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Executive Summary

Introduction

In October 1992, the Defense Depot Memphis, Tennessez (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 fellowing:

. 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 RIJFS WP was
prepared to show how the investigation and study will be accomplished. This field
sampling plan {FSP} was prepared for Operable Unit 3 {OU-3) as a supplement to the
Generic RI/FS WP. The objective of the OU-3 FSP is to present a detailed description of
the proposed sampling and analysis activities that will be performed for characterization
of the remedial investigation (RT) sites in QU-3 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 wentified, the source of release must be
investigated, and proposed cleanup actions must be evaluated. By implementing the field
investigation 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 supplics common to all U.S. military
services and some civil agencies, located primarily in the southeastern United 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 11C buildings, 26 miles of railcoad wack, and 28 miles of paved
strects. Approximately 5.5 million square feet of storage space is open. Stored items
include food, clothing, electronic equipment, petroleum products, construction materials,
and industrial, medical, and peneral supplies used by all military branches of the U.S.
government.
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Description of Operable Units

DDMT is divided into four operable units (OUs) for evaluation purposes. QU-1, north
of the Main Installation, is called Dunn Field. The Main Installation is divided into three
areas: the southwestern quadrant (OU-2), the southeastern quadrant including Lake
Danielson and the golf course area (OU-3), and the north-central area (QU-4). Sites
identified in OU-1 for investigation resulted from use of the area for landfill operations,
mineral steckpiles, pistol range use, and materials storage. Potential contamination of
OU-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 comtainers were
repacked. The potential sources of contamination in OU-3 are storage of electrical
transformers that contained polychlorinated biphenyls {(PCBs), storage and mixing of
pesticides and herbicides, and storm water runoff from the industrial and recreational
areas. Principal contamination in OU-4 probably resulted from a wood treatment
operation and hazardous material storage.

In OU-3, similar types of contamination were detected during previous sampling activities
at the Golf Course Pond (Site 25) and Lake Danielson {Site 26). Sediment samples
showed pesticides and metals; in fish tissue samples, pesticides and PCBs were detected.
Surface water samples were generally free from the analytes tested. Another of the RI
sites in QU-3 was a former storage area for electrical transformers that were found to be
contaminated with PCBs, Soil samples collecied in the area detected PAHs and
pesticides. PCBs were not detected. The other two Rl sites in OU-3 (Sites 58 and 39)
are areas where pesticides and herbicides were stored and mixed for application to
DDMT grounds. At Site 58, no soil data are available, but at Site 59, soil sampling has
detected elevated levels of PAHs and pesticides.

In the groundwater at OU-3, the primary types of contaminants detected were VOCs and
" metals.. In two of the three existing menitoring welis, elevated levels of carbon tetra-
chloride and tetrachloroethene were detected. Meltals found at elevated concenirations
included lead, antimony, cadmium, and chromium. The existing wells will be sampled
and new monitoring wells will be installed and sampled to investigate groundwater
contarination at OU-3, The VOC contamination found in the groundwater may be from
offsite sources; to investigate that possibility, groundwater will be monitored along the
DDMT facility boundary upgradient of the wells that have shown VOC contamination.

The results of the sampling activities that will be conducted may indicate the need for
additional monitoring wells, If required, additional wells will be installed during the next
phase of field investigations at DDMT.
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Summary of FSP

This FSP describes the DDMT facility, history of OU-3, data paps, and data needed for
OU-3. Genera!l information is also provided on OU-3 location, geography and
topography, meteorglogy, surface water hydrology, geology, hydrogeology, and land use.
Additionally, this FSP describes the sampling strategy and sampling plan for the RI sites
in QU-3. The final section of the plan describes the data needs required to propose

remedial alternatives for OU-3. 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 contamination
attributable to past operations

. To support a baseline risk assessment (BRA)
. To gather data to evaluate the feasibility of remedial actions for this site

Sampling Strategy

A cost-effective sampling strategy has been developed to perform an RI/FS at DDMT,
This FSP uses an observational approach to collecting field data and making field-based
decisions (o 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 (FS, Remedial Design, and Remedial Action [RA])
. Site downgrade (support No Further Action)
. Intertm Remedial Action (IRA)} or Early Removal

To support the development of recommendations in a timely manner, seil, sediment,
surface water, and groundwater samples will be collected at OU-3 and analyzed using
quick-turnaround methods from a fixed-base laboratory (FBL). A minmmum 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 Leve! 2 data will be used for comparison to
regulatory levels and calculated risk levels to aid in supporting the appropriate
recommendation for action at a given site,

Proposed Sampling
The OU-3 FSP describes RI sites that have been identified on the basis of their potential

for comanmiination as a result of past practices. Surface soil, subsurface soil, surface
water, and growmdwater samples are proposed to be taken at the sites, Surface soil and
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sediment samples will provide information to assess the horizontal extent of
contamination and will provide data to evaluate risk associated with the exposure
pathways. Soil borings will also be installed at the proposed site locations, and
subsurface samples will be collected from the borings to assess the vertical exient of
contamination.

Surface water sampling will help to evaluate the scurce of the contamination that has
been detected in the water body sediments. The potential source areas (onsite industrial
area or onsite areas adjacent to surface water bodies) have not been characterized;
therefore, the source of contaminants has not been identified.

Groundwater samples will be collected from existing wells in QU-3 to assess whether the
Rl sites have affected groundwater quality. Meonitoring wells will also be installed along
the property boundary of DDMT to evaluate whether offsite sources are contributing to
contamination found at DDMT, as part of the work described in Section 4 of the OU-4
FSP.

By implementing the OU-3 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 OU-3 at DDMT.
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CEHND
CERCLA

CoC
DDE
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EPA
ER
ESE
FBL
FFA
FR
FRL
F8
FSP.
HASP
HQ/HI
HRS
IRA
A
MCL
NCP

NFA
NGVD
NPL
oU
OVA
PAH
PCB
ppb
ppm
PRG

QAIQC

mgm?5-DDMT-0U3/001 . WPS

Acronyms

125 J

Applicable or relevant and appropriate requirements
Below land surface

Baseline risk assessment

Corps of Engineers, Huntsville Division
Comprehensive Environmental Response, Compensation, and
Liability Act

Contaminant of concern
Dichlorodiphenyldichloroethlene

Defense Distribution Depot Memphis, Tennessee
Dichlorodiphenyltrichloroethane

Defense Logistics Agency

Department of Interior

Data gquality objective

Defense Reutilization Marketing Office

United States Environmental Protection Agency
Eariy removal

Environmental Science and Engineering
Fixed-base laboratory

Federal Facilities Agreement

Federal Register

Final remediation level

Feasibility study

Field sampling plan

Health and Safety Plan

Hazard quotient/hazard index

Hazardous Ranking System

Interim remedial action

Micrometer

Maximum contaminant level

National Oil and Hazardous Substances Pollution
Contingency Plan

No further action

National geodetic vertical datum

National Priorities List

Operable unit

Organic vapor monitor

Polynuclear aromatic hydrocarbon
Polychlorinated bighenyl

Parts per billion

Parts per millian

Preliminary remediation goal

Quality assurance/quality control
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QAPP
QC

RA

RAL
RCRA
RFA
RGO

Rl

RI/FS
RI/FS WP
ROD
SMP
TCL/TAL
TDEC
THI

TOC

TRL

TSS

UCL
USAEHA
vOC
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Quality assurance project plan

Quality control

Remedial action

Removal action level

Resource Conservation and Recovery Act
RCRA Facility Assessment

Remedial goal option

Remedial investigation

Remedial investigation/feasibility study
RI/FS Work Plan

Record of decision

Site Management Plan

Target compound list/Target analyte list
Tennessee Department of Environment and Conservation
Target hazard index

Total organic carbon

Target risk level

Total suspended solids

Upper confidence limit

U.S. Army Environmenta! Hygiene Agency
Volatile organic compound
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1.0 Introduction 125 19

1.1 QObjective

The objective of this Field Sampling Plan (FSP} for Operable Unit 3 (OU-3) is to present
a detailed description of the proposed sampling and analysis activities thai will be
performed for characterization of the sites in OU-3 at the Defense Depot Memphis,
Tennessee (DDMT).

The purpose of this effort is as follows:
- To characterize potential releases from the sites

. To assess the nature and extent of seil, sediment, and groundwater
contamination attributable to past operations

. To gather data to evaluate the feasibility of remedial actions for the sites
* To evaluate risk to human health and the environment

Once the site has been characterized, data will be evaluated and used to make decisions
concerning remediation of OU-3. Possible decisions include downgrading the site to 2 no
further action (NFA) site, recommending the site for early removal (ER), or selecting a
remedial alternative to address contamination at the site. The southeast section of the
Main Installation has been designated by the U.S. Environmental Protection Agency
(EPA} and DDMT as QU-3.

1.2 Regulatory Requirements

DDMT was issued a Resource Conservation and Recovery Act (RCRA) Part B permit
(No. TN4 210 020 570) by EPA’s Region IV and the Tennessee Department of
Environment and Conservation (TDEC) on September 28, 1990. Subsequently, in
accordance with Section 120(d)(2) of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), 42 U.S.C. 9620{d)(2), EPA prepared a
final Hazardous Ranking System (HRS} Scoring Package for DDMT. On the basis of the
final HRS score of 58.06, EFA added DDMT to the National Priorities List (NPL) by
publication in the Federal Register (FR), 57 FR 47180 No. 199, on QOctober 14, 1992,
The Remedial Investigation (RI) presented herein, and futire investigations, are intended
to satisfy the requirements of CERCLA, the National Qil and Hazardous Substances
Pollution Contingency Plan (NCP), and RCRA Part B permit.

DDMT has entered into a Federal Facilities Agreement (FFA) between the Defense
Logistics Agency (DLA), EPA, and TDEC. This agreement establishes a procedural
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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 as an NPL site, it was
agreed 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 geopraphically delineated into four operable units (OUs). OU-specific
FSPs are being prepared for OUs 1, 2, 3, and 4. These OU-specific FSPs will provide
puidelines for conducting the remedial invesrgations/feasibility studies (RI/FSs) for each
of the OQUs, These OU-specific plans will address sites that have been known to have
past releases as a result of facility operations. Schedules for completing specific tasks
during the procecss have been submitted separately in the Site Management Plan (SMP).

DDMT is conducting RI/FS activities at OU-3 in conformance with the requirements of
CERCLA and the FFA. In addition, elements of DDMT's RCRA permit dictate that
DDMT undertake a siudy to confirm the absence or presence of contamination at
locations where hazardous or toxic wastes were managed or disposed. This FSP
concurrently addresses the sites within OU-3 that have been previously identified as
requiring an RI (i.c., Sites 48, 58, and 59). The remainder of the identified sites within
CU-3 are proposed for one of four categories: screening site, NFA site, feasibility study
site, or ER site {Table 1-1). Activities related to these sites will be addressed in the
Screening Sites FSP, NFA Report, ER Memorandum, or other future work plans. Each of
these documents will be submitted to TDEC and EPA {or review. Table 1-1 presents a
summary of all the sites at OU-3 and cites the specific document that will address future
work ptanned for each site,

1.4 Elements of the Field Sampling Plan

This FSP is written as a supplement to the generic (facilitywide} RI/FS work plans for
DDMT. Details not incleded in this plan can be found in the generic work plans. These
work plans were provided as separatz documents and are listed below:

. Generic RIFFS Work Plan (Generic RI/FS WF)

. Generic (Juality Assurance Project Plan (QAPP)

. Generic Health and Safety Plan (HASF)

The FSP defines the sampling and data gathering that will be conducted. The structure of
the FSP includes all known site conditions and history; proposed site-specific sampling,
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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).
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2.0 Facility and Operable Unit Description

2.1 Location

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

QU-3 consists of approximately 320 acres and is located in the southeast quadrant of the
Main Installation at DDMT. [t is bounded by C Street on the north, Sth and 6th Streets
on the west, Ball Road on the south (installation boundary), and Airways Boulevard on
the east (installation boundary)., The location of OU-3 in relation to the entire DDMT
facility and other proposed OUs is shown in Figure 2-2.

2.2 Operable Unit Description

OU-3 is defined as the southeastern water shed of DDMT’s Main Installation. QU-3
containg a total of 21 identified sites: 4 NFA sites, 3 RI sites, 2 FS sites, and

12 screening sites. The sites identified for RI in OU-3 include the former polychlorinated
biphenyl (PCB) transformer storage area (Site 48); Pad 267, used for storing and mixing
pesticides and herbicides (Site 58); and Building T-273, used for mixing pesticides and
herbicides (Site 59). Smdies on Lake Danielson and the Golf Course Pond have shown
that the sediment and fish in these water bodies exhibit pesticides and PCBs (ref. 2).
since these water bodies receive surface runoff from the surrounding industrial and
recreational areas, OU-3 contains the entire southeast water shed of DDMT's Main
Installation. These two sites have been identified as FS sites; however, some limited
source identification sampling will occur as part of the RI field effort. Figure 2-3 shows
the location and status of each of the identified sites in QU-3. 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, Dunn Field and the Main Installation, each with its own
distinct land surface and use-related features. Figure 2-4 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 land area has been graded, paved, and built up.

mgm95-IDMT-QUM003, WPS 2-1 Q29755
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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 wopography is nearly
level. Surface elevations range (rom approximately 316 [t national geodetic vertical
datum (NGVD) in the Defense Reulilization and Marketing Office (DRMO) storage yard
next to Dunn Avenue o 267 ft NGVD in the low area below Lake Danielson’s earthen
dam. Figure 2-5 shows the topography of OU-3.

Two perennial surface water bodies are located within the geographic boundaries of QU-3
(Lake Danielson and the Golf Course Pond). The topography of the entire OU is
generally flat, with the only noticeable changes in elevation occurring in the golf conrse
area and the wooded area just south of Lake Danielson.

Dunn Field lies just north of the Main Installation and Dunn Avenue and consists of
approximately 64 acres of undeveloped land. About one-half 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 north 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. 4). Normally, precipitation is heaviest during the winter
and early spring. The net annual precipitation (derived from gross annual precipitaticn
less evaporation and runoff) estimated for the Memphis area is 9 inches (ref. 4).

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 assoctated with the
DDMT facility. Figure 2-3 shows the locations of the storm water and sanitary sewers
within OU-3.

Maost of DDMT is level with, or above, surrounding termain; therefore, DDMT receives
litle 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 elevaticn
than DDMT, but storm water drainage systems along the readway would capture the
majority of munoff,

mgm?3-DOMT-0LU003. WPS 2-6 020495
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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 stormn drainage system. The primary drainage directions and ecutfall locations are to the
west (Tarrent Branch), to the east (unnamed ephemeral stream), znd to the south
{unnamed ephemeral stream).

