
12. 5 0 File: 541.460.000n
C.G.

THE MEMPHIS DEPOT
TENNESSEE

ADMINISTRATIVE RECORD

COVER SHEET

AR File Number /_y



125 1

Operable Unit 3

Field Samplitlg Plan

for

Delete Distribution Depot Memphis

September 1995

Prepared for

O.S. Army Coips of Engineers

Huntsvilte Division

Prepared by

(_£MHfLL

2567 Fairlane Drive

Montgomery. Alabama 36116

I 10479 U3



125 2

Executive Summary

Introduction

In October 1992, the Defense Depot Memphis, Tennessee (DDMT). was placed on the

Nadenal Priorities List (NPL) by the U.S. Environmental Protection Agency (EPA).

Therefore, DDMT must fulfill requirements under the Comprehensive Environmental

Response, Compensatlon, and Liability Act (CERCLA) and National Oil and Hazardous

Substances Pollution Contingency Plan (NCP). A remedial investigation/feasibility study

(RItFS) will be conducted to accomplish the following:

A_CSS the nature and extent of contamination

Evaluate the risk to human health and the environment

Screen potcndal cleanup acdom

The Generic Remedial Investigation/Feasibility Study Work Plan (Generic R1/FS WP) was

prepared to show how the investigation and study will be accomplished. This fieId

sampling plan (FSP) was prepared for Operable Unit 3 (00-3) 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 aetivlties that will be performed for eharaetefization

of the remedial investigation (RI) sites in OU-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 identified, 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, aim distributes supplies common to all U,S. military

services and some civil agencies, Io_ated 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 in.stalladon

contains approximately 110 buildings, 26 miles of railroad track, and 28 miles of paved

streets. Approximately 5.5 million square feel of storage space is open• Stored items
include food, clothing, electronic equipment, petroleum products, construction materials,

and industrial, medical, and general supplies used by all military branches of the O.S.

government
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Description of Operable Units

DDMT is divided into four operable units (OUs) for evaluation purposes. OU-1, north

of the Main Installation, is called Dunn Field. The Main Instagatinn is divided into three

areas: the southwestern quadrant (OU-2). the southeastern quadrant inelnding Lake

Danielson and the golf course area (OU°3L and the nonh_:entral area (OU_.). Sites

identified in OU-1 for investigation resuhed from use of the area for landfill operations,

mineral stockpiles, pistol range use. and malerials storage. Potential contamination of

OU-2 may have resulted from spills or releases from the hazardous material storage and

recouping area, sandblasting and painting aclivines, or beth. In the recouping area,

hnTnrdouS a nd nonhfl;_lFdous materials from damaged and leaking containers were

t_packed. Tbe potential sources of contamination in OU-3 are storage of electrical

transformers that contained polychlorinated biphenyts (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, shnilar types of contamination were detected during previous sampling activities

at the Golf Course Pond {Site 25) and Lake Danielson {Site 26), Sediment _amples

showed pesticides and metals; in fish tissue samples, pesticides and PCBs were detected.

Surface water samples were generally free from the analytes tesled. Another of the RI

sites in OU-3 was a former storage area for electrical transformers that were found to be

contaminated with PCBs. Soil samples collected in the area detected PAHs and

pesticides. PCBs were not detected. The other two RI sites in OU-3 (Sites 58 and 59)

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
deteetnd 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 monitoring wells, elevated levels of carbon tetra-

chloride and tetrachloroethene were detected. Metals found at elevated eoncentratthns

included lead, antimony, cadmium, and chromium. The existing wells will be sampled

and new monitoring wells will be i¢_talled and sampled to investigate groundwater

contamination at OU-3. The VOC contamination found in the groundwater may be from

offsite somr.es; to investigate that possibility, groundwater will be monitored niong the
DDMT facility boundary upgrndient 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.

mgn19S'DDMT'OU3/O0]'Wp5 iii 91Z9/95
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Summary of FSP

This FSP describes the DDMT facility, history of OU-3, data gaps, and data needed for

OU-3. General information is also provided on OU-3 location, geography and

topography, meteorology, surface water hydrology, geology, hydrogeology, and land use.

Additionally, this FSP describes the sampling strategy and sampling plan for the RI sites

in OU-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 groundwater contamination

attributable to past operations

To support a baseline risk assessment (BRA)

TO gather dala to evaluate the feasibility of remedial actions for this site

Sampling Strategy

A cost-effectlve sampling strategy has been developed to perform an RIFFS at DDMT.

