 5538 5839 ss4e S5848

PESTICIDES ug/kg

4.4-DDC .- - 1al .
4 4-DDE _ _ 17% -
44-DDT -~ - 52 -
bata-BHC 2602 - Z6Z 142
gamma-BHG {Lindane) V202 - - -
METALS mghg
Arsenic 5 13
Lasd 48 2 % 4
Sxlenium - 15 -
Andmony - 17 _ -
Banium 208586 158 18.3 117
. Cadmium 1 a 0.5 0.8
Chromium ** 10 - 19 &
Copper 13 8 | [+] 4
Micksl 3 7 & 5
Zinc 411 122 55.2 59.4

B {Inorganic) = Yalue leas than tha Contract Aequired Detaetlnn Limit
{CRDL), bul greater than the Instrument Cetection Limit (1D,
B {Organic) = Found in method blank.
J = Estimated valua less than the sample quantitation Bmit, but greater tan zara.
X = Estimated valua due 1o a confirmed compound which ts eff-scals in bath eolumns,
2 = Matrix interference; compeund not positively Identfiabla.
™ = No distnetion betwean Chramium (1) and Chrgmium (V)
== = Not deteciod.

B-10
GNV/10016F7A XLS Source: HI Report, 1880




Tahle B-3
Positive Results in Surface Soils
(Gravel Area East of S-873

. Defense Depot Memphis, Tennessee 122 91
WA T It I - PHASED -
-jj.-;.l'-lg’.:. ! .:ll .': n: "\: ;I. + .l : LI.-' -.. = - ::I'- : : ‘.J : -:HI ‘_ -.I-
PARAMETER," -..%, 0 .1 0 7" SSed: - . ss27™ = ssg8™ .. -lsszg>

HALOGENATED VOLATILES {ug/kg)

|mathyinne chioride [ 28 128 4J 4
NONHALOGENATED VOLATILES (ughg]

Acatona 58J ap al 5.
Tolens kY 4l 31 1J
Tolal xdenes - - 2] -
NONHALOGENATED SEMIVOLATILES (ugkg)

bis{2-Ethyihexyl) phthalate 4208 320684 3808 340B
Dlsthyl phthalabs 77 - -
Di-n-butyl phihatata 44 - - .
M-Nitrosad|phanylaming - 498 - _

Polynuelear Argmatic
Hydrocarbana {PAHS)

Benzolajamhracens 45]) - -
Benzolb)luoranthens 70J - . -
Chryzana 441 - - -
Fluoranthans 75) - - -
Phonanthrene 55J - - —_
Pyrang a5.) - — -
Tatal PAHS J44 - - -
METALS [mgfkg)

Arsanic 28 36 17 23
Lead 17 13 15 1"
Mercury 003 - og2 0.03
Antirmony 7 ] 5 &
Barum 143 105 18.3 18.5
& hrarmium 1] 17 8 10
Coppar w 22 5 B
MNicka| 20 1B 3 =3
Zinc 0.5 &7 9 -

8 {Organic) = Found in mathod blank.

J = Estimated vatue |ass than tha sample quantitation limit, but greatar than zaro.

-~ = Nolt datoctad.

“* = Not distinction betwean Chromlum (1) and Ctramilum (V1)

B-11

Source: Rl Report, 1990



Table B-4

Positive Results tn Surface Soils 122 92
Building 1088
. Defense Depot Memphis, Tennessee
PHASE § PHASE
PARAMETER 5815 5516 §517 8518 . S519 8845 5846
HALCGENATED VOLATILES ug/ikg
[Methyians chioride EE: 208 1B ) 118 118 88 |

NDNHALOGEMATED VOLATILES Wiy

Acolono 15 17 120 =8 1184 12 aJ
Toluene 5J 4J - 2l 53 2J -

NONHALDGENATED SEMIVOLATILES ughkg

2.4-Dimethylphenol -- - - . 70 - -
2-Methyiphenol - - - - 11004 - -
4-Mathyiphongl - - - - 5004 _ N
Benzoic acid - - - - zod - .-
Benzy| alcohnl - - - 1000, - _ -
bis}2-Ethylhexyl] phthalata 17008 43008 BOOBL 81008 - 12000 14008
Butyl banzyl phihalate 96 _3r - - - - -
Dibenzidurin - . - - 2104 - —
Dimethyl phthalata - - - - - i80d -
OH-n-butyl phihalate 160 4704 - 9504 - . -
. N-Nitrosodiphenytamine 150 550 - -- - - "
FPhenol - - -- - 580 -
Polynuctear Aremalic

Hydrocarbans (PAHs)