The potential for flooding of DDMT is relatively low. DDMT surface elevalions (276 to
316 ft NGVD; ref. 3) are well above the average Mississippi River alluvial valley flood
levels (185 to 230 ft NGVD). Furthermore, the surface elevations of DDMT are equal to
ar higher than elevations of adjacent properties. More detail on the surface water
hydrotogy of DDMT can be found in Section 2.4.3 of the Generic RI/FS WP (ref. 3).

Two perennial surface water bodies, Lake Danielson and the Golf Course Pond. are
located within the geographic boundaries of OU-3, Lake Danielson consists of an
unlined, manmade pond approximatcly 4 acres in surface area and approximately 15 fi
deep at the deepest point. Lake Danielson receives storm water runoff from the central
area (approximately 65 acres) of DDMT. Storm water from the catchment area enters
Lake Danielson via a 48-inch diameter pipe in the northwest corner of the lake. A
smaller amount of storm water is contributed via sheet flow from the area immediately
surrounding Lake Danielson (ref, 5). Overflow from this impoundment flows to an open,
concrete-lined storm drain that evenmally drains into Nonconnah Creek, a tributary of the
Mississippi River.

The Golf Course Pond is an unlined, manmade pond approximately 75 ft wide and 125 ft
long with an carthen dam. The pond receives surface water runoff from the golf course
and the southeast portion of the installation. Storm water enters the pond in one of two
ways: through sheet flow from the surrounding land area and through an 8-inch-diameter
and a 36-inch-diameter storm water drainage pipe. Qverflow from this impoundment
flows to an open, concrete-lined storm drain that evenmally drains into Nonconnah
Creek, a tributary of the Mississippi River.

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 a major structural feature termed the
Mississippi Embayment. This area is described as a youthful to mature, belted coastal
plain (ref. 6).

Information describing major regional geologic units has been obtained from Wells
(ref. 7), Moore (ref. 8), Nyman (ref. 9}, and Graham and Parks (ref. 6). The
Quaternary and Tertiary strata in the Memphis area are composed of loosely consolidated

MEMOS-NOIMTOUIRNT, WES 2-9 9/ 2995
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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 fi. Further information on
regional geology can be found in Section 2.4.5.1 of the Generic RI/FS WP (ref. 3).

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 activites (ref. 10). On the basis of the
seil borings and monitoring wells installed during the RI, cross sections were developed
{by others) that iliustrate 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. 10) included loess, fluvial deposits, Jackson Formation/Upper Claibome Group clays
{based on interpretation), and what has been interpreted 10 be the Memphis Sand
Formation, Figure 2-8 illustrates a geologic cross section of DDMT that includes the
OU-3 area.

The uppenmost geologic unil at or near ground surface in the smdy area is loess (eclian
deposits consisting of brown silty clay, clayey sili, 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 and were encountered at all drilling locations during
the RI activities (ref. 10). The unit is composed of three generalized members that can
be traced through the study area:

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

. Poorly graded (less than 5 percent silt or clay), (ine to 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- 1o
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 represented
in the study area by a distinctive stiff gray or orange, low to high plasticity lignitic clay.
This member underlies the fluvial deposits and is a regionally significant confining unit.

g S - [ T-OLAREY, WES 2-11 0/29/95
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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 in the study area by a gray, very fine-grained, silty sand. More detailed
tnformation on DDMT geology is available in Section 2.4.5.2 of the Generic RI/FS WP
(ref. 3).

2.7 Hydrogeology
2.7.1 Regional 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 peologic
names:

. Alluvial Aquifer

. Fluvial {Terrace) Aquifer

» "Memphis ("500-t") Sand Aquifer

. Fort Pillow ("1400-ft") Sand Aquifer

The Alluvial Aquifer’s distribution is limited to the channels of primary streams;
therefore, it dees not occur at DDMT. The Fluvial, Memphis Sand, and Fort Pillow
Sand aquifers underlie the installation.

2.7.2 DDMT Hydrogeology

Site-specific hydrogeologic conditions were investigated by physical inspection, test
borings, monitoring well installation, groundwater guality monitoring, and direct
measurement of in situ hydraulic properties during the RI activities (ref. 10).

The uppermost hydrogeologic unit encountered at DDMT is the loess. While not usually
a water-bearing unit, this material is of interest to this investigation because it tends to
limit precipitation infiltration (recharge) to significant underlying aquifers 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), These perched water zones are
temporal and arc not considered part of the Fluvial Aquifer. The Fluvial Aquifer is not
used as a drinking water source within the City of Memphis. The Memphis Sand Aquifer
underlics the Fluvial Aquifer and is the primary source of drinking water for the City of
Memphis.

mEmO5-DOMT-OUINN, WS 2-13 0129755
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Fluvial (Terrace) deposits underlie the loess within the installation. The fluvial deposits
form the site's shallow (water table) aguifer, which ranges in depth from 40 o 131 ft at
DDMT. Recharge to this unit is primarily from the infiltration of rainfall (ref. 6).
According to the water levels measured in the monitoring wells during RI activities

(ref. 10), only the base of the unit is saturated. Published seasonal water levels indicate
that the groundwater levels fluctuate several feet, Figure 2-9 presents the water table
surface map of the Fluvial Aquifer at DDMT. The map was compiled by contouring
water levels recorded by Environmental Science and Engineering (ESE) in November
1993 (ref. 11). The groundwater flow direction in the Fluvial Aquifer within OU-3 is
towards the depression in the top of the clay unit on the northern portion of DDMT.
Depths to Fluvial Aquifer groundwater gencrally range from about 60 to 100 fi. The
groundwater flow direction in the Memphis Sand Aquifer is westward toward the Allen
Well Field.

The Jackson Formation/Upper Claiborne Group was encountered at more than half the
menitoring well and soil boring installation locations. The unit is significant because it is
a regionally important confining bed separating shallow water-bearing zones from
underlying major aquifers {ref. 9}. Where encountered, the efevation of the confining
unit's upper surface ranges from 223 ft to 118 ft NGVD. An investigation to evaluate
the presence of the confining unit and hydraulic communication (if any) between the
Fluvial Aquifer and the Memphis Sand Aquifer is planned during the OU-4 RI activities.
The continuity and thickness of the confining unit can be only estimated from the
available information. The maximum and minimum thicknesses of the confining unit
encountered by soil borings in QU-3 are 40 and 10 ft, respectively.

‘The Memphis Sand Aquifer represents the region’s most important source of water
respurces. The aquifer is reported to underlie the entire Memphis area. At DDMT, the
top of the Memphis Sand Agquifer is approximately 125 to 150 ft NGVD. Inthe
monitoring wells completed in the aquifer at DDMT, the potentiomeiric 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 fi bls, and is reported to average
some 200 ft thick in the study area. The unit contains groundwater under strong aresian
{confined) conditions. The Fort Pillow Sand Aquifer petentiometric level in the DDMT
arca was interpolated to be on the order of 180 ft NGVD in the fall of 1985 (ref. 6).

Additional information on the hydropestogy of DDMT, including information on

groundwater use and quality, can be found in Section 2.4.6.2 of the Generic RI/FS WP
(ref. 3).

mEm95-DDMT-OUI00I. WPS 2-14 Qr2%M5
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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 tand surrounding DDMT is intensely developed. To the north of DDMT are the rail
lines of the Frisco Railroad and [llinois Central Gulf Railroad, Large industrial and
warehousing operations are located along the rail lines in this area. A triangular area
immediately to the north of DDMT aleng Dunn Road also contains several industrial
firms. Formerly a residentiat neighborhood, the area is characeerized 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 located to the north, south, and west of DDMT. Most are smell groceries or
convenience stores that scrve their immediate neighborhoods.

DDMT is surrounded by residential development, including singic- and multi-family
residences. Numerous small church buildings and schools are scattered throughout the
area. Figure 2-10 provides land use information for the area surrounding 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 3

OU-3 is characterized by a variety of uses: light industrial activitics (maintenance,
warehousing, facilities engineering shops, former gasoline station); administrative areas
(headquarters building, parking lots, and other office buildings); recreational areas {golf
course, swimming pool, picnic area); and a small family housing area for active duty
military personnel. The most prominent features of QU-3 include 16 Warld War 1l
vintage (a.k.a. "typical") warchouses used for bulk storage; 6 Korean War vintage
(typical) warehouses used for bin storage; Lake Danielson and the Golf Course Pond; the
DDMT Golf Course; and the administration, headquarters, and family housing areas.
Most of the land area within OU-3 has been graded, paved, and heavily built up. The
only vegetated areas are the perimeter areas (south of Buildings 690 and 490) and the
majority of the southeast corner of OU-3 (Lake Danicison, the golf course, family
housing area).

mgm?5-DDMT-OU3/003, WeS 2-16 9129195
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2.9 History and Existing Data 125 34

A discussion of the history of activities and a summary of the existing data for the five RI
sites in QU-3 are provided in Section 4.0. Sampling data for OU-3 was collected during

the RI activities {ref. 10) in 1990 and during the ESE groundwater monitering field effort
(ref. 11). Details of the chemical analyses are provided in Appendix B,

The following activities either occur now or are reporied to have occurred in the past at
the RI sites:

> Storage of electrical transformers that contain PCBs

Fire tank track testing
Pesticide and herbicide storage

= Pesticide and herbicide mixing and application

2.10 Operable Unit 3 Data Gaps

Using existing data, knowledge of the site operatrons, and DDMT records, a review was
conducted to evalvate where data were insufficient to achieve the objectives of the RI/FS
process. The review process resulted in identification of data gaps that need to be
addressed during the RI/FS. The primary objectives for conducting field sampling at the
QU-3 sites is to characterize potential releases from the sites; assess the nature and extent
of soil and groundwater contamination; identify sources of sediment contamination;
collect data to support an evaluation of risk to human health and the environment; and
gather data to evaluate the feasibility of remedial actions. The data gaps and information
needed for QU-3 are identified in Table 2-1.

Subsequent sections of this FSP describe data needs, existing data, and future sampling
requircments for each site,

mem95-DOMT-0L3/003, WS 2-18 /29/95




125 35

Table 2-1

Data Gaps and Future Data Collection for QU-3

l Data Need/Use

Defense Depot Memphis, Tennessee

Existing Data

Future Data Collection

Evaluate the vertical and
horizontal extent of soil

contamination at each of
the RI sites

Installation records and
some historical sampling
data

Install soil borings and
analyze surface and
subsurface soil samples

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

Sampling results from
monitoring wells in OU-3

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

Conduct a BRA for
exposure to surface soils
and/er sediments at the
applicable RI sites

Some surface soil data
from previous
investigations

Collect a minimum
number of surface soil and
sediment samples for
statistical comparisons

Investigate source areas

for lake contaminznts in
sediments and fish

Some sampling data; fish
tissue analysis from AEHA
(ref. 2)

Collect surface water
samples

AEHA = U.S, Army Environmental Hygiene Agency.
BRA = Basecline risk assessment.

OU-3 = Opemble Unit 3,

RI = Remedial investigation.

e e —
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3.0 Sampling Strategy for Operable Unit 3
Remedial Investigation

This section describes the sampling strategy for OU-3 RI sites. The following
information is provided:

. Strucwure 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 3 Investigation

This section is intended to give a detailed description of the overall strategy for the
investigation of each RI site in OU-3. The approach presented is intended to support a
decision to recommend one of the following options:

. Site upgrade (FS, Remedial Design, and RA)

. Site downgrade (support NFA)

«  Interim Remedial Action (TRA} or Early Removal
The structure of the investigation was designed using the observational approach. This
work plan is intended to implement RI/ES 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 fteld investigation for OU-3 includes 50il (surface and subsurface),
groundwater (Fluvial Aquifer), and surface water sampling. Surface soils and sediments
will be sampled [c assess the nature and the horizontal extent of contamination and to

mEm@5-DDMT-0ULIG04 WS (M | 9128495
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provide data for statistical comparison to background concentrations and PRGs.
Subsurface soil samples will be collected to further assess the nature of contamination and
the vertical extent of contamination. Surface water samples will help to assess the source
of contaminants in the lake sediments and determine if the contaminants are being
transported offsite by surface water. The existing monitoring wells will be sampled
during the field investigation. Addilional monitoring wells may be installed (future) if
existing data or data collected during the field investigation of the RI sites indicale the
need for further groundwater monitoring.

3.1.2 Approach

A phased approach is being used tc implement the observational approach to the
investigation of the RI sites. The RI sites to be investigated as part of this work plan are
tocated in OU-3 in the southeastern quadrant of the Main Installation.

The focus of the approach to the RI site investigations at Site 48 (former PCB
transformer storage area), Site 58 (Pad 267), and Site 59 (Building 273} is to assess the
nature and the extent of potential soil conlamination and o investigate whether there may
have been releases that have adversely affected the quality of groundwater. The approach
to the sampling at Site 25 (Golf Course Pond) and Site 26 (Lake Danielson) addresses the
identification of potential contaminant sources only.

Primary samples, those that are planned with respect to location and depth, will be
collected at each of the sites. If these samples indicate that 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 background or PRG
concentrations of the parameters detected, whichever is higher, Background
concentrations will be developed as described in the Section 5.3.2 of the Generic RIVES
WP (ref. 3). The analytical results of the primary samples will be reviewed in the field
to evaluate if any optional samples are needed. Use of Level 2 (7- to 10-day turmnaround)
analyses will expedite this process. Additional samples may be needed if field personnel
find visual evidence of contamination in areas that are not planned for sampling.

In OU-3, groundwater will be investigated through sampling of the existing wells.
Upgradient wells will also be installed (as part of the OU-4 FSFP) near the facility
boundary to investigate sources of offsite contamination. The locations of the facility
boundary wells and the suspected groundwater flow direction at DDMT are shown in
Figure 4-4 of the OU-¢ FSP. The facilitywide groundwater strategy is presented in the
OU-4 FSP o achieve & concise presentation of strategy and to prevent redundancy.

Sample analysis activities include screening methods vusing 7- to 10-day turnaround
analyses from a fixed-base laboratory (FBL) (Level 2 daia quality). Level 3 quality
sample analyses will be used to conficm the results of the Level 2 analyses. Three sites
have been identified for RI in Q-3 and arc included in this work plan. Each site is

mpm25-DDMT-OU /004, WPS 3-3 972955
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evaluated to identify the quantity and quality of data needed to achieve the ohbjectives of
the RI activities. The site-specific sampling activities are included in Section 4 of this
report. Figure 3-1 provides a propased decision logic diagram for OU-3.