This FSP uses an observatiolml approach to collecting field data and making field-based

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

support a recommendation of one of the following options for each RI site:

Site upgrade (FS, Remedial De*ign, and Remedial Action [RA])

Site downgrade (support No Further Action)

Interim Remedial Action (IRA) or Early Removal

To support the development of recommendations in a timely maimer, soil, sediment,

surface water, and groundwater samples wfil be co[lected at OU-3 and analyzed using

quick-turnaround methods from a fLied-base laboratory (FBL). A minimum of 10

percent of the quick-turnaround samples (Level 2) will be sent to the laboratory for Level

3 confirmatthnal analysis. The Level 2 and Level 3 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 contamitladon as a result of past practices. Surface soil, subsurface soiI, surface

waler, and groundwater samples are proposed to be taken at the sites. Surface soil and
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sediment samples will provide information to assess tha horizontal extent of

contamination and wig provide data Io evaluate risk associated with the exposure

pathways. Soil borings will also be installed at the proposed site locations, and

subsurface samples will be coHectod from the borings to assess the venlcal extent of
con[_lmination.

Surface water sampling will help to evaluate the source 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 ¢ontaminan_ has nut been identified.

Groundwater samples will be collected from existing wells in OU-3 to assess whether the

RI sites have affected groundwater quality. Monitoring wells will also be installed along

the property boundary of DDMT to evaluate whether offsite sources are contributing to

contamination found at DDMT, as pa_ of the work described in Section 4 of the 011-4
FSP.

By implementing the 0£I-3 FSP, the PdlFS can ha conducted in a cost-effeerive, 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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1.1 Objective

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 that will be

performed for characterization of the sites in OU-3 at the Deibnse Depot Memphis,

Tennessee (DDMT).

The purpose of this effort is as follows:

To characterizz potential releases from the sites

To assess the nature and extent of soil. 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 enviromnem

Onc_ the sire has been characterized, data will be evaluated and used to make decisiorm

concerning remediatinn of OU-3. Possible decisions include downgrading the site to a no

further action (NFA) site, recommending the site for early removal (ER), or selecting a
remedial alternative to addr_s contamination at the site. The southeast section of the

Main Installation has been designated by the U.S. Environmental Promction Agency

(EPA) and DDMT as OU-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)(g) of the Comprehensive Environmental Response.

Compensation, and Liability Act (CERCLA), 42 U.S.C. 9620(d)(2), EPA prepared a

final Hazardou_ Ranking System (HRS) Scoring Package for DDMT. On the basis of the

final HRS score of 58.06. EPA added DDMT to the National Prioribes List (NPL) by

publication in the Federal Register (FIO. 57 FR 47180 No. 199, on October 14, 1992.

The Remedial Investigation (RD presented herein, and future investigations, ate intended

to satisfy the requirements of CERCLA. the National Oil and Hazardous Substances

Pollution Contingency Plan (NCP), and RCRA Part B permit.

DDMT has entered into a Federal Facilities Agreement (FFA) betw_:n the Defense

Logistics Agency (DLA). EPA, and TDEC. Thi_ agreement establishes a procedural

mgm'_S-DDMT OUMtMI2 WP5 ] - l 9_9/95
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framework and schedule for developing, implementing, and monitoring appropriate

response actions at DDMT in accordance with existing reguladons 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 remediatioa (P.I, feasibility study IFSI, proposed plan, record of decision

[ROD], remedial design, remedial action, or NFA)

13

1.3 Facility and Site Status

As a result of the NPL status, the required site-specific investigatiom, and the FFA, the

facility has been geographically delineated into four operable units (OUs). OU-speciEa

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

guidelines for conducting tlm remedial investigations/feasibilgy studies (RI/FSs) for each

of the OUs. These OU-specific plato will address sites that have been known to have

past releases as a result of facility operations. Schedules for completing specific tasks

during the process have been submitted separately in the Site Management Plan (SIdP),

DDMT is conducting KI/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 study 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.e., Sims 48, 58, and 59). The remainder of the identified sites within

OU-3 are proposed for one of" four categories: screening site, NFA site, feasibility study

site, or ER site (Table I 1). Activities related to these sites will be addressed in the

Screening Sites FSP, NFA Report, ER Memorandum, or other f_mre work plans. Each of

these documents will be submil/ed to TDEC and EPA for review. Table 1-1 presents a

surmnary of all the sites at OU-3 and nites the specific document that will address future

work planned for each site.