Acanaphthena - - - - 250 - -
Anthracene - -¥aN| 200 - 260 -- -
Benzo{a}anthrarang - 2100 620J - 22c0 1604 90
Banzo{a)pyrena - 1700 -- At 500 1404 a4)
Banzo{biAuaranthene 1204 24000 1300 230 4500 1604 160J
Benzoig.h.liperyfensa - 1400, 8404 - - - -
Banto{k)fiuoranthens 1004 2200.) - - - - -
Chrysens 110J 2500, 700 1000 2500 220l 130J
Fiuoranthena 20 5800 1800 13004 2200 2l d L+
Fluorane - - - - aad - -
Indenod 1,2, 3-cd)pyrena - 12004 G30J - 1500 1204 -
Naphthalene - - -- - 480 - -
Phenanthrona {30 3000, 760l vag. 2500 210] 120J
#yrene - 150 4700 1100J 854, 2600 440 250
Tl PAHs 844 27 870G 8040 4,770 18,920 2.060 210
B-12
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Table B-4
Positnve Resulis in Surface Socils

Building 1088 122 93
Defense Depot Memphis, Tennessee

PHASE |  PHASEN

PARAMETER §815 8516 5517 8818 5819 5548 55486
PESTICIDES ugkg
4. 4°-DIMI 450 250 220 -- - - 13
4 4-0DE 110 13000 970 4000 160 a3 27
4 4-00DT 4500 74000 2600 11000 660 800 110D
alpha-BHC 127 -- -- -~ -- -- --
alpha-Chlordana o - - - -- 25) -
beta- BHC 267 - 432 - — -- -
delm-BHC - - 112 - - - -
Cheldrin 102 2M0Z - - 220 . -
Endosulfan-1 197 .- - - - - -
gamma-BHG [Lndana) 11Z - - - -- - -
gamma-Chlgrdans - -- - - -- aul -
Haptachlor epaxida 697 -- -- - - - -
FCBs ugkg
Anaclor- 1015 1007 - 1407 -- - -
Arockor- 1221 852 - = -- - - -
Aroclor-1232 2707 - 550 - - -
Arodor-1242 1202 - 2007 -- - -
Aroclor-1254 - 100000 - -- — .- --

Tolal PChs 585 10,000 890 .- -- - --
METALS mg/hkg
Arsanle 6 - -- 15 .- - -
Lea 26705"° V7500 247 2060 10300 anz 166
Mareury 0.04M 026 -- .06 o1a -- -
Salanitem - - - 8 - - -
Antimony gB 30 -- 2 48 - --
Barium 216 313 109 409 148 852 81.8
Cadmbern 1.8 234 0.7 47 4.4 - -
Chmomium ** 4G EFid 109 8580 2230 138 by
Coppar 124° 240 72 52 148 116 76
Micksl ar =] &3 16 32 2 24
Sitver - .58 - - - -- -
Zinc 806G 21000 270 22100 4600 202 145

B [Inorganke] = Yalts less than the Contract Required Detection Limit {CROL), but greatar than the |nstrumant
Detaction Limit (TOL}.

B [Qrganic) = Found In mathed blank,

D = Identifiad in an anatysls ot a secondary diluton lactor.

U = Mativa analyte » 4 times splka agdad, tharafore acceplance critania do not apply.

J = Eslimated value less than the sampla quanititation fimit, bui greater than zers,

N = Spiked sample recavery nat within ¢ontrol limis.

Z « Marrix intarferanca; campound not positively identifizbla.

* = Duplicte analysis not within control [fmits.

** = Mo digtinclion batween Chromium {lll} and Chromium (V1)

- = Not datected. B-13

NV DOLSFIC XLS Source: Rl Report, 1990




Table B-5
Positive Results in Subsurface Soils 122 94

. Operable Unit 2
Defense Depot Mcemphis, Tennessee

T,

PARAMETER .. 7'+* . STB-51 STB:5-2. STB.6:3
- Depth of Sample: © 160 « 78.0' .. B3.D' .

HAL OGENATED VOLATILES ug/kg

Chloroform - - -
Methylene chicride 138 21B 12B

NONHALOGENATED VOLATILES ugrkg

2-Butanons - - -
Acetone 18 148 14
Toluene -- - -

NONHALOGENATED SEMIVOLATILES ug/kg

Benzoic acid - - -
. bis{2-Ethylhexyl) phthatat 4508 4408  320BJ
Di-n-butyl phthalate - - -
N-Nitrosodiphenylaming

Polynuclear Aromatic
Hydrocarbons (PAHs)

Fluoranthene - - -
Pyreng - - -

TOTAL PAHs = - -

METALS

Barium (EPTOX in ugl} - 10 -
Cadmium (EPTOX inugl’ - - -

B {Organic) = Found in method blank,

J = Estimated value less than the sampla quantitation limit, but
graater than zero.

-~ = Mot detected

B-14

Source: Rl Report, 1990
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122 96

FIGLRE B-4. SAMPLING CRID EAST OF BLDG. 5-873

. . Source: O.H, Marerials, L986 ' ',
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