3.1.3 Field Screening

Field screening will provide soil and groundwater data that can be used to effectively
investigate the site. The Level 2 data will be coupled with Level 3 analysis. The Level
3 analyses will provide a qualitative evaluation of the Level 2 daa and can be used to the
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
using only Level 3, include quicker labgratory turnargund time for Level 2 results, abilicy
to change based on site conditions, timely contaminant delineation, and reduced cost.

The QAPP (ref. 15) (Section 3) addresses quality assurance/quality control (QA/QC) of
the sample activities and will specifically describe the differences between Level 2 and
Level 3 data. The primary differences that will be addressed include turnaround time,
validation process, laboratory QC requirements, and cost.

Three levels of data quality will be used during the RI activities:

o Level 1 analyses may include measurements such as field pH,
immunoassay kits, and soil vapor analysis using an organic vapor analyzer
(OVA).

. Level 2 analyses may include any parameter of concern that is conducted

on a 7- to 10-day turnarcund time basis in the fixed laboratory using the
project-specific Level 2 methodology.

. Level 3 analyses may include FBL analysis by standard approved methods
for volatile organic compounds (VOCs), pelynuclear aromatic
hydrocarbons (PAHs), metals, pesticides, herbicides, and PCBs.

The same analylical methods will be used {or the Level 2 7- to 10-day tumaround FBL
analyses as for the Level 3 FBL analyses. The primary difference will be the data .
package deliverable,

There 15 the potential for Level 4 data to be required in the future at this facility.
Samples analyzed using Level 4 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 QAFP. Confirmational samples will be analyzed using Level 3
QC, and no Level 4 QC is proposed at this time. However, if in the future Level 4
information becomes necessary, this information will be requested from the analytical
laboratory.

mgmY3-DDMT-U3HKH. WPS 34 9/29495
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3.1.4 Fixed-base Laboratory Procedures

Because of the wide variety of sites to be investigated, a complex array of analvses 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 by using
Level 2 analyses. Approximately, 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, 20 percent of the Level 3 data will be submitted for target compound list/target
analyte list (TCL/TAL) analyses, and at 2 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 contaminaticn. 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 ficld team leader or site 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 in this document.

3.1.5 Remedial Actions

Field data can be used to support IRAs, RAs, and Early Removal evaluations. A site
may be selected for RA, IRA, or Early Removal and confirmattonal sampling rather than
for IS if contamination levels are found to be above removal action [evels (RALs) and if
the applicable criteria are met. Conducting RAs on a site with contamination covering a
limited area may reduce costs because the investigation costs of performing a traditional
FS will be eliminated. The RA evaluation will be conducted as a parallel effort to the
initial field investigations at DDMT.

3.1.6 Primary and Optional Activities

Primary field activities include field sampiling for surface and subsurface soil, pond
sediments, surface waier, and initial groundwater samples. These activities are planned
with respect to location, depth, and parameters to be analyzed. The analytical results
from soils and sediments, compared to background concentrations and PRGS, will be
used to evaluate the need for additional field sampling. Collection of the background
data set is described’ in Section 5.3.2 of the Generic RI/FS WP {ref. 3). Additiphal
investigation {optional samples) may be necessary when data are not bound horizontally
or vertically. Optional field work could include additional surface soil, subsurface soil,
or sediment sampling, and installation and sampling of new monitoring wells.

By using the screening analytical data, DDMT can implement optional activilies to
achieve the objectives of the field investigation. By using the optional activities in this
manner, work can be conducted during a single field event to prevent remobilization. A
field change request form will be instimuted to document the description of optional
activities, the rcasons for implementing the change, and autharization o proceed with
optional activities.

mgm95. DDMT-011/004. WPS 3-5 9r29/95




3.2 Data Quality Objectives 125 42

DQOs are qualitative and quantitative statements that specify the quality of the data
required to support the decision-making process during the sampling activities. DQOs
are developed according to the iniended final use of the data. Specific objectives of the
RI field 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 process are the following:

» Collect s0il samples (surface and subsurface) that are representative of
actual site conditions.

. Provide reliable data results supported by quality control (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 decision-making
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 suppert risk-based decisions for the NFA alternative.

. Compare the levels of contamination al sites to background coneentrations,
applicable regulatory levels, and calculated risk-based levels so that the
appropriate recommendations can be developed.

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

3.3 Data Comparisons

Surface soil, subsurface soil, sediment, and groundwater data will be collected during the
primary field work investigation. The data will be collected 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. Onee the RI field investigation is underway, data will be collected
through the use of the Level 2 data quality, thus expediting the tumaround time. Four
data comparisons will be conducted during the RI activities as part of the ongoing
investigation. The comparisons are as follows:

. Individual data points for Level 2 data will be compared (o the PRGs
(Sections 3.5 and 3.6) for organic constituents. Contaminants that exceed

mgm95-DOMT-OU3/D04 . WPS 3-6 Q25495
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the PRGs are considered to be representative of contaminated areas at a
site. For inorganic constituents, Level 2 data will be compared to the
background data for each data point first, then to PRGs. (Background data
are discussed in Section 3.4 of this document.) When attempting to
estimate the vertical and horizontal extent of contamination, additional soil
or sediment samples may be necessary when organic constiruents exceed
PRGs or when inorganic constituents excecd background and PRGs.

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

» Lavel 2 data will be compared to RALs for each data point. The RALs
are diseussed briefly in Sectipn 3.5,

. The final data comparison will be conducted after the field investigation is
complete. This data comparison will use a statisticat approach to compare
the data for a site to background concentrations, PRGs, and RALs.
Information on the statistical approach 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 initial field work activities. The approach to collecting
this data is presented in Section 5.3.2 of the Generic Ri/FS WP (ref. 3). The data set
will be used to establish background numerical criteria for each constituent of concern.
The method for establishing this background numerical crileria 18 presented in Section
5.3.2 of the Generic RI/FS WP. Individual parameters detected at each location sampled
as part of the RI activities will be compared to the background data set to assess whether
contaminant concentrations indicate a release to the environment. 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 by optional field
activities (additional surface soil samples, borings, wells, and Early Removals). The
optional activities are described in Section 4.

mgm95-DDMT-0U3/00. WPS 1.7 o429/95
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3.5 Preliminary Identification of ARARs and Screening PRGs

3.5.1 Introduction

The purpose of this section 1s to summarize information used in the scoping phase 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 (acilitates the development of a range of appropriate
remedial alternatives and can focus selection on the most effective remedy. Terms used
in this section are defined in Table 3-1,

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

. The NCP, specifically 55 FR 8741-8B766 for a description of ARARs, and
55 FR 8712-8715 for using ARARs as PRGs; alsc 53 FR 51394

. CERCLA Compliance Manuals (EPA, 1988 and 1989)

. Risk Assessment Guidance for Superfund: Volume §—Human Health
Evaluarion Manual (Pert B, Development of Risk-based Prefiminary
Remediation (soals) {RAGS Part B, EPA 1991 ref. 12)

Three types of federal and state ARARs have been ideniified 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 critena® of overall
protection of human health and the environument and compliance with
ARARs. The development and presentation of these threshold criteria are
a major focus during this imuial phase because of their role in the
development of the specific sampling plans and their use in initial data
inlerpretation.

. Location-specific. Restrictions placed on the concentrations of hazardous
| substances ar the conduct of aclivities solely because they are in special
locations (such as wetlands).

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

The detailed ARAR and PRG information is provided in Section 3.5 of the Generic RI/FS
WP and presents imitial guidelines. This information does not establish that cleanup to
meel these goals is warranted. As more information is obtained about all four OUs and

mgm95-DDM T-GU3/0M, WPS 3-8 9/29/95
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Table 3-1
ARARs and PRGs Delinitions
Defense Depot Memphis, Tennessee

Term

Definition

Applicable ar Relevant and
Appropriale Requiremenis
(ARARS)

Appilcable requirements are those clean-up standards, standards of
contral, and other substantive environmental protection requirements,
criteria, or limitations promulgaicd under federal, state, ar local law that
specifically address a hazardous substance, pollutant, conlaminant,
remedial action, location, or other circumstance at a Comprehensive
Environmenial Respanse, Compensation, and Liability Act (CERCLA)
sile. Relevan! and eppropriate requirements are clean-up standards
which, whilc not "applicable,” address problems or situations sufficicntly
similar to those encountered at o CERCLA, site that their use is well suited
to the particular site. ARARS can be sction-specific, location-specific, or
chemical-specific.

Final Remediation Levels {FRLs)

Chemical-specific clean-up levels are documented in the Record of
Decizsion (ROD). They may differ from PRGs becanss of modifications
resulting from consideration of various uncertainties, technical and
exposure factors, as well as all nine selection-of-remedy criteria outlined
in the National Oil and Hazardous Substances Pollution Contingency Flan

(NCP).

Preliminary Remediation Goals
(PRGs)

These are {nitial clean-up goals that (1) are protective of human health
and the environment and (2) comply with ARARs, They are developad
early in (he process by using readily available informaticn and are
modified to reflect resulis of the baseline risk assessment. They also are
used during analysis of remedial alternatives in the RIFS.

Rigk-based PRGs

These are concentraiion levels set al scoping for individual chemicals that
correspond 1o a specific cancer risk level of 18 or a hazard
quoticnt'hazard index (HQ/HD of 1. They arc generally selected when
ARARs are not available.

Screcning Risk-based PRGS

These are conservalive risk-based estimates and guidance concenirations
to be used for sile and pathway screening, Lower values than typically
cstimaied after a baseline risk assessmen are presented,  Values
correspend (o an HOYHI of 0.1,

Remedial Goal Options (RGOs)

Remedial goal options are typically developed during the baseline risk
assCcssMent to present risk managers with a mnge of passible tarpel FRLS,

Removal Action Levels {(RALS)

These are concentrations that igger consideration of removal actions
based on the poleatial for acute or long-term chronic effecis.

mam# $-NDMT-O0UM009, T0C
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as remedial alternatives are considered, federal and stare requirements will be narmowed
to those that are potential ARARs for each alternative.

3.5.2 Chemical-specific Threshold Concentrations

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

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

The screening PRGs were developed from information provided in RAGS Parr B (ref. 12)
and guidance from EPA Region I'V. Region III publishes screening PRGs, and the table
is updated semiannually, Region IIT PRGs were used for guidance in developing the
PRGs. However, the screening values for DDMT are more conservative than the Region
Il values. The following factors were considered and led to the development of these
screening PRGs for DDMT:

. Presence of multiple contaminants

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

- Potential ecological effecis

. Appropriate land-use assumptions

Remedial goal options (RGOs), consistent with EPA Region IV guidance, will be
developed during the RI process and will provide a more realistic basis for the
development of final remediation levels (FRLs). Also, a more detailed discussion of
media-specific PRGs and the PRG tables are presented in Section 3.6 of the Gereric
RI/FS WP (ref. 3).

3.5.3 Action-specific ARARs

Action-specific ARARs usually are technology- or activity-based requirements or
limitations on actions taken with respect to hazardous wastes, or requircments to conduct
certain actions to address particular circumstances at a site. Remedial alternatives that
invalve, for example, closure or discharge of dredged or fill material may be subject to
ARARs under RCRA and the Clean Water Act, respectively. A deailed media-specific
explanation of action-specific ARARs is presented in Section 3.5.3 of the Generic RI/FS
WP (ref. 3).

mgm5-DDNT-OU/004 WS 3-10 92995
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3.5.4 Location-specific ARARs 125 4

Location-specific ARARSs generally are restrictions placed on the concentration of
hazardous substances or the conduct of activities solely because they are in special
locations. Some examples of special locations include floodplains, wetlands, histeric
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 Grustee that are polentially 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. 10), and no
federal, state, or local natural resources were found to be near the site. Before the
completion of the final RI/FS repori(s), a CERCLA 104B.2 Notification Form will be
submitted to the Department of Interior (DOI} by DDMT to evaluate whether the DOI is
a trustee of any natural resources that may be threatened by a release of hazardous
substances from the site,

3.6 Risk-based Preliminary Remediation Goals

The PRGs develaped 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 10 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-hased
PRGs, the following general assumptions are used:

. Residential iand use
. Target risk level (TRL) of 107% 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/ES WP

(ref. 3).

3.7 Statistical Data Comparison

If a biased sample (assumed to represent potential "hot spot” or high-¢concentration
locations) shows concentrations exceeding the conservative screening PRGs (but below
the RAL), it is possible that the average concentration over the designated exposure area
would not represent a potential for adverse effects. Statistical sampling and comparisen
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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 concen-
tration may not reflect the maximum concentration that could be contacted at any one
time, it is regarded as a reasonable estimate of the conceniration likely to-be contacted
over lime because it is 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 a RAL) are identified, risk estimates are based on the
average concentration (ref. 13). However, because of the uncertainty associated with any
estimate of soil concentration, the 95 percent upper confidence limit (UCL25) of the
arithmetic average is used for this estimate. The PRGs are based on the average
exposure below the estimated concentration; therefore, these would also be compared
with a statistical estimate of the average.

This method is also documented in EPA guidance for statistical comparisons. For
example, methods for testing whether soil chemical concentrations at z site are
statistically below a cleanup standard or ARAR are presented in Merhods Sor Evaluating
the Atreinment of Cleanup Standards, Volume 1: Soils and Solid Media (ref. 14).
Sevcral approaches are identified, including comparison of a calculated upper confidence
limit (UCLY5) of the mean with the target concentrations.

3.7.1 Statistically Based Samples

Samples for each exposure medium (surface soil and sediment) will be collected at each
site. A minimum number of samples is required to estimate a statistical mean for a data
set. A total of nine is the recommended minimum because it is the smallest number of
samples that can be used in an estimate of a statistical mean to be used in a UCLOS
calculation without defaulting to the maximum detected concentration, Nine samples
provide information on the chemical distribution of the contamination. The mean is used
to calculate a UCLSS, which gives the upper confidence limit of a data set at a 95 percent
confidence.

The objective of the sampling program is to allow a set-of samples collected from a site
10 be generalized to the entire site. This form of systematic (probabilistic) sampling is
proposed 1o assist in reaching conclusions regarding a site as efficiently as possible, while
maintaining a degree of cenfidence that the site has been effectively sampled.

mEm35-DDMT-0U3/004. WPS 3-12 9/29/0%
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4.0 Sampling Plan
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4.1 Sampling Summary

Section 4 describes the activities that will be conducted during the field investigation at
OU-3. The activities support the investigative strategy described in Section 3 of this
report. The proposed sampling plans for QU-3 inclede surface soil samples, subsurface
soil samples, sediment samples, surface water samples, and groundwater samples from
the Fluvial Aquifer. The primary Level 2 and 3 samples that will be coliected at

Sites 25, 26, 48, 58, and 59 are summarized in Table 4-1. The relationship between
primary and optional samples is described in Section 3.1. Further information on the
samples that will be collected, including QC samples and analytical methods, is described
in the following sections. A brief discussion of the types of QC samples that will be
collected is provided in Section 5.5. The proposed samples have been specified on the
basis of location and sample matrix. Only the primary analytical samples are shown in
the tables. Sampling at each site is specified in terms of a defined primary sampling
effort, follewed by an optional sampling effort, which will depend upon the results of the
primary sampling. Since the optional sampling is undefined, these samples are not shown
in the tables.