1.4 Elements of the Field Sampling Plan

This FSP is written as a supplement to the generic (facithywide) RI/FS work plans for

DDMT. Details not i_cleded in this plan can be found in the generic work plans. These

work plans were provided as separate documents and are listed below:

Generic Riffs Work Plan (Generic RI/FS WP)

Generic Quality Assurance Project Plan (QAPP)

Generic Health and Safety Plan (HASP)

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

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

rng n195 DDMT4OU3/IFJ2 WI_5 I-2 9/29J95
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analysis, intcndcd data use, and data quality level; and a discussion of required field

actions lhat arc not site-specific. Samp[c designation, sample equipment and procedures,

and sample handling and analysis are addressed in the QAPP (ref. I).

01gll_5 -IJ Db4T-O U310O2 Wp5 _ -4 9/29195
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2.0 Facility and Operable Unit Description

2.1 Location

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

southwestern portion of the state. Approximately 5 miles east of the Mississippi River
and just northeast of the Interstate 240-1nterstate 55 junction, DDMT is in the south-

central section of Memphis, approximately 4 miles southeast of the Central Business

District and I mile northwest of Memphis International Airport. Airways Boulevard

borders DDMT an the east and provides primary access to the installation. Durra Road,

Ball Road, and Perry Road serve as the nolxhem, 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.

OU-3 consists of approximately 320 acres and is located in the southeast quadrant of the

Main Installation at DDMT. It is bounded by C Street on the north, 5th and 6th Streets

on the west, Ball Road on the south (installation boundary), and Ai_vays Boulevard on

the east (installatinn boundary). The Iocatinn 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. OU-3

contains a total of 21 identified sites: 4 NFA sites, 3 RI si*es. 2 FS sites, ar_d

12 screening sites. The sites identified for ILl in OU-3 include the former polychlorinated

bipbonyl (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 postieides and
herbicides (Site 59). Studies on Lake Danietson 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 arezs, OU-3 contains the entire southeast water shed of DDMT's Main

Installation. These two sites have been identi['tad as FS sites; however, some limited

source identification sampling will occur as part of the gl field effort. Figure 2-3 shows

the location and status of each of the identified sites in OU-3. A hrief 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_. 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, paveg, and built up.

mgmq$ DDMT-OLI3/_3.WP_ i 2- 1 9/29195
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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 topography is nearly

level. Surface elevations range from approximately 316 ft national geodetic vertical

datum (NGVD) in the Defense Reutilization and Marketing Office (DRMO) storage yard
next to Dunn Avenue to 267 fi NGVD in the tow area below Lake Danlelson's earthen

dam. Figure 2-5 shows the topography of OU-3

Two perennial surface water bodies are located within the geographic boundaries of OU-3

(Lake Danielson and the Golf Course Pond). The topography of the entire OU is

generally fiat, with the only noticeable changes in elevation occurring in the golf course
area and the wooded area just south of Lake Danielson

Dunn Field lies just north of the Main Installation and Dunn Avenue and co_ists 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 pi[es in the comer 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 r_ord; ref. 4). Normally, precipitation is heaviest during the winter

and early spring. The net annual precipitation (derived from gross annual precipitation

less evaporation and runoff) estimated for the Memphis area is 9 inches (ref. 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 associated with the

DDMT facility. Figure 2-5 shows the locations of the storm water and sanitary sewers
within OU-3.

Most of DDMT is level with, or above, surrounding terrain; therefore, DDMT receives

little runoff from adjaeem areas, DDMT does receive runoff from the property to the

norlheast of Duma Field. Property to the southwest of OU-2 is also at a higher elevation

than DDMT, but storm water drainage syslems along the roadway would capture the
majority of runoff.

mgn=95 - D DMT_U 3 I003.WP$ 2-6 9/29/95
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Most Dunn Field drainage is achieved by overland flow to the adjacem properties to the

north and west. The Main Installation's surface drainage is achieved by overland flow to

a stoma drainage syslem. The primary dralnage directions and outfull locations are to the

west (Tarrenl Branch), to the east (unnamed ephemeral stream), and to the south

(unnamed ephemeral stream),

The potential for flooding of DDMT is relatively thw. DDMT surface elevations (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 nlevaflons of DDMT are equal to
or higher than elevations of ndjacent properties. More detail on the surface water

hydrology of DDMT can he found in Section 2.4.3 of the Generic RI/FS WP (tef. 3).