4.2 Site 25: Golf Course Pond
4.2.1 Site Description

The Golf Coursc Pond is an unlined, manmade pond approximately 75 ft wide and 125 ft
long with an carthen dam. This site is located in the nertheast corner of the DDMT Golf
Course, just south of Building 270 (Figure 4-1). The site is currently listed as an FS
site; however, sampling will occur as part of the RI effort to identify source areas of
contamination.

4.2.2 Site History

The Golf Course Pond has been in existence since the 1940s. The pond receives surface
water runoff from the golf course and the southeast portion of the insiallation. Storm
water enters the pond in one of two ways: through overland flow from the surrounding
land area and through B-inch-diameter and 36-inch-diameter storm water drainage pipes.
Overflow from this impoundment flows to an open, concrete-lined storm drain that
eventually drains into Nonconnah Creek, a tributary of the Mississippi River.

4.2.3 Existing Data

In 1986, the U.S. Army Environmenial Hygiene Agency (USAEHA) conducted a water
quality biological survey on both Lake Danielson and the Golf Course Pond. The results

mgmoS-DDMT-OUIN0S. WPS 4-1 929405
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. Tabie 4-1 I

Samples to Be Collected by Site in OU-3
Defense Depot Memphis, Tennesce

T Sitc Number
| 25* 26" 48 <8 50

Surface Saoil
VOC 5
PAH

| Pest./PCB 5 9

| Herbicides 9

TCL/TAL 1 1 |

Subsurface Soil

VOC

PAH 5

PesL./PCB

Herbicides 3

Metals J|

TCL/TAL

|G roundwater .

| TeLTaL ]

Surface Water |

Pest. /PCB 14 14

. Metals 14 i1

TSS/TOC 8 B ll

TCL/TAL 2 2

Sediment

PesL/PCH

Metals

Misc,

TCL/TAL

Listed as & Feasibility Study site. Sampling for source identification only.

Herbicides = Analysis by SW 846 Method 8150.

Metals = Pricrity pellutant metals (Sb, As, Be, Cd, Cr, Cu, Pb, Hg, Ni, 3¢, Ag, T, Zn).

Analysis by §W 845 Method 6010/7000 series. Suface water

samples will be analyzed for tatal and disolved metals. Groundwater
samples will be analyzed for 1a1al metals anly.

PAH = Polynuclear aromatic hydrocarbon. Analysis by SW 846 Method 8100,

[Pest./PCB = Pesticide/polychlarinated biphenyl. Analysis by a modified

5W 846 Method BORD,

QC = Quality control.

[TCL/TAL = Target compound listflarpet analyie list,

[[TOC = Total organic carbon. Analysis by EPA Method 415.1.

[T8S = Total suspended solids. Analysis by EPA Method 160.2.

VOC = Volatile organic compound. Analysis hy SW 846 Method 8240,

Note: Sumumary daes not include QC samples. These are given in ihe field sampling
. acuivity tables for each site {Tables 4-2 throngh 4-6),

Ll =0 -0 =

&n
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of the water analysis from this study indicated that the pond water was generally free of
the tested analytes (metals, semivolatiles, and pesticides) (Appendix B, ref. 2). Sediment
analysis from the pond detected several metals and pesticides. However, since bath the
metals and pesticides were not detected in the accompanying surface water samples, this
study concluded that the contaminants appeared to be accumulating in the sediments
without being a water quality problem (ref. 2). Fish tissue samples from goldfish in the
Golf Course Pond exhibited pesticide {(dichlorodiphenyitrichloroethane [DDT] and its
breakdown products) and PCB residues. Because of the levels of pesticides observed in
the fish tissue analysis, the USAEHA study recommended that fish from the Golf Course
Pond not be consumed (raf. 2). In addition, surface water, sediment, and surface soil
samples were also collected during the 1990 RI activities (ref. 10). The results of this
study were in agreement with the USAEHA study and Lhe analytical results are provided
in Appendix B. Figure 4-1 shows the previous sampling locations at the Golf Course
Pond and in OU-3.

4.2.4 Potential Contaminants of Concern

Review of the site history and the previous sampling analytical results indicates that the
potential contaminanis of concern (COCs) are metals, pesticides, and PCBs.

4.2.5 Data Gaps and Site-specific Data Quality Objectives

Site 25
Data Gaps and DQOs
Defense Depot Memphis, Tennessee

| Dala Gaps DQOs

Source of sediment contamination Evalvate whether contaminasioa is from the storm
water collection system or aren runaff by sampling
surface water during rainfall events

Collect at least ane TCL/TAL sample to access
whether other unknown contamination is present in
storm water nigoff

4.2.6 Soils Sampling and Analysis

Site 25 is proposed for FS as a result of known contamination. N¢ soil sampling and
analyses are currently proposed for this site.

4.2.7 Groundwater Sampling and Analysis
Groundwater contamination as a result of leaching from the sediment in the Golf Course
Pond is not suspected. The COCs are pesticides, PCBs, and metals, which have low

mobility in soils. If contamination has leached form the sediments, it would likely be
bound in the soils beneath the pond. Furthermore, the bottom of the pond may be

mpm95-DDMT-OUI005, WhS 4-4 0128195
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sealed, 50 no agueous phase contaminants could be transported vertically to the
groundwater. Therefore, sampling of menitoring wells is not proposed for this site.

4.2.8 Surface Water Sampling and Analysis

Surface water samples will be collected from the two storm water inlets and two other
runoff sources to the Golf Course Pond to help assess if sediment contamination may
have resulted from transport of contaminants through the storm water collection system,

Storm water samples will be collected at the closest manhole to where the storm water
inlets discharge to the Golf Course Pond (2 inlets) during two separate storm events with
more than 0.2 inches of rainfall. A total of eight grab samples will be collected

(2 events x 4 locations). Both filtered (0.45-micrometer [um] glass fiber filter) and
unfiltered samples will be analyzed for Level 3 pesticides/PCBs and metals. This
approach will allow an evaluation of whether detected contaminants are associated with
the suspended particles or are in a dissolved phase. Each sample will be collected to
coincide with the first flush of storm water from the collection system. This will provide
the greatest likelihood of detecting the highest levels of contamination that may be
transported to the pond by the collection system. Specific analyses are listed in

Table 4-2. -

Contaminants that have been found in Golf Course Pond sediments and fish tissue may
have been the result of spillage from DDMT industrial areas that was then transported
into the storm water sewer system {(and eventually into the pond) by precipitation.
Taking surface water samples after a rainfall event at the pond will help assess if there is
still an active source for the contaminants of interest {pesticides, PCBs, metals) in the
industrial areas. Presence of an active source will be indicated if surface water samples
have concentrations above background concentrations and PRGs. If it is suspected that
an active source may still be present, a more extensive monitoring plan will need to be
initiated for the DDMT storm sewer System to evaluate the source(s) of contamination.
This will be performed during a later phase of field investigation at DDMT.

4.2.9 Sediment Sampling and Analysis

No sediment sampling and analysis are proposed for Site 25. - Site 25 may require FS
sampling as part of a future effort.

4.3 Site 26: Lake Danielson
4.3.1 Site Description

Lake Danielson consists of an unlined, manmade pond approximately 4 acres in surface
area and approximately 15 ft deep at the deepest point. The lake is located at the

mpmd5-DOMT-LU3005. WPS 4-5 0729195
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. Tablec 4-2

Collection and Analysis of Site 25 Samples (by Media)
Goll Course Pond
Deflcase Depot Memphis, Tennessee l]

Level 3
Media Description Pest /PCR" Metals® Misc." TCL/TAL?

Surface Spil |Nons

Qc

4 Incations x 2
Surface Water" | sampling evenis; 14 14 £

2
(filtered/mnfiliered) d

QC FB, FD EB, MS/MSD MS/MSD EB.FBMS/MEID

Sediment None

QC

EB = Equipment blank {1 per day per type of equipment used for sampling),
FB = Field blank (1 per week per source of decontamination watzr),
| FD = Field duplicate (10% of Level 3).
MES/MSD = Matrix spike/matrix spike duplicate (5% per matrix).
. PAH = Polynuclear arpmatic hydrocarbon,
Pest./FCH = Perticide/palychlorinated biphenyl,
QC = Quality cantrol.
TE = Trip blank (] per day per cooler containing VOCs.
CLfTAL = Target compeund list'target snalyte list,
'QC = Total organic carbon,
38 = Tolal suspended solids,
VOC = Volatile organic compoung.

Nuotes:

* Pesticides/PCBs will be analyzed by a modified SW 846 Method 8080,

® Metals analysis will include the priority pellutant metals analyzed by SW 846 Method 6010/7000 |
series. (Sb, As, Be, Cd, Cr, Cu, Pb, Hg, Ni, Se, Ag, Tl, Zn). Groundwater samples will be
analyzed for total metals only. Dissolved metal samples will not be collected.

° TS5 will be analyzed by EPA Mcihod 160,.2. TOC will be analyzed by Method 415.1.

? TCL/TAL analysis will inglude the CLP methods for VOCs, $VIOCs, pesticides/PCBs, and metals.

“Both filtered and unfiltered analyses are required for Pest. /PCE and Metals.

mpm?5-DDMT-OUIAH | _xls 4-6
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northwest corner of the golf course, just east of Buiidings 470 and 489 (Figure 4-1}. The
site is currently listed as an FS site; however, sampling will occur as part of the RI effort
to identify source areas of contamination.

4.3.2 Site History

Lake Danicison receives storm water runoff from the central area {approximately 65
acres) of DDMT. Major facilities within this area include the majority of the 20 typical
warehouse areas, Building 359 and 360, and part of Building 559. The ground cover in
the catchment area is mostly impervious (i.e., paved or buikt up). Storm water from the
caichment area enters Lake Danielson via a 48-inch-diameter pipe in the northwest corner
of the lake. A smaller amount of storm water is contributed via overland flow from the
area immediately surrounding Lake Danielson (tef. 5). - Previous uses of Lake Danielson
date back to the 1940s when the lake was used for fire tank truck testing and recreational
purposes. Fire tank truck testing consisted of fire trucks withdrawing water from the
reservoir, testing various equipment (pumps, hoses, instruments), and discharging the
water back into Lake Danielson. Recreational use of Lake Danielson (fishing) was
discontinued after the results of the 1986 USAEHA study were published (ref. 2).
Overflow from this impoundment flows to an open, concrete-lined storm drain that
eventually drains into Nonconnah Creek, a tributary of the Mississippi River.

4.3.3 Existing Data

Existing data from Lake Danielson consist primarily of surface water, sedimen:, and fish
tissue (catfish) samples taken during the USAEHA study (ref. 2} and surface water and
sediment samples {Figure 4-2) taken during the 1990 RI activities (ref. 10). The only
parameter detected in the surface water during the USAEHA study was the pesticide
DDT at USAEHA Sample Site 1 (located at the storm water influent to the lake). This
sample was taken after a rainfall event, SW-13 was wken at the same location during RI
activities and did not detect DDT (ref. 10). The sediment data from both studies
indicated the presence of pesticides (DDT, chlordanc) and metals. However, comparison
of the contaminant data (metals and pesticide concentrations) in the surface water and
sediments indicates that the metals and pesticides appear 1o be effectively bound up in the
sediments and do not pose a warter quality problem. Analytical results from previous
sampling activities around Site 26 are provided in Appendix B. The-water quality during
rainstorms is largely unknown because influent flows may cause turbidity in lake
sediments. Fish tissue (catfish) samples taken from Lake Danielson during the USAEHA
study indicated the presence of pesticides {DDT and its breakdown products, chlordane,
chlorpyrifos, and dieldrin) and PCBs, resulting in a recommendation to prohibit fish
consumption {and fishing) from Lake Danielson.

Monitoring well MW-25 was installed near Lake Danielson during the Rl activities to
assess whether contaminants from the lake have affected groundwater. Analytical results
of previous sampling indicate elevated levels of tetrachloroethene. After review of the

MEMYS-DDMT-OUI0S, WPS 4-7 9/29/95
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November 1993 water table surface map (Figure 2-9), MW-25 was found to be cross-
gradient of Lake Danielsen. The VOC contamination may be from offsite sources.

4.3.4 Putential Contaminants of Concern

Review cf the site history and previous sampling analytical results indicates that the
potential COCs are metals, pesticides, and PCBs. VOCs were not included as a2 COC
because the parameters detected in soil were methylene chloride and acetope, and
detections were near or below quantitation limits. The compounds are common
laboratory contaminants, and their detection was not likely representative of field
conditions.

VYOCs were detected in MW-25; an offsite source of VOCs is suspected, This will be
investigated by installing Fluvial Aquifer monitoring wells {one upgradient of MW-25 and
one upgradient of MW-26) along the DDMT facility boundary. The installation of these
wells and the sampling that will be performed is eddressed in the OU-4 FSP (ref. 15).

4.3.5 Data Gaps and Site-specific Data Quality Objectives

Site 26
Data Gaps and DQOs
Defense Depat Memphis, Tennessee

Data Gaps DQOs

Scurce of sediment contamination Evaluae whether contamination is frem the storm
waler collection system or area runoff by sampling
surface water during rainfall events

Offsite, upgradient groundwater quality Collect groundwater data at DDMT facility
boundary upgradient of the site (QU < FSF)

Collect at least one TCL/TAL sample to assess
whether other unknown contamination is present in
starm water runoff

4.3.6 Soils Sampling and Analysis

Site 25 is proposed for FS as a result of known contamination. No soil sampling is
currently proposed for this site.

4.3.7 Groundwater Sampling and Analysis

Monitoring well MW-25 was installed near Lake Danielson during the RI activities to
assess whether contaminants from the lake have affected groundwater. Analytical results
of previous sampling indicate elevated levels of tetrachlorocthene. After review of the

mpm9S-DNMT-OUI/005, WES 4.9 0725/95
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November 1993 water table surface map (Figure 2-9), MW-25 was found to be ¢ross-
gradient of Lake Danielson. The VOC contamination may be from offsite sources.

Groundwater contamination as a result of leaching from the sediment in Lake Danielson
is not suspected. The COCs are pesticides, PCBs, and metals, which have low mobility
in soils. If contamination has leached from the sediments, it would likely be bound in the
soils beneath the lake. Furthermore, the bottom of the lake may be sealed, 5o no
aqueous phase contaminants could be transported vertically to the groundwater.
Therefore, no groundwater sampling is proposed for the site.

4.3.8 Surface Water Sampling and Analysis

Surface water samples will be collected from the storm water inlet and three other
potential saurce locations to Lake Danielson to evaluate whether contamination found in
the sediments may have resulted from transport of contaminants from specific areas in.
0uU-3.

Storm water samples will be collected at the closest manhole (or discharge point) to
where the storm water discharges to Lake Danielson (1 inlet) during two separate storm
events with more than 0.2 inches of rainfall. A total of eight grab samples will be
collected (2 events x 4 locations). The location of the inlet 10 Lake Danjelson is shown
in Figure 4-2, Both filtered (0.45-um glass fiber filter} and unfiltered samples will be
analyzed for Level 3 pesticides/PCBs and metals. This zpproach will provide information
on whether detected contaminants are associated with the suspended particles or are in a
dissolved phase. Each sample will be collected to coincide with the first flush of storm
water from the collection systern. This will provide the greatest likelihood of detecting
the highest levels of contamination that may be transported to the lake by the collection
system. Specific analyses are listed in Table 4-3.

Contaminants fourd in Lake Danielson during previous studies indicate that the source of
contaminants in the sediments and the fish tissue may have been the result of spillage
from DDMT industrial areas that was then transported into the storm water sewer system
(and eventually into the lake) by precipitation.

Taking surface water samples after a rainfall event at the lake inlet will help evaluate
whether there is an active source for the contaminants of interest (pesticides, PCBs,
tnetals) in the industrial areas. Presence of an active source will be indicated if surface
water samples have concentrations above background concentrations and PRGs. If it is
suspected that an active source may still be present, a more extensive monitoring plan
will need to be initiated for the DDMT storm sewer system to evaluate the source(s) of
contamination. This will be performed during a later phase of field investigation at
DDMT.

mgm95-DDMT.OU/005, WS 4-10 9120495
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Talle 4-3
. Collection and Analysic of Site 26 Samples (by Media)
Lake Daniclson
Defenze Depat Memphis, Tennessee
Level 3
Media Description Pest/PCE" Metals* Misc,® TCLTAL?

Groundwaier |Nms
QC

Surfece 5ol |None
Qc

4 Iocntions x 2 sompling
Surface Water" c 14 14 & 2
QC EB, MSMSD EB. M5/MSD EB, FB, MS/M5D | ER, FB, MS/MSD

Sediment MNane

QC

EB = Equiptent blank {1 per day per type of equipment used far sompling).
FB = Field blank {1 per week per soures of decontamination water).
FD = Field duplicats {109 of Level 3).

MEMED = Matrix spike/matrix spike duplicata (5% per matrix).
. Pest /PCD = Pesicide/polychlorinnted biphemyl.

QO = CQunlity contral.

8§ = Split sampla.

TB = Trip blenk (L per day per cooler comtaining VOCs).

TCL/TAL = Targst compound list/tnrget anabts list.

TOC = Total arganie carbon

TS5 = Totnl suspended salids.

Nm-.-.n
Peslmdcs.fPCE.s will be annlyzed by o modified $W 845 Mecthod £080.

® Metals enalysis will includ= Lhe prionity pallutant meinls anolyzed by SW B45 Method 60 17000 ceries,

(5b, As, Be, Cd, Cr. Cy, Pb, Hg. Ni, 5¢, Ag. T1, Zn). Surfuce woter samplea will bo nonlyzed for tota]

and dizeglved metals.

T-SS will be annlyzed by EPA Methad 160.2, TOC will be analyzed by o modified EPA Method 415.1.

TCI_J'I'AL anadysix will metude the CLP methods For VOCs, SYOC, pesticides/PCRs, nnd metals.
*Tatal and dissnived samples will be eollected to nsscss anture of coniominafion.

4-11 9729095
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4.3.9 Sediment Sampling and Analysis 125 61

No sediment sampling and analyses are proposed for Site 26. Sediment sampling may
occur as part of future FS activities.

4.4 Site 48; Former PCB Transformer Storage Area
4.4.1 Site Description

This site is a former storage location of electrical transformers containing PCBs. The site
is located west of Building T-272 (Figure 4-1). Building 274 is located on this site and
was constructed after the transformer storage had ceased. The location of the site in
QU-3 is shown in Figure 4-1,

4.4.2 Site History

This site has been reported as the former storage location of at least two electrical
transformers. Testing of the fluid in the transformers indicated a concentration of less
than 50 parts per million (ppm) of PCBs (refs. 16 and 17), These transformers were
discovered during the Installation Assessment conducted in March 1981 (ref, 17). The
site’s date of initial operation is unknown but assumed to be 1981. Activities ceased in
the mid-1980s because the new DDMT cafeteria was constructed at this site.

4.4.3 Existing Data

Two soil samples were taken next to the perimeter during the 1990 RI activities (ref. 10).
These samples exhibited PAHs and pesticides (DDT plus breakdown products).  All of
the PAHs detected were below the reporting limits for the analysis. PCBs were not
detected in surface soil samples or in the downgradient groundwater samples collected
from MW-26 during the RI (ref. 10) and the November 1993 groundwater maonitoring
event (ref. 11). However, tetrachloroethane and carbon tetrachloride were detected in
MW-26 samples at levels near or slightly above maximum contaminant levels (MCLs)
during both the RI {ref. 10} and the November 1993 sampling event (ref. 11).

4.4.4 Potential Cogtamihants of Concern

Review of previous activities at the site and historical analytical results indicate that the
potential COCs at this site are VOCs, pesticides, and PCBs. VOCs are included because
clevated levels were detected during previous groundwater sampling in the vicinity of the
site, and pesticides are included because elevated levels were previously detected in
ncarby soil samples, PCBs are included because of the storage of PCB-contaminated
ransformers. However, no PCBs have been detected during previous sampling.

mgmeS-DDMT-OU3/005 WDS 4-12 9/25/95
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4.4.5 Data Gaps and Site-specific Data Quality Objectives

Site 48
Data Gaps and DOOs
Defense Depot Memphis, Tennessee

Data Gans DQOs

Horizontal extent of patential 501l contamination Assess whe borizontal extent of potential soil
contamination

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

Conflirm resulis of Level 2 analyses with Leve] 3
analyses

Data for performing a risk assessment Collect data that support a statistically based
£OMparison to backpground concentrations and PRGs

Colleet at least one TCL'TAL sample 1o nssess
whether other unknown contamination is present

4.4.6 Soils Sampling and Analysis

Soil samples will be collected to assess the horizontal extent of patential soil
contamination from past activities in the area of Site 48 (Building 274). The details of
the sampling plan for Site 48 are shown in Table 4-4. Biased surface soil samples will be
collected to evaluate contaminants and to make comparisons to background concentrations
and PRGs. Field personnel will survey the area around the site for indicators of
contamination (i.e., stained soil, distressed vegetation). Where areas of concern are
found, a surface soil sample will be collected and analyzed by Level 2 methods for VOCs
and pesticides/PCBs. Five surface locations will be sampled at a depth of (f to 12 inches
below land surface (bls). The samples will be collected beneath any gravel or pavement
that may be present. Sampling locations are shown in Figure 4.2

Optionat surface soil samples and optional soil borings may be performed, if initial
sampling indicates contamination, to further investigate the extent of contamination.
These sample locations will be chosen through review of the analytical results obtained
frem the primary soil sampling locations. The optional berings will include additional
samples from depths of 10 and 20 ft bls. The procedure of using an OVA to check for
non-methane organic vapors to determine the depth of the final sample from a boring will
also be used for the optional borings.

Soil samples obtained from Site 48 will be analyzed for Level 2 VOCs and pesticides/
PCBs. The soil sampling plan for Site 48 is derailed in Table 4-4. Duplicate soil
samples will be collecied at each sampling point to provide a sample for possible Level 3
(confirmational) analysis. A minimum of 10 percent of the Level 2 samples will have a
duplicate sent for Level 3 confirmational analysis. Selection of the samples for Level 3
analysis will be determined by the ficld team leader or site hydrogeologist. The

mgm95-DOMT-CU05. WP 4-13 9729/95
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determination will be based on field screening results. One surface soil location will be
analyzed for TCL/TAL parameters to assess the presence of any contamination not
previously found. Field screening results will be used to select a biased location so that
the TCL/TAL analysis is performed ncar the area with the highest contaminant
concentrations. QC samples will be collected in accordance with the QAPP and are
indicated in Table 4-4,

4.4.7 Groundwater Sampling and Analysis

Information on whether releases from the site have affected groundwater quality in the
vicinity of Site 48 will be obtained by sampling the Fluvial Aquifer. Downgradient
groundwater quality will be monitored by sampling MW-26. Analytical testing will
mclude a full scan for TCL/TAL.

Groundwater from MW-26 will be sampled in accordance with standard groundwater
sampling practices outlined in Section 5.1 of the QAPP. Each groundwater sample will
be sent offsite for Level 3 TCL/TAL analysis as shown in Table 4-4.

4.5 Site 58: Pad 267 (Pesticides, Herbicides)
4.5.1 Site Description

Pad 267 refers 1o a concrete slab area approximately 150 ft by 200 ft that was formerly
Lhe site of Building T-267, the Pesticide Shop. The site is located north of Building 274
(Figure 4-1).

4.5.2 Site History

Past uses of Pad 267 include the storage and mixing of pesticides and herbicides that
were applied to DDMT grounds by DDMT Entomology Division personnel. Dates of
operation for the shop are unknown but are possibly from the 19405 to the mid-1980s.
The Installation Assessment {ref. 17) documentad that rinse water from pesticide and
herbicide spraying operations was dumped on the ground near the facility up until late
1980. The specific location where rinse water was dumped is unknown. After that time,
the rinse water was held for the mixing of later batches. Past pesticide and herbicide
spray operations at DDMT generally included 2,4-D on grassy areas, Monuron on
railroad track areas, pyrethrum in textile warehouses, Hy-Var-X in gravel areas, and
phostoxin (aluminum phosphide) for stack and transit fumigation (ref. 17). The
USAEHA Environmenta] Audit of DDMT (ref. 18} conducted in 1985 indicated that all
pesticide operations at DDMT were transferred to Building 737 and that Building T-267
(Pesticide Shop) was demolished, thus resulting in Pad 267,

mgma5-DDMT-0U3/005. WPS 4-15 9729495
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4.5.3 Existing Data

Previous investigations did not characterize potential soil contamination at this site.
MW-26 was installed in the Fluvial Aquifer near this site during RI activities (ref. 10).
Based on groundwater flow direction as shown on the November 1993 water table surface
map (Figure 2-9), MW-26 is likely to be cross-gradient of Site 58. Analyses of
groundwater samples from MW-26 detected VOCs and metals. Metals concentrations
were close to levels found in other monitoring wells,

4.5.4 Potential Contaminants of Concern

Based on the activities that occurred at the site, the potential COCs are pesticides and
herbicides. The history of Site 58 indicates that a variety of specific pesticides and
herbicides was used. Other than 2,4-D, each of the listed chemicals either is not
persistent in the environment (degrades quickly) or has no approved analytical methods
available by which it could be detected. Amnalysis for pesticides and herbicides will
include approved methods that cover chemicals that are persistent in the environment and
present an environmental hazard. The analytical methods that will be used for pesticides
and herbicides are indicated in Table 4-5.

The metals and VOCs detected in MW-26 are assumed to be from another source. None
of the activities at Site 58 would have presented the possibility of release of VOCs or
metals, Furthermore, the location of MW-26 is cross-gradient of the site, so contaminant
. levels in the groundwater at MW-26 would not necessarily reprasent groundwater quality
at Site 58. VOCs detected in MW-26 may be from an offsite source. The quality of
groundwater entening DDMT from offsite will be investigated through installation of a
Fluvial Aquifer monitoring well upgradient of the RI sites in OU-3 along the DDMT
facility toundary (ref. 15). The installation and sampling of this new upgradient well is
addressed in the QU-4 FSP, ;

4.5.5 Data Gaps and Site-specific Data Quality Objcctives

— — — r—
— — —

Site 58
Data Gaps and DQOs
Defense Depot Memphis, Tennessee

Datn Gaps DQOs

Preserce of soil contzmination Assess presence of soil contamination

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

Confirm resulis of Level 2 analyses with Level 3
analyses

Collect at least ong TCLSTAL sample to assess I
whether other wnknown contamination is present
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4.5.6 Soils Sampling and Analysis

To evaluate whether contamination exists at this site, surface soil samples will be
collected. Nine surface soil samples will be collected from the systematic locations
identified in Figure 4-2. Because the exact location of relcases is not known, samples
will be taken across the entire area of potential contamination. A significant amount of
this area has been paved, 50 surface soil samples will be collected from unpaved areas
nearest the locations indicated in Figure 4-2, The samples will be from the upper

12 inches of the soil beneath any gravel that may be present. These samples will be
analyzed for Level 2 pesticides and herbicides. One duplicate surface soil sample wilf be
analyzed for Level 3 TCL/TAL to assess whether any other contamination is present at
the site.

Optional soil samples may be collected if the field screening resulis indicate that
additional samples are required to evaluate the extent of contamination present at the site.
Sample locations will be determined by review of the analytical results obtained from the
primary sampling locations. Optional soil borings will include additional samples from -
depths of 10 and 20 fi bls. '

Additional samples may also be collected from areas where there is visual evidence of
contamination. Field personnel will survey the area for indicators of contamination such
as stained $¢il or distressed vegetation. If an area of possible contamination is found, a
surface soil sample will be collected and analyzed by Level 2 methods for pesticides and
herbicides. The field team leader will use the resulis to decide whether additional surface
soil samples or soil borings are needed.

The soil sampling plan for Site 58 is detailed in Table 4-5. Duplicate soil samples will
be collected at each sampling point to provide a sample for possible Level 3
(confirmational} analysis. A minimum of 10 percent of the Level 2 samples will have a
duplicate sent for Level 3 confirmational analysis. Selection of the samples for Level 3
analysis will be determined by the field team leader or site hydrogeologist. The
determination will be based on field screening results. One surface soil location will be
analyzed for TCL/TAL parameters to assess the presence of any contamination not
previously found. Field screening results will be used to select a biased location so that
the TCL/TAL analysis is performed near the area with the highest contaminant
concenirations. All samples will be collected in accordance with the GAPP. QC samples
that will be collected at Site 58 are indicated in Table 4-5.