Two perennnd surface water bodies, Lake Danlelson and the Golf Course Pond. are

located within the geographic boundaries of OU-3. Lake Danielson cor_isls of an

unlined, manmade pond approximately 4 acres in surface area and approximately 15 ft
deep at the dengesl point. Lake Danlelson receives stoma water ixl_off 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 eventually dralns 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 earthen dam, The pond receives surface water runoff from the golf course

and the southeast potion 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<liamemr

and a 36-inch-diameter storm water drainage pipe. Overflow from this impoundment

flows to an open, concrete-lined storm drain that eventually drains into Noneonnah

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

Coastnl Plaln 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, hegecl coastal
plain (refl 6).

Information describing major regional geologic units has been obtained from Wells

(reL 7). Moore (ref g). Nyman (ref. 9), and Graham and Parks (ref. 6). The

Quaternary and Tertiary strata in the Memphis area are composed of loosely consolidated
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deposits of marine, fluvial, fluvinglacial, and deltaic sediments. In Tennessee,

uncomniidated sediments (Cretaceous through Quaternary) reach their maximum

thickness at Memphis, where they range from 2,700 to 3,000 ft. Further information on

regional geology can be found in Section 2.45. I 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 activnies (reL 10). On the basis of the

soll borings and monitoring wells imtalled during the RI. cross sections were developed

(by others) that illustr_m the poslaflaled occurrence, altitude, and relationships of the

geologic units encountered. The cross sections are generalizations, and local variations in

subsurface eonditinra should be expected. The strata encountered during RI activities

(reL tO) included loess, fluvial deposits. Jackson Formation/Upper Claiborne Group clays

(based on interpretation), and what has been interpreted to be the Memphis Sand

Formation. Figure 2-8 illustrates a geologic cross section of DDMT that includes the
OU-3 area.

The uppermost geologic unit at or near ground surface in the study area is loess (eolian

deposits consisting of brown silty clay; clayey silt, and line sandy clayey silt). Loess was

encountered at all drilling locations. This unit is described as a brown to yellowish low

pl_tinity silt (ML) or low plasticity clay (CL).

Fluvial deposits underlie the loess and were encountered at all drilling locatlori_ during

the RI activities (ref. Ift), The unit is composed of three generalized members that can

he traced through the study area:

Silty clay, silly sandy clay, or clayey sand (upper layer)

Poorly graded (less than 5 percent silt or clay), fine to medium-grained
sand

Gravelly sand

Beneath the silty claytsandy clay/clayey sand are layers of sand and sandy gravel. These

layers may alternate. The sand layers range from poorly graded to well graded, fLUe- to

coarse-grained, very well sorted to poorly sorted quartz grains. The lower sand layers

are poorly graded and are tan to white. The sand layers show a coarsening downwards

into a gravelly sand, with chert being the primary gravel constituent.

Clayey soils that have been interpreted as the Jachaon 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 reginnally significant confining unit.
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The upper portion of tha Memphis.Saed Formation was encountered in the same five

borings as was the Jackson ForrflationlUpper Clalborne Group. This formation is

represented in the study area by a gray, very fine-grained, silty sand. Mort: detailed

information on DDMT geology is availabte ia Section 2.45.2 of the Generic RI/FS WP

(rnf. 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 geologic
[lames:

Alluvial Aquifer

Fluvial (Terrace) Aquifer

Memphis ('500-ft") Sand Aquifer

Fort Pillow ("1400-fl') Sand Aquifer

The Alluvial Aquifer's distribution is limited to the channels of primary streams;

therefore, it does not c¢.cur at DDMT. The Fluvial, Memphis Sand, and Fort Pillow

$aod aquifers underlie the nsta a on

2.7.2 DDMT Hydrogeology

Site-specific hydrogeniogic conditions were investigated by physical inspection, test

borings, monitoring well installation, groundwater quality monitoring, and direct

measurement of in silu hydraulic properties during the RI activities (reL 10).