4.5.7 Groundwater Sampling and Analysis

Groundwater contamination near Site 58 is not suspected because of the low mobility of
pesticides and herbicides. Therefore, no monitoring wells or groundwater monitoring are
praposed for the site.

thgm5-DOMT-0U005 WPS 4-18 2/29/05
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4.6 Site 59: Building 273 (Pesticides, Cleaners)

4.6.1 Site Description

This site consists of a mixing area for golf course pesticides and herbicides,
approximately 10 ft by 50 fi, located next to the DDMT Golf Course and practice putting
green.

4.6.2 Site History

This site had reportedly served as a mixing area for golf course pesticide and herbicide
spray operations (ref. 10). Further details concerning this operation are unknown. The
dates of operation for the site are unknown but are assumed to be from the 1940s to the
mid-1980s.

4.6.3 Existing Data

Two surface soil samples (0 to 12 inches in depth) were collected at this site during the
1990 RI activities (ref. 10) and detected VOCs, PAHSs, and pesticides. Results and
sampling locations are provided in Appendix B. The levels of VOCs detected were quite
low. Most were below method quantitation limits and many of the VOCs were common
laboratory or field contaminants that are not believed to be the result of environmental
contamination. A number of PAHs were detected at elevated concentrations. The
pesticide levels (especially DDT and its breakdown products) detected generally indicate
that either minor spillage or disposal of pesticide rinse water may have occurred in this
area.

4.6.4 Potential Contaminants of Concern

The history of activities at the site and results of the previous surface soil samples
indicate that the potential COCs are PAHs, pesticides, and herbicides. As was discussed
for Site 58, the pesticides and herbicides that will be monitored are those that persist in
the environment and therefore present a hazard. The specific analytical methods are
indicated in Table 4-6. ‘ ‘

memy3-DDMT-0U3/005. WP5 4-19 0128105
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. 4.6.5 Data Gaps and Site-specific Data Quality Objectives
Site 55 -|
Dats Gaps and DQOs
‘ Defense Depot Memphis, Tennessee
Data Gaps DQOs |
Yertical and horizonial extent of 501l eontamination Assess the vertical and horizontal extent ef soil |
contamination

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

Confirm results of Lavel 2 analyses with Level 3
analyses

Data for pecforming a risk assessment Collect dara that support a statistically based
comparison to background concentrations and PRGs

Collect at least one TCL/TAL sample to assess
whether other unknown contamination is present

. 4.6.6 Soils Sampling and Analysis

- This site is close to the Golf Course Pond and has previousty documented levels of PAHS
and pesticides in its surface soils. Surface and subsurface soil samples will be cotlected
to assess the vertical and horizontal extent of contamination.

Surface soils will be sampled at nine locations {two borings and seven surface soil
locations) around this site (Figure 4-2) and analyzed for Level 2 pesticides, herbicides,
and PAHs. One surface soil sample will be analyzed for Level 3 TCL/TAL. All
samples for Site 59 will be analyzed as indicated in Table 4-6.

Subsurface soil samples will be collected to assess the vertical extent of contamination.
Two 10-ft-deep soil borings will be taken. The borings are located on each side of
Building 273 as shown in Figure 4-2, and samples will be collected from the borings at
depths of 5 and 10 ft bls. Each sample will be analyzed for Level 2 pesticides,
herbicides, and PAHs.

Additional samples may also be collected from areas where there is visual evidence of

contamination. Field personnel will survey the area for indicators of conlamination such

as stained soil or distressed vegetation. If an area of possible contamination 1s found, a

surface soil sample will be collected and analyzed by Level 2 methods for pesticides and

herbicides. The field team leader will use the results to decide whether additional surface
. soil samples or soil borings are nceded.

mam%3-LDMT-C U0, WS 4-21 9/29/93
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The soil sampling plan for Site 59 is detailed in Table 4-6. Duplicate soil samples will
be collected at each sampling point to provide a sample for possible Level 3
{confirmational) analysis. A minimum of 10 percent of the Level 2 samples will have a
duplicate sent for Level 3 confirmational analysis. Selection of the samples for Level 3
analysis will be determined by the ficld team leader or site hydrogeologist. The
determination will be based on field screening. For the surface soil analyzed for
TCL/TAL, screening results (Level 2} will be used to select a biased location so that the
analysis is performed near the area with the highest contaminant concentrations. All
samples will be collected in accordance with the QAPP. QC samples that will be
collected at Site 59 are indicated in Table 4-6.

One sample will be collected from one of the borings (at the 10-foot depth) at Site 59 for
geotechnical analyses. The purpose of the analyses is to obtain initial geotechnical and
fate and transport data on subsurface soils for OU-3. The hydrogeologist will select the
sample for the analyses 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), alkatinity (EPA 310.1M]}, cation exchange capacity (SW-840
Method 9080), and total organic carbon (EPA Method 415.1M).

4.6.7 Groundwater Sampling and Analysis

Groundwater contamination beneath Site 59 is not suspected because of the low mobility
of PAHs, pesticides, and herbicides. Therefore, no monitoring wells or groundwater
sampling are proposed for the site. )

mgme5-DDMT-0L3/005. WhS 4-22 929/95
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5.0 Additional Data Collection

5.1 Investigation of Potential Contamination near MW-24

MW-24 is located in the southwest section of OU-3, No known RI sites are located in
the immediate vicinity of this well. In November 1993, low levels (less than 0.01 paris
per billion [ppb]) of PAHs were detected in MW-24, although none of the concentrations
exceeded EPA Region III's risk-based concentrations for tap water. These compounds
have not been detected in this well during previous sampling events. To assess the
presence of contamination, MW-24 will be purged in accordance with the procedures
outlined in Section 5.4.2.7 of the QAPP (ref. 1). The well will be sampled for PAHs by
SW 846 Method 8100 at an FBL (Level 3 data quality) in accordance with the procedures
cutlined in Section 5.1 of the QAPP. If constituenis are detected above established
background concentrations or PRGs, whichever is higher, a plan will be developed for
investigating sources near MW-24.

5.2 Fluvial Aquifer Characteristics

After well development, the hydraulic conductivity of the water-bearing zone in which
each new maonitoring well in QU-3 is screened will be estimated using a pneumaltic slug
test methed. 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 collecting the data is relatively simple. The values of hydraulic conductivity derived
from the slug tests will provide information useful 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-3 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 to 1ts 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 (2 slug) or by using a pneumatic
device to evacuate the well bore under pressure, followed by an instantaneous release of
pressure. The water level response in the well bore is generally observed with a pressure
transducer placed below the water table coupled to an automatic data logpger.

The pneumaiic slug test method will allow testing to be performed quickly, and the
results will eliminate much of the noise in the very-early-time-data that is oflen present in
manual slug test methods. All materials used in the slug test {e.g., water level tapes,
pressure transducers) will be decontaminated before use in accordance with Section
5.4.2.9 of the QAFP (ref. 1).

mzm25-DOMT-QUIANG, WPS 5-1 9/29/95
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To analyze the slug data test, the project hydrogeologist will select a published, generally
accepted analytical method (such as Bouwer, 1989) (ref. 19) that ts appropriate for the
hydropeologic conditions at DDMT.

5.3 Preliminary Data Needs for Remedial Alternatives

After the RI field work has been completed, the data will be evaluated 10 assess the
appropriate future disposition of a site (NFA, FS, or IRA). Sites that require a feasibility
study to meet the objectives of the program may require additional data collection. The
additional data will be used to support evaluation of remedial alternatives, to refine
selection of aliernatives, or to collect data to support remedial design activities,

5.3.1 Initial Alternatives

A cursory review of the RI sites at OU-3 has been conducted to develop a list of
preliminary remedial alternatives. These initial alternatives have been identified from
existing data, the preliminary contaminants of concern, and knowledge about treatment
technologies available.  The initial alternatives do not represent a complete, detailed
evaluation of alternatives, nor do they represent the final remedy, They are intended to
represent an initial artempt at identifying alternatives that are likely to be on the final list
for evaluation of site remedial action. Initial alternatives for remediation of soil and
sediment at each site are provided in Table 5-1 (zlternatives listed are for soil and
sediment 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-3 is completed,
groundwater at DDMT will be evaluated facilitywide. To improve 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
aroundwater contamination. The facilitywide strategy for groundwater is discussed in
Section 4 of the OU-4 FSP.

5.3.2 Data Collection

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
identified alternatives. A decision will be made in the field for each site as to whether
the identified data need to be collected during the R1 field investigation, This decision
will depend upon the following:

. Concentration of contamination at levels indicating F$ activities may be
required

mpmY5-DDMT-DUI3 006, WS 3-2 92935
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. Spatial magnitude of contamination beyond an appropriate extent for a
removal action

» Character of contaminants (VOCs, PAHs, metals, eic.) indicating
applicable remedial options

The decision about collecting the data to evaluate remedial alternatives will be made by

the field team leader, site hydrogeologist, and the project manager. Data collection for

turure phases of field investigation should be identified by using data collected in the RI
freld investigation and by completing a detailed identification of remedial alternatives for
each site.

5.4 Water Level Measurements

The flow direction of the Fluvial Aquifer in QU-3 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 planned for
installation in QU-3. These data will provide valuable information on groundwater {flow
direction in OU-3.

5.5 Quality Assurance/Quality Control in the Field

The goal of QA in the field is to provide data of known gquality to the project team to
support the decision-making 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 fietd
activities in accordance with approved work plans, policies, and field procedures.
Sections 3 and 4 of 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 wil) occur at
DDMT. These procedures will provide for greater consistency in the work performed
and provide for high-quality sample collection and analysis. The procedures outlined in
the QAPP that address the field effort are as follows:

. Field documentation
. Sample numbering and containers
» Sample chain of custody

memes-DOMT-DU3 006, WPS 3-5 9/19/08
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. Sample shipment
. . Field QC samples
. Disposal of investigation-derived wastes
. Field instrument calibration
. Soil, groundwater, sediment, and surface water sampling
* Soil bering and monitoring well drilling
. Geophysical survey and logging
. Surveying

Field QC samples will be collected 19 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:

. Equipment blanks: one per day per type of equipment used for collecting

Trip blanks: one per day per cooler containing VOC samples

a sample
» Field blanks: one per week per source of water used for decontamination
. Field duplicates: 5 percent of Leve] 2 samples and 10 percent of Level 3
samples
. Matrix spike/matrix spike duplicates: 5 percent of the samples collected

from each matrix; at least one per matrix every 14 days

» Split samples; to be collected at a rale of approximately 1 percent: rwo
will be collected during the OU-3 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 Scction 4 (Tables 4-2 through 4-6).

mMEmas- DDMT-OUIIN06, WPS 5-6 0/29/95
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Table B-3
Positive Results in Groundwater

¢ Operable Unit 3 125

Defense Depot Memphis, Tennessee

PARAMETER {(UG/L) - DATE MCL | MW24 MWZ5 MWIA

HALGGENATED VOLATILES {(ugl)

Carban Tetrachloride PHASE [ 5 -- pl) 51
PHASE 11 - -- 5

Chloroform ' PHASE 1 100(c) -- - 11
PHASE T -- -- pa]

Methylene chloride PHASE| 5 -- -- 18]
PHASE I1 -- - --

Tewachlorethene PHASEI 5 - 2 10
PHASE 11 -= 7 5

Trchloroethens PHASEI 5 - - 3l
FHASE Il - - £

. NONHALOGENATED VOLATILES (ug/)

Acetone PHASEI -- Al 28) 41

PHASE I — - -

NONHALOGENATED SEMIVOLATILES {ugf)

Di-n-buty] phthalate PHASE | — - - -
PHASE Il —— == --
Di-n-octyl phthalaws PHASEI -~ - -- 31
N-Nitrosodiphenylamine PHASE | -- 2 5] —
Phenoi PHASEI  -- - -~ -
bis(2-Ethylhexyl) phthalate PHASEI -- 5) -- 91
PHASE II - -- -
METALS {ug/l}
Arsenic PHASE1 50 -- -- -
PHASE I -- -- 50
Lead PHASETI 50415 (] 152* 128 -
PHASET -- 70 50
Mercury PHASE [ 2 AN 1.7 AN
PHASE T - == -
Antimony FHASEI G - - -
. PHASE I - 60 50
Barium PHASEL 2000 167 1550 oos
FHASE [l Bl 414 80

Source: Rl Repart, 1990 B-10




Table B-3 .l 2 5
Positive Results in Groundwater

. Operable Unit 3
Defense Depot Memphis, Tennessee

PARAMETER (UG/L) DATE  MCL | MW24 MW25 MW26

Catdmium PHASEI 5 | 1EN* - -

PHASE I — - -
Chromium (d) PHASEI 100 3l 137 150
PHASE II -- 40 10
Capper PHASE [ 1300(f)] 8B 209 268
PHASE 1T 50 20 40
Nickel PHASE1 10O 16 125 58
PHASE I -— - --
Zinc PHASE L 5000 (h)| 193 408 A0
PHASE T 170 120 120

MCL - SDWA Maximum Containment Level
(¢) Tatal rihalomethanes
{d) No distinction between Chromium [11 apd Chromivm V1.

. (e} MCL/ Action Level
(} MCLG. Primary MCL is Treamment Technique.

(h) Secondary MCL

B (Inorganie) = Valee less than the Contract Reguired Detection Limit
{CRDL) bue greater than the Insorument Detection Linmt (IDL}.

B (Organic) = Found in method blank,

J = Estimated value less than the sample quantitation limt but greater
than zero.

N = Spiked sample recovery not within control limits.

* = Duplicate analysis ool within contral limits.

— = Noi detected.

NA = Mot Availahle.

Source: Rl Report, 1990 B-11




Table B-4
Positive Results in Surface Soils 125
. 0Old Transformer Storage Yard
Operable Unit 3
Defense Depot Memphis, Tennessee

36

FHASE |
PARAMETER 8530 5831
HALOGENATED YOLATILES (ug/kg)
[Methylene chloride T 18|
NONHALOGENATED VOLATILES (ugikg)
Acelone 41 71B
Toluene k) -
NONHALOGENATED SEMIVOLATILES (ne/ke)
. bis(2-Ethylhexyl) phihalate 350BJ 4608
Polynuclear Aromatic
Hydrocarbons (PAHSs)
Benzo{a)anthracene 2401 -
Bemzo{a)pyrene 1501 -
Benzo{b}luoranthene Kyl -
Benzol(gh.iperylene 2308 —
Chrysene 2300 —
Fluoranthene 350) -
Indznof1.2,3-cd)pyrene 180) —
Phenanthrene 210) -
Pyrene 340) -
Total PAHs 2330 -
PESTICIDES [ugpfkg)
4. 4-DDE 78D I8
4 4-DDT 1000D 190D
METALS (mg'kg)
Arsenic 19 12
. Lead 81 5
Mercury 0.04 Q.02
" |Antimony 4 _

. Source: RI Reporn, 1930 B-12




Table B-4

Positive Results 1 Surface Soils 125 97
. Old Transformer Storage Yard
Operable Unit 3
Defense Depot Memphis, Tennessee
PHASE I
PARAMETER i 5530 $831
Barium 78.1 21.9
Cadmium 1 -
Chromiom ** 14 10
Copper 22 6
Wickel 13 3
Silver 04 -
Zine Y 11

B (Organic) = Found in method blank.
D = [dentilied in an analysis at a secondary dilution factor.
J = Estimated value less than the sample quantitation limit, but greater than zero.
— = Not detected.
. +* = Np distincton beween Chromium (111} and Chromiom {V1).