The uppermost hydrogeologic u_it encountered at DDMT is the loess. While not usually

a wa_er-haarlng unit, this material is of interest to this ilxvestigafion because it t=nds 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 g0 ft below land surface (bls), These perched water zones are

temporal and are not cor_idered 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

underlies the Fluvial Aquifer and is the primary source of drlrddng water for the City of
Memphis.

mgm95 DDMT OU3tlXt3 WP_ 2 13 9/29/95
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Fluvial (Terrace) deposits underlie the loess within {he fastalIatfan. The fluvial deposits

form the site's shelhiw (water lable)_aqnifer, which ranges in depth from 40 to 131 ft at

DDMT. Renimrge to this unit is primarily from the infiltration of rainfall (refi 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 feeh Figure 2-9 presents the water table

surface map of the Ffavinl Aquifer at DDMT. The map was compiled by contouring

water levels recorded by Environmental Science and Engineering (ESE) in November

1993 (_f. 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 Io Fluvial Aquifer groundwater generally range from about g0 to 100 ft. The

groundwater /low direction in the Memphis Sand Aquifer is westward toward [he Allen

Well Field.

The Jackson Formation/Upper Claiborne Group was encountered at more than half the

monitoring well and soil boring installation locations. The unit is significant because it is

a regionally important confining bed separating abalthw water-hearing zones from

underlying major aquifers (tel. 9). Where encountered, the elevation of the confining

unit's upper surface ranges from 223 ft to 118 fr NGVD. An investigation to evaluate

the presence of the confining unit and hydraulic communication (if any) between the

Fhivial Aquifer and the Memphis Sand Aquifer is planned during [he O1.14 Ri activities.

The continuity and thickness of the confining unit can he only estimated from the

available information. The maximum and minimum thicknesses of [he confining unit

encountered by soil borings in OU-3 are 40 and 10 fl, respectively.

"file Memphis Sand Aquifer represents the region's most important source of water

resources. The aquifer is reported to underlie [he entire Memphis area. At DDMT, the

top of the Memphis Sand Aquifer is approximately 125 to 150 ft NGVD. In the

monitoring wells completed in [he aquifer at DDMT. [he potentiometrie 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 his, and is reported to average

some 200 fl thick in the study area. The unit contai_ groundwater under strong artesian

(confined) conditions. The Fort Pillow Sand Aquifer i_tentiometrlc level in the DDMT

area was interpolated to be on [he order of 180 fr NGVD in the fall of 1985 (t_f. 6).

Additional information on the hydrngeology 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).

3O
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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 land surrounding DDMT is intensely developed. To the north of DDMT are the rail

lines of the Frisco Railroad and Illinois Central Gulf Railroad. Large industrial and

warehousing operations are located along thc rail lines in th_s area. A triangular area

immediately to the north of DDMT along Dunn Road also contains several industrial

firms. Formerly a residential fleighborhc'ng, the area is characterized by small

eoramercial and manufacturing uses with a few single-family residences remaining.

Ainvays Boulevard is the most heavily traveled thoroughfare in the vicinity and is

developed with numerous small, commercial establishments. Businesses along Airc_ays

Boulevard are typical of highway commercial distrlets. Other commercial establishments

are located to the north, south, and west of DDMT Most are small groceries or

convenience stores that serve their immediate neighborhoods.

DDMT is surrounded by residential development, including single- and multi-family

residences. Numerous small church buildings and schools are 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 activities (manitenauce,

warehousing, facilities engineering shops, former gasoline station); administrative areas

(headquarters building, parking lots, and other office buildings); recreational area_ (golf

course, swimming pool, picnic area); and a small family housing area for active duty

military personnel. The most prominent features of OU-3 include lg World War I1

vintage (a.k.a. "typical") warehouses used for bnik 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 comer of OU-3 (Lake Danielson, the golf course, family

housing area).

ntgm95 DOM_OU3tOO3,Wp5 2 16 91Z9195
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A discussion of the history of acdvidas and a summary of the existing data for the five RI

sites in OU-3 are provided in Section 4.0. Sampling data for OU-3 was collected during

the RI activities (rcf. 10) in 1990 and during the ESE groundwater monitoring field effort

(ref. 11). Details of the chemical analyses are provided in Appendix B.