Source: R1 Report, 1990 B-13




Table B-5

. . : 125 9
Positive Results in Surface Soils 8
. Golf Course
Operable Unit 3
Defense Depot Memphis, Tennessee
PHASE I o PHASE IT
PARAMETER 5512 - 5513 8514 5837 3550
HALOGENATED VOLATILES ug/kg
Chlorofarm - - 2] - .
Methylene chloride 14B 21B 158 138 168
Tetrachlorethene — - - pd) -
Trichloroethene — -- - 4] --
NONHALOGENATED VOLATILES ug/kg
Acetone ) 38 24 15 22
Toluene 17 ql 6J k] -
Total xylenes — — -- BJ --
. NONHALOQOGENATED SEMIVOLATILES ug/kg
bis(2-Ethylhexyl) phthalate | SDOR1 2108 27008 TI10B] 17008
MN-Nirosodipheny lmnine 160! 2801 3401 - --
Polynuclear Aromatic
Hydrocarbons (PAHS)
Acenaphthene - - -- - 200
Anthracens -- - pLiH -- 3
Benzofajanthracens - 70 o204 - g10J
Benzolaipyrene - a0 333 - &1
Benzo(b)fluoranthene - 4201 11097 6201 11003
Beozo(p.h.iyperylene - -- RO - .-
Benzo(k)fluoranthene - 3401 1100J - --
Chrysene - 39031 1200 - 990]
Fluornthens 130 65301 2700 TE0) 2200
Fluorene - -- - - 160
Indeno({1,2,3cd)pyrenc - - 7000 - 3701
Phenanthrene - 3101 16001 520) 2000
Pyrene 210] 5601 1700] 580) 2500
Towal PAHS 560 3,260 13010 2.500) 11,270

Source: RIReport, 1990 B-14




Table B-5
Positive Results in Surface Soils

. Golf Cours-e 125 9g
Operable Unit 3
Defense Depot Memphis, Tennessee
. PHASE 1 | PHASEW

PARAMETER ) S o 5512 5513 5514 §837 | S850
PESTICIDES ug/kp
4,4-DDE - 2000D 244D -~ 1200D 43000
4.4-DDT 870 290 - 4000D 30D
Dieldrin : 7600 B30D 2000D 1400D 300D
Heptachlor - - - - 1100Z
Heptachlor epoxide - - - - 3402
beta-BHC —_ - -- - 2500
METALS mpfkg
Arsenic EX) 22 41 42 12
Lead 30G* 0G* BOG* 71 157
Mercury 0158 0.IN 0.8M 0.32 0.5
Antunony - -- 5.0B 50 -

. Barium : g5.8 118 117 T6.% 78.4
Cadmium - - - 10 1.9
Chromium ** 204G 130 166G 13 17
Copper 3ar 21+ 26 i3 15
Mickel ' 13* 12= 12* El B
Zinc 21.26 89.30G 823G 20.4 280

B (Inorganic} = Value less than the Contract Required Detection Limdt {CRDL), but greater than the
Inserumeni Detecion Limit (IDL).

B (Organic) = Found in method blank.

D = Identifted in an analysis 2¢ 8 secondary dilution factor.

G = Mative analyts > 4 times spike added, therefore acceptance criteria do not apply.

J = Estimated valoe tess than the sample quantitation limit, but greater than zero.

N = Spiked sample recovery not within contrel limits.

£ = Marrix interference; compound not positively idemifiable,

* = Duplicate analysis not within control limits.

= = No distinction between Chremium {(1I) and Chromiom (VD)

— = Not detectesd.

Souvrce: RI Report, 1990 B-15




125 100

Water Quality Biological Study
Number 32-24-0733-86
United States Army Environmental Hygiene Agency (USAEHA)
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Table B-6

Source: USAEHA, 1986

Positive Results in Surface Water 125 10}
. Operable Unit 3
Defense Depot Memphis, Tennessee
COLF COURSE
LAKE DANIELSON POND
SAMPLE STTE SAMPLE SITE
PARAMETER DETECTION SAMPLE
LIMIT DATES 2 k) 5
METALS (mgp /1)
ANTIMOMNY 1.00 11&12 MARCH 35 - - -
ARSENIC 0.1 11&12 MARCH 85 - - -
BERYLLIUM 0.05 11&12 MARCH 86 - - -
CADMITIM 0025 11&12 MARCH 86 - - -
CHROMILIM 0.05 11&12 MARCH 86 - - -
COPFER 0.05 11L& 3 MARCH 86 - - -
LEAD 0.05 11L& 82 MARCH 856 - - -
MERCURY 0.002 1L&12 MARCH 86 - - -
NICKEL 0.05 1L&12 MARCH 86 - - -
SELENIUM 0.01 11&42 MARCTEI B& - - -
THALLIUM 0.0l I1& 12 MARCH 86 - - -
[ZIWC 0.05 11&12 MARCH B& - - -
ASE NEUTRALS {ug /1)
BENZIDENE 4-CHLORO-1-METHYLPHENOL 1] IL& 12 MARCH 86 - - -
3-F-DICHLOROBENZIDENE 10 11&12 MARCH 86 - - -
BIS{2-CHLOROETHYL) ETHER 1] Il&12 MARCE 86 - - -
BIS{2-CHLORQETHOXY) METHANE 1a 11&12 MARCH B& - - =
BIS{2-CHLORQISCPROPYL) ETHER LG 11& Y2 MARCH B6 - - -
+BROMOPHENYL PHENYL ETHER 1] 11&12 MARCH 86 - - -
4+ CHLOROPHENYL PHENYL ETHER LG 11&12 MARCH 86 - - -
ISOFHORONE 1] I1& 52 MARCH 86 - - -
NTTROBENZENE La Il&12 MARCH 86 - - -
2A4-DINITROTOLUENE 1] 11&}2 MARCH B6 - - -
2 &DINITROTOLUENE e I1&42 MARCH 86 - - -
N-NTTROSDIMETHYLAMINE 1a I1&12 MARCH E6 - - .
N-NTTROSDIPHENYT. A MINE 1a 1L&12 MARCH 86 - - -
N-NTTROSODLN-PROPYL AMINE 1a 11&12 MARCH A6 - - -
BENZYL BUTYL PHTHALATE La 11&12 MARCH 85 - - -
BIS(2-ETHYLHEXYL) FHTHALATE Lo Il&12 MARCH 856 - - 21
DI-N-BUTYL FHTHALATE 10 11&12 MARCH 8& - - -
DI-N-OCTYL FHTHALATE g 11&12 MARCH 8& - - 9
DIETHYL PHTHALATE 10 11&12 MARCH 86 - - -
ACENAFTHENE Lo 11&12 MARCH 86 - - -
ACENAFPHTHYLENE 19 11&12 MARCH 86 - - -
ANTHRACENE 10 11812 MARCH BS - - -
NZOXAJANTHRACENE 10 1&12 MARCH BG - - -
ENZO{APYRENE 1a 11&12 MARCH B6 - - -
BENZOBYFLUORANTHENE 10 11&1E MARCH Kb — - -
B-17




Table B-6
Paositive Results in Surface Water

Source: USAEHA, 1986

125 10
. Opﬂl’&blﬂ Unit 3 :
Defense Depot Memphis, Tennessee
GOLF COURSE
LAKE DANTELSON POND |
- . ‘ SAMPLE SITE SAMPLE SITH
PARAMETER DETECTION SaMPLE
. . LovIT . DATES L 2 3 5
BENZO(K)FLUORANTHENE 10 i1&I2 MARCH 8 - - ~ -
CHRYSENE 1 |1&12 MARCH 86 - - - -
FLUORANTHENE L 11&12 MARCH B6 - - - -
MAFTHALENE ¢ 11&12 MARCH B6 - - - -
PHENANTHRENE 1] 11&12 MARCH B6 - - - -
BYREME 10 I 1&12 MARCH BS - - - -
HEXACHLOROCYCLOPENTADIENE 10 11412 MARCH 86 - - - -
HEXACHLOROBENZENE 10 11432 MARCH BS - - - -
HEXACTHLORDBUTADIENE 10 114012 MARCH B& - - - -
HEXACHLOROETHANE 1a 1i&L2 MARCH Bg - - - -
1.2-DICHLCROBENZENE 10 11412 MARCH 6 - - - -
1,24 TRICHLOROBENZENE 10 11&12 MARCH 86 - - - -
1.3-DICHLOROBENZENE 0 11&12 MARCH 86 - - - -
1,4-DICHLOROBENZENE 1B 11&12 MARCH 86 - - - -
CHLORON AFTHALENE 10 11&12 MARCH 86 - - - -
‘ENZUI:G.I-M]PY]IENE 25 11&12 MARCH 86 - - - -
DIBENZO A H}ANTHRACENE 25 11&12 MARCH 86 - - - -
IDENOXL 2 3-C INPYRENE 25 11&12 MARCH 86 - — - —
ACID EXTRACTABLES {ug / I}
-CHLORCPHENOL 25 §1&12 MARCH 86 - - - -
2 A-DICHLOROPHENOL 15 [1&12 MARCEH 86 - - - —
14-DIMETHYLPHENOL 15 L1&12 MARCH 86 - - - -
1-NITROPHERTOL. 25 L1412 MARCH R - - - -
4-NTTRGPHENOL 25 11212 MARCH 86 - - - -
PENTACHLOROPHENOL 25 1I&12 MARCH 36 - - - -
PHENQL 25 11&12 MARCH 88 - - — -
2.4 8- TRICHLOROPHENOL 250) li&12 MARCH 86 - - - -
2 4-DINITROFHENOL 250 I1&12 MARCH B& - - - -
2-METHYL-4,5-DINITROFPHENOL 250 11&12 MARCH Ré - - - -
PESTICIDES f PCR'S {ug /1)
ALDRIN 015 11&12 MARCH Bg - - - -
ALPHA BHC 030 11&12 MARCH 86 - - - -
BETA BHT a.20 11£12 MARCH 86 - - - -
CHLORDANE (TECH) 120 11812 MARCH 86 - - - -
CHLORDANE - CIS 014 11&]1 MARCH 86 - - - -
CHLORDANE - TRANS 0.6 L1&!2 MARCH 86 . - - -
HLORPYRIFGS 032 11&12 MARCH 66 - - - -
4-D (ACID EQUTY) 3.30 11&12 MARCH BG - - - -
OF - DDD 0.40 11&12 MARCH 356 BOL — - -
B-18




Table B-6

Positive Results in Surface Water 125 103
. Operable Unit 3
Defense Depot Memphis, Tennessee
GOLF COURSE.
LAKE DANIELSON POND

PARAMETER - DETECTION SAMPLE S A
' LEMIT DATES . 1 2.0 3 . 4 . s
P - DD 0.40 11&52 MARCH 84 BDL - - - -
O.F - DDE .40 11&12 MARCH 86 BLL - - - -
P.F - DLE G40 11&12 MARCH 86 B - - - -
OF - DDT 060 11412 MARCH 85 BOL - - . -
PP -DOT 0.60 11&12 MARCH 865 0.B3 - - - -
DIAZINOMN L.0G 11%1I MARCH 56 - - - - -
DIELDRIN 0.24 1i&12 MARCH 85 - - - - -
ENDRIM 0.04 L1812 MARCH 26 - - - - -
HCR 0.80 11412 MAECH 26 - - - - -
HEFTACHLOR 005 L11&12 MARLCH 36 - - - - -
HEPTACHLOR EPOXIDE 0.6 L1&12 MARCH 86 - - - - -
LINTIANE 0.05 11&12 MARCH 36 - - - - -
MALATHION 160 11&12 MARCH 86 - - - - -
METHOXYCHLOR L.60 118:12 MARCH 86 - — - - -
PARATHION .60 IE& 12 MARCH 86 - - - - -
004 11&12 MARCH 36 - - - - -
OXYCHLORDANE 006 11&12 MARCH 86 - - - - -
PARATHION .30 11&12 MARCH 85 - - - - . -
PCH {AROCHLOR 1242, 1248, 1254, AND 1260) 30 11&12 MARCHBS - - - - -
RONNEL 0.20 11&12 MARCH Bé - - - - —
SILVEX (ACID EQUIV) 050 11&12 MARCHE6 - - - - -
24.5-T{ACID EQUIVY 0.5 11&12 MARCH Eé - - - - -
TOXAPHENE 1.50 11&12 MARCH Rf - - - s -