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

Storage of electrical transformers that contain PCBs

Fire tank truck testing

Pcsdaide and herbicide storage

Pesticide and herbicide mixing and application

2.10 Operable Unit 3 Data Gaps

Using existing data, knowledge of the site Olx:rations, and DDMT records, a review was

conducted to evaluate where data wcro insufficient to achieve the objectives of the RI]FS

prowess. The review process re_ulted in identification of data gaps that need to be

addressed during the RIIFS. The plimary objectives for conducting field sampling at the

OU-3 sites is to characterize potential releases from the sites; a_s_ss the nature and extent

of soil and groundwater contamination; identify sources of sedlraent contandnation;

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 OU-3 are identified in Table 2-1.

Subsequent sections of this FSP describe data needs, existing data, and future sampling

r_luir_mcnts for each site.

engm95-DDMT_*t13/_3.WT'_ 2-18 9/29195
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Table 2-1

Data Gaps and Future Data Collection for OU-3

Defense Depot Memphis, Tennessee

Data Need/Use Existing Data Future Data Collection

Evaluate the ve_ical and Installation records and Install soil borings and

horizontal extent of soil some historical sampling analyze surface and

contamination at each of data subsurface soil samples
the RI sites

Evaluate whether releases gamp[nig results from Sample existing wells;

from a site have adversely monitoring weds in 00-3 im_all and sample

affected Fluvial Aquifer additional upgradient and

groundwater quality downgrndient monitoring

I wells, as necessary ii

Conduct a BRA for Some surface soil data Collect a minimum

exposure to surface soils from previous number of surface soil and

and/or sediments at the investigations sediment samples for

applicable RI sites statistical comparisons

Investigate source areas Some sampling data; fish Collect surface water

for lake contaminants in tissue analysis from AEHA samples

sediments and fish (ref. 2)

AEHA - U.S. Army Enviromnental Hygiene Agency.
BRA = Baseline risk assessmem.

OU-3 = Operable Unit 3.

Pd - Remedial investigation.

r_m95 DDMT-OIJ3/0OS.WPS 2-19 9/29195
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3.0 Sampling Strategy for Operable Unit 3
Remedial Investigation

This section describes Lhe sampling strategy for OU-3 RI sites. The following

information is provided:

Structure of the investigation

Data quatity objectives (DQOs)

Data comparisons

Background data

Preliminary applicable or relevant and appropriate requirements (ARAP_)

and preliminary remediminn goals (PRGs) development

Risk-based PRGs

Statistical data c_mparison

3.1 Structure of Operable Unit 3 Investigation

This _ectin_ is intended to give a detailed description of the overall strategy for the

investigation of each R1 site in OU-3. The approach presented is intended to support a

decision to reconunend one of the following options:

Site upgrade (FS, Remedial Design. and RA)

Site downgrade (support NFA)

Interim Remedial Action (IRA) or Early Removal

The stt_eture of the investigation was designed using the observational approach. This

work plan is intended to implement RltFS 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-I.

3.1.1 Scope

The scope of the field investigation for OU-3 includes soil (surface and subsurface),

groundwater (Fluvial Aquifer), and surface water sampling. Surface soils and sediments

will be sampled to assess the nature and the horizontal extenl of contamination and to

mgrn95.DDMT.OU3¢004Wp5 3-1 9t29195
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provide data for stathai_l comparison to background concentrations and PRCs.
Subsurface soil samphis will ha collected to further assess the rmturc of contamination and

the vertical extent of cont._thrmtion, gutf_:e Walcr sanlples will help to assess the soLzrcc

of conlamip_nts in the lake sedinleflts _ild determine if the contaminanL_ are heing

transported offsim by surface water. The existing monitoring wells will be sampled
during the field investigation. Additional monitoring wells may be L_ndled (future) if

existing dam or dam collected during the fieM investigation of the R/ sites indicate the

need for further groundwater monitoring.

3.1.2 Approach

A phased approach is being used to implemem the observational approach to the

investigation of the RI sites. The RI sites to be investigated as pan of this work plan are

located in OU-3 in the southeastern quadrant of the Main Installation.

The feeus of the approach to the RI site investigations at Ske 48 (former PCB

transformer storage area), Site 58 (Pad 267), and Site 59 (Building 273) is to assess the

nature and the extent of gutential soil contamination and to 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 he

collected at each of the sites. If these samples indlcatc that the extent of contmlainatinn

has been feund, no further sampling wilI he performed. However, additional "optional"

samples may ha needed to more fully assess the extent of contaminatinn. The extent of

contamination ,,viii 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 RI/FS

WP (ref. 3). The analytical t_sults offue primary samples will be reviewed in the field

to evaina_ if any optional samples are needed. Use of Level 2 (7- to 10-day turnarotmd)

analyses will expedite this process. Ad.dilthnal samples may be needed if field personnel

find visual evidence of contaminatinrt in areas that are not planned fur sampling.

In OU-3, groundwater will be investigated through sampling of the existing wells.

Upgrathent wells will also be imtalled (as part of the OU4 FSzr r) 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_. of the 01I-4 FSP. The facililywide groundwater strategy is presented in the

OU-4 FSP to achieve a concise presentation of strategy and tn prevent redundancy.

Sample analysis activities include screening methods using 7- to 10_lay turnaround

analyses from a fixed-base laboratory (FBL) (Level 2 data quality). Level 3 qualby

sample analyses will be used to confirm the results of the Level 2 analyses Three sites

have been identified for RI in OU-3 and are included th this work plan. Each site is

mgn95. DD MT.OU3/034 WP5 3-3 9,'29/95
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evaluated to identify the quantity and quality of data needed to achieve the objectives of

the RI activities. The site-specific sampling activities are included in Section 4 of this

report. Figure 3-1 prov_es a proposed 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 data and can be tLsed tO the

degree to winch 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 to

using only Level 3, include quicker laboratou, turnaround time for Level 2 results, ability

to change based on site conditions, timely eonla_in_nr delineation, and reduced cost.

The QAPP (ref. 15) (Section 3) edd_.sses quality assurance/quality control (QAJQC) 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 requlremenm, and cost.

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

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<lay turnaround 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), polynuclear aromatic

hydrocarbons (PAHs), metals, pesticides, herbicides, and PCBs,

The same analytical methods will be used for the Level 2 7- to lil-day turnaround F'BL

analyses as for the Level 3 FBL analyses The primary difference will be the data •

package deliverable.

The_e is 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 5an|pies, but different data package dailverables are provided, as dascfibed in

Section 3.2.2.4 of the QAPP. Confirmatinnal 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.

rllg rc_5 -D DMTdD U]I004.WP5 3-4 9/29195
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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 mnnigses will

be conducted for FBL analyses. On the basis of known contaminanm at each site,

existing data, and level of uncertainty, each field stunple will be screened by using

Level 2 analyses. Approximately. but no less than, 10 percem of the field samples will

be sent to an offsite laboratory for confirmalional analyses. Approximately. but no less

than, 20 percent of the Level 3 data will be submitted for target compound lisfftarget

anniyte list (TCL/TAL) analyses, and at a minimum, one sample from each site will be

analyzed for the TCL/TAL parameters. Efforts will be made to run TCL/TAL on

samples from the area of highest contamination. This will allow the greatest likelihood of

detecting any additional types of contamination not previously found. The list of

analytical methods that will be used for Offsite analysis is presented in Section d of the

QAPP (ref. l). The field team leader or site hydrogeniogist will select the location of

confirrnationni 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 1RAs, RAs. and Early Removal evaluatio_ts. A site

may be selected for RA, IRA. or Early Removal and conflrmational sampling rather than

for FS if contamination levels are found to be above removal action levels (PALs) 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 sampling for surface and subsurface soil, pond

sediments, surface water, and initial groundwater samples. These aetivlties are planned

with respect to location, depth, and paramelers Io be analyzed. Ttle analytical results

from soils and sediments, compared Io beekgronnd eoneentratthns and PRGS, will be

used to evaluate the need for edditlonal field sampling. Collection of the beckgrouod

data set is describedin Section 5.3.2 of the Generic RI/FS WP (refi 3). Additini'al

investigation (optional samples) may be necessary when dam are not bound horizcnlally •

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 activities 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 temobilization. A

field change request form will be instituted to document the description of optional

activities, the reasons for implementing the change, and autimrizaimn to proceed with

optional activities.

ragm95.DDMr.OU3/C_k We5 3-5 909/95
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DQOs are qualitative and quantitative stataments that specify the quality of the data

required to support the deinsion-maklng prOCess during the sampling activities. DQOs

are developed according to the intended final use of the data. Specific objectives of the

RI field sampling effort arc divided into the following two parts: general field work

DQOs and slte-specifie DQOs. Site-specific DQOs are presented in Section 4. The

general DQOs guiding the field investigation process are the following:

Collect soil 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 flint provide data for use in the risk assessment.