- =NOT DETECTED

BDL = BELOW DETECTTON LIMITS

Source: USAEHA, 1986 B-19




Table B-7

Positive Results in Sediments 125 104
. Operable Unit 3
Defense Depot Memphis, Tennessee
: QOLF COURSE
. LAKE DANIELSON POND
DETECTION SAMPLE SAMFLE SITE SAMPLE SITH
FARAMETER LIMIT. DATES
1 2 3 4 5
METALS - SEDIMENT SUPERNATANT {mg /1)
ANTIMONY 1.00 | 1&12 MARCH BS - - - - -
ARSENIC neL L1 &12 MARCH 856 - - - - -
BERYLLIUM D43 11&12 MARCH A6 - - - - -
CADMIUM 0.01%5 11&12 MARCH 86 - - - - -
CHROMILM 0.05 11412 MARCH 86 - - - - -
COPPER 0.03 11412 MARCH 56 - - - - —
LEAD 00 11&%12 MARCH 85 - - - - -
MERCURY 0002  11&12 MARCH 8 0.02 015 0.04 0.04 D04
NICKEL 0.05 11&12 MARCH 86 - - - - -
SELENIUM 0.01 11&12 MARCH R4 - - . - -
THALLTUM .01 11&12 MARCH 86 - - - - -
ZINC 0.05 L1 &12 MARCH 86 - - — - -
.I'ETALS - SEDEMENT DR Y} (mg / kgl
ANTIMONY 0.30 11&12 MARCH 86 - - - - -
ARSENIC NA 11212 MARCH 86 169 173 13.5 .8 13
BERYLLIGM 1.30 11&12 MARCH B6 - - - - -
CADMIUM NA 11&12 MARCH B6 43 1.9 6.2 4.9 i8
CHROMILM Na 11&12 MARCH 85 156 3D 4 52 11
COPPER NA Li&!2 MARCH 85 58.6 B3.4 .5 E1.0 98
LEAD NA 11812 MARCH 85 560 220 40 250 FL]
MERCURY NA 11&12 MARCH 86 0.24 4 0.42 0.27 .36
WNICKE]{. Na 11&12 MARCH 85 2.7 217 ns 21,7 16.2
SELENILM 0.25 L1512 MARCH R& - - - - -
THALLIUM 0.25 [L&12 MARCH 86 - - - - -
ZINC Na 11&12 MARCH 85 gal 768 643 768 193
PESTICIDES { PCR'S (mg / kg)
ALDRIN G.050 11&%12 MARCH 26 - - - - -
ALPHA BRC 0.020 11&12 MARCH 85 - - - - -
BETA BHC 0.020 11&12 MARCH A6 - — - - -
DELTA BHC 0.060 11&12 MARCH 86
CHLORDANE 0400 11&12 MARCH 86 - — - - -
CHLORDANE (METAR ™ {400 11812 MARCH E6 1.11 1352 1.64 204 -
O.F - DDD 0120 11&12 MARCH&6 0.95 L34 0.77 097 -
P - DDD Q.100 11&12 MARCH & LR L] EN A 232 393 0.21
F-DDE 0120 &2 MARCH 86 - - - - -
P . DDE 0100 11&12 MARCH 86 1 53 422 4.75 0.22
0F -BDT 0.120 11&12 MARCH &5 018 1,24 .18 0.11 -

Source: USAEHA, 1986 B-20




Table B-7

Positive Resulis in Sediments 125 105
. Operable Unit 3
Defense Depot Memphis, Tennessee
GOLF COURSE
LAKE DANIELSON - : POND -
DETECTION SAMPLE ' SAMPLE SFTE - ’ SAMPLESITE .
PARAMETER LDMIT DATES
1 -2 3 5 - 5
PF-DDT Q.150 11&12 MARCH 85 .77 .81 0.5 095 0.1s
DIAZINGMN 0.05t 11&12 MARCH 88 - - - — -
DIELDRIN 0.070 L1&12 MARCH 86 - - - - -
ENDRIN 0130 L1&12 MARCH BS - - - - -
HCE Do 11&12 MARCH 86 - - - - -
HEFTACILLOR EPOXIDE 0.050 11&12 MARCH E6 - - - - -
LINDANE 0.024 F1&12 MARCH B6 - - - - -
MALATHION (L] 11812 MARCH B — - - - -
METIHICXYCHLOR 0.500 T1&12 MARCH 84 - - - - -
METHYL PARATHICN 0.030 11&12 MARCH 86 - - - - -
MIREX 0120 11&12 MARCH 86 - - - - -
OXYCHLORDANE G030 11&E2 MARCH 86 — - - - -
PARATHION 0.0 11&12 MARCH RS - - - - -
PCB (ARDCHLOR 1242, 1248, 1254, AND 1260) 0.1 11&12 MARCH 85 — - - - —
.OJ{APHENT-: 4,000 11&12 MARCH £6 ~ - - - —

* = Memabalized/tota] constituents chlordane that includes cis and trans chlordane
— = NOT DETECTED
HOL = BELOW DETECTION LIMITS

Source; USAEHA. 1986 B-21




Table B8

Positive Results in Fish Tissue 125 106
Operable Unit 3
. Defense Depot Memphis, Tennessee
GOLF COURSE
LAKE DANIELSON POND
GATFISH GOLDFISH

FARAMETER A B c D A g
METALS (mg / kg)
ANTIMCNY <{1.992 <954 =1.05 =},00 «(,502 < .578
AMASENIC <1.5932 «(.054 <1.0% =100 =.282 <0 S78
BEARYLLILIM <li9a «<0.101 <D.208 «{}, 200 <. 158 <, 198
CADMILM =0).05% <0085 <0108 <0, 100 0,080 <3.038
CHRADH LM < 2898 « 2.08 =313 = 3,00 = 2,98 < 294
COFPER =397 508 <418 = 4,00 <387 <183
LEAD D.794 1.15 0,628 = 0,200 0,297 < Q198
MERCURY <0039 <0038 <0042 <0020 oza  nam
HICKEL = B2 « 354 « 105 = 144 = 552 < .78,
SELEMIUM < 0,198 < 04 «< (.209 < {200 = [.158 = 0,198
(THALLILIM «0.198 =013 « 0,205 <0200 = [.198 = 0.196
ZING 3.57 198 3.97 akb 14.9 10.B
PESTICIDES / PCE'S {mg / kg)
ALDAIN - - - - - -
ALPHA BHG - - - - - -
BETA BHC - - - - - =
DELTA BHC — — - . - -

. CHLOADANE - - - - - -
CHLORDANE [METAB) 2.13 2143 201 182 D14 0.50
CHLORPYRIFDS oQ12 0.008 24023 {1,008 - -
0.P-0D0 0.51 057 OS50 (.43 n.02 0.7
P.F-DDOD 4,08 478 1.e8 3.58 DB 1.42
Q.7 -DDE - + + + - +
P.P - COE 18.55 15.85 .44 11_E2 1,25 4.81
o.P-DDT 0.55 0.83 0.29 047 - —|
PP -D0T 2.8 2.8 1.38 1.86 - -
DIAZINOM - - - am - -
DHELORIN 0.1 9.8 O.1B 018 .03 49.57
ENDAIN - - - - - -
HCB - - - . - -
HEPTACHLOR - - - - - -
HEPTACHLOR EPOXIDE - . + + + "
LINDAME - - - . - -
MALATHION - - - - - -
METHOXYCHLOR - - - - - -
METHYL PARATHION - - - - - -
MIREX - - - - - -
OXYCHLORDAMNE - - + + + +
PARATHICON - - - - - -
PCE {(ARDCHLOA 1242} - - - - - -
PCE (AROCHLEA 1248 & 1254) - - - - - -
PCE (AROCHLOA 1 260) iJ.a5 .48 034 Gaa 1.13 2.84
TOXAPHENE — - — - - -l

+ = Unable to separate

—=MNOT DETECTED
* = Metabolized/tatal constituants chlordzane that ingludes ¢is and trans chiordana

Source: USAEHA, |98 B-22
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Table B-9 125 108
Positive Results (Above Delection Limits) of
MNovember 1993 Groundwater Monitaring
. Operable Unit 3
Defense Depot Memphis, Tennessee

D MW [MW2S  [MWI6
COLLECTION DATE 1171483 [111383 1140953
COLLECTION TIME . 17:00 08:20 19:30
PARAMETER LIST CODMTW.1[CDDMTW.[[CDDMTW. |
STORET*METHOD [PARAMETER NAME UNITS
32101-8010-G BROMODICHLORGMETHANE UGAL
32102*8010-G CARBON TETRACHLORIDE UG 2.16
34301 *5010-G CHLOROBENZENE UGL
32106*2010-G CHLOROFQRM UG
JM95°ED10-G 1.1-DICHLOROETHANE UG
3453 1+3016-G 1.2 DICHLORODETHANE UGAH
34501+8010-G 1.1-DICHLOROETHYLENE UGAL
3434678010-G TRANS-1.2-DICHLORO ETHENE _|GGIL
34427°8010-G METHYLENE CHLORIDE UG/
34515°8010-G 1.5.2.2 TETRACHLORO ETHANE __|UGIL
34475°E010-G TETRACHLOROETHENE UGIL 112 650
34506“E010-G I.L.I TRICHLETHANE UGIL
3451 18010-G 112 TRICHL'ETHANE UG
391EG*RR10-G TRICHLORCFET HENE UGL 1.29
14010“R020-G TOLUENE UGL
39100*8270¢1520-G _|BIS (2 FTHYL HEXYL) PHTHALATE {UGL 9.6 40 5.8
101104827043520.G_[DI-N-BUTYLPHTHALATE UG
34376°8270/1520-C_|FLUDRANTHENE UGIL
34694 *8270r3520-G_|PHENOL UGIL
1205 *8310/3520-G | ACENAPHTHENE UG
34220*8310/3520-G_|ANTHRACENE UG
34526*831073320-G_{BENZO(A)ANTHRACENE UGIL 0.009

. 34247°8310/3520-G_|BENZO(AYPYRENE. TG 0,004
34230*83103520-6 |BENZO(B)FMLUCRANTHENE LG 0.005 0.002
34521+83107520-G_|BENZO(GHIPERYLENE UCA
34242783 10/3520-G_|BENZO(KIFLUORANTHENE GG 0.002
34120+8310/3520-G_|CHRYVSENE UGA.
355683 1003520-G_| DIBEN(A HDANTH'CENE uGA,
34376*8310/1520-G_|FLUORANTHENE UGL 0.009 0.007
34403"8210526-G_|INDENG(1,23-CD) _PYRENE UGL
34696*8310/3520-G_|NAPHTHALENE UGH,
34461743 10/3520-G |[PHENANTHRENE UG
34469°§310/520G |PYRENE UGL
19330°K080A520-G_|ALDRIN UG
39330° 808035 20-G _|DDDPF UGL
39320*808073520-G_|DDEFP UG
39300*5080A520-G | DDT,FF UGiL
393808080520-G | DIELDRIN UG
39420°8080v1520-G |HEFTACHLOR EPOXIDE UGA
1105°6010-G ALUMINUM,TOTAL UG 45500 33300 23400
1002*7D60-G ARSENIKC, TOTAL UGAL
10076010-G BARIUM.TOTAL UGL 358 589 360
1027*6010-G CADMIUM, TOTAL UG
1034*6010-G CHROMIUM. TOTAL UGA, LB 109 493
10377010 COBALT TOTAL UGA 156 103 TN
1D4276010-G COPPER TOTAL UG 1.6 90.1 973
1D5H+7421.G LEAD TOTAL UG 244 218 17.5
7190077370-G MERCURY.TOTAL UGIL_ 031 0.26 0.28
1092°6010G - [ZINCTOTAL uGA. 268 148 107
703007 150.1-G RESIDUE, DISS (TDS) MG/L 11 373 250
1106*6010-G ALUMINUM.DISS UG 194
1005 5010-G BARIUM.DISS UG 188 9 71
1040° 5010-G COPPER_DISS UG

. 1049°7921.G LEAD.DISS UG
1090*60 10 G ZINC.DISS UG

Sowwe: Envireamental Science and Enginesering, Inc., 1994
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Surface Water Sampling

At each of the four sampling locatians out in the water body, surface water will be collected
from two sampling depths. One sample will be collected within the top 24 inches down from
the water surface and one at approximately 1 ft above the bottom. Water at these discrete
depths will be collected using a 1.2-liter Kernmerer sampler. This sampler is & messenger-
activat:d device construcied of Teflon® and plastic, The sample comes into contact only with
Teflon.

The device will be cocked open to allow free flow of water as it is lowered by rope to the
sample depth. The sample will be contained using a line messenger to trip the closing
mechanism, After retrieval, collected water will be dispensed directly into the sample
containers. This process will be repeated until all sample bottles are filled, Surface water will
be sampled before sediment sampling or other activities that may suspend sediments or disturh
the water column. The top surface sampie will be collected first. Before being used, all
sampling equipment will be decontaminated in accordance with the QAPP (ref. 1).

Sediment and Soil Sampling within Surface Water Bodies

Where the vertical distribution of sediment and soil contamination is being investigated in a
surface water body, samples will be collected at two depths. One sample will be collected
from the top few inches of sediment on the basin bottom. and a second sample will be
vollected from the seil below the sediment layer. The underlying soil sample will be collected
at 3 depth of approximately 6 tc 18 inches beneath the sediments. At the Golf Course Pond
(Site 25) and Lzke Danielson (Site 26), four locations in each water body will be sampled o
evaluate the vertical distribution of contarnination in the sediments and sails,

The upper layer of sediment will be collected using a Petite Ponar dredge or similar sampling
device. The Petite Ponar is a clamshell-type scoop activated by a counter lever system which
will sample 232 square centimeters (cm?) of sediment up to several centimeters deep. To
collect a sediment sample, the sampler will be carefully lowered onto the sediments to
minimize disturbance and to allow the device to settle upright. Once the rope is relaxed, the
counter lever will function and the device will grab sediment as it is pulied up. Afier retrieval,
the sampler will be opened over a decontaminated stainless steel trxy. The collected sedimeant
will be removed with a stainiess steel spoon and placed in sample jars. All sampling
equipment will be decontaminated in accordance with the QAPP {1ef. 1),

The soil below the sediment will be sampled using a Kajak-Brinkhurst (KB} gravity corer.
This is a hand-held corer composed of a stainless steel mbe with a removable tapered
nosepiece at the bottom and a check valve on the top. The check valve allows water to pass
thraugh the corer an descent but prevents washaut during recovery. A clear, hard plastic
sleeve is placed inside the corer to contain the sample and provide for clean removal. The top
of the KB corer is connected 10 sections of galvanized pipe that provide for precise lowerin 4
of the device and enable the corer 10 be pushed by hand into the sediment and

GN¥/I0016FEE.DOC C-1
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underlying soils. The purpose of using the KB corer is to sample beyond the depaosited
sediment luyer and into the underlying scil. When the corer is filled and retumed to the
sampling platform, the nose piece is unscrewed and the plastc sleeve is carefully removed.
Over a stinless steel tray, the soil sample will be extruded from the end containin g the desired
sample. Care will be taken to prevent mixing of the soil and sediment layers contained within
the tube. Samples of soil will be collected either directly from the plastic sleeve or from the
swinless sieel tray using a stainless steel spoon. All samplin £ equipment will be
decontaminated before use in accordance with the QAPP (ref. 1),

If the sediment layer is found to be extremely thick (greater than 12 inches), thus preventing
effecnve sampling of the underlying soil using the KB corer, an attemnpt will be made to
collect the sample using PYC pipe as a deeper penetrating corer. This will be accomplished
by using a 1- to 2-inch PVC pipe of appropriate length; the pipe will be forced into the
sediment layers by hand or hammered to an appropriate depth to recover samples of the
deeper soil. The upper end of the pipe will be capped before the sample is brought to the
surface to prevent the soil from being flushed from the corer. The sample will be collected by
shaking or cutting the PVC corer or by any other means needed to retrieve a sample as intact
as possible without cross contamination. After the sample is placed in a decontaminated
stainless steel tray, the 50il will be removed with a stainless steel spoon and placed into the
sample jars. Al sample collection equipment will be decontaminated in accordance with the
QAPP (ref. 1).
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