Conduct sufficient Level 3 FBL analyses to support eonfirmatinn of

Level 2 data and to support risk-based decisions for the NFA alternative.

Compare the levels of contamination at sites to background concentrations,

applicable regulatory levels, and calculated risk-based levels so that the

appropriate recommendatiom can be developed.

Provide laboratory support to produce Level 4 data to provide legally

supportable documentation for decisions, if needed.

3.3 Data Comparisons

Surface soil, subsurface soil, sediment, and groundwater data will be collected during the

primary field work investigation. The data will be eollec(ed 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 txcurred and by reviewing existing

environmental data. Otme the ILl field investigation is underway, data wiIl be collected

through the use of the Level g data quality, thus expediting the turnaround time. Four

data comparisons will he conducted during the RI activities as part of the ongoing

investigation. The comparisom are as follows:

Individual data points for Level 2 data will be compared to the PRGs

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



125 43

the PRGs are considered to be representative of contaminated areas at a

she. For thorgan[c constituentS, Level 2 data will be compared to the

background data for each data point fLrSt, then to PRGs. (Background data

are discussed in S_tion 3.4 of this document.) When attempting to

estimate the vertical and horizontal extent of contamination, additional soil

or s_lJment samples may he necessary when organic eonsti_ents exceed

PRGs or when inorganic constituents exceed background and PRGs.

Level 2 data will be compared to Level 3 data to assess the data usability.

This comparison will be conduemd afar the Level 3 data have been

analyzed by the laboratory and validated. The QAPP (let. 15), Section

3.2.2.2, discusses the approach to assessing Level 2 data quality and

usability. The goal is to coll0et Level 2 data of sufficient quality to he

used for statistics and for baseline risk assessment (BRA).

Level 2 data will be compared to RALs for each data point. The PALs

are discussed briefly in Section 3.5.

The f'mal data comparison will he conducted after the field investigation is

complete This data comparison will u_ a Statistical approach to compare

the data for a site to background c_ncentrations, PRGs, and RALs.

Information on the statistical approach is presented in Section 3.7.

3,4 Background Data

Background data for sell (surface anti subsurface), groundwater, sediment, and surface

water will be collected during the initial field work activities. The approach to coil=cling

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 criteria is presented in Section

5.3.2 of the Generic RI/FS WP. Individual parameters detected at each location sampled

as part of the KI activities will be compared to the background data set to assess whether

contaminant cpncentrations thdieate a release to the environment. If the analytical dam

from the IL! site sample locations do not exceed the background data, the site will he

recommended'for NFA. If parameters detected at a site exceed background

concentrations, th= site will he considered for further'investigation by optional field

activities (additional surface soil samples, borings, wells, and Early Removals). The

optional activities are described in Sendon 4

m_ m 95 -D O _,'_-Q ff ] 1[_'4 .WP5 3-7 9/29195
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3.5 Preliminary Identification of ARARs and Screening PRGs

3.5.1 Introduction

The purpose of this section is to summarize information used in the seoping phase of

DDMT projects on issues relating to compliance with ARAP_, including identification of

PRGs. TMS information guides the development of appropriate sampling and analysis

plans and removal aetiord or facilitates the development of a range of appropriate

remedial alternatives and can focus *.election on the most effective remedy. Terms used

in this section are defined in Table 3 1.

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

several important sources, partioularly the following:

The NCP, specifically 55 FR 8741-8766 for a description of ARAP, B. and

55 FR 8712-8715 for using ARARs as PRGs; also 53 FR 51394

CERCLA Compliance Manuals (EPA, 1988 and 1989)

Risk Assessment Gnidance for Superfund. Volume 1 -Human Health

Evaluation Manual (Part B, Development of Risk based Preliminary

Remediation Goals) (RAGS part B; EPA 1991; ref 12)

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

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

methodologies that result in the establishment of numerical values for a

given media that would meet the NCP _threshold eritefia" of overall

protection of human health aed the environment aed compliance with

ARARs. The development and presentation of these threshold criteria are

a major focus during this initial phase because of their role in the

development of foe specific sampling plans and their use in initial data

interpretation.

Location-specific. Restrictions placed on the concentrations of hazardous

substances or the conduct of activities solely because they are in special

focations (such as wetlands).

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

limitations on actions taken with respect to h_zardous waste

The detailed ARAR and PRG information is provided in Section 3.5 of the Generic R1/FS

WP and presents initial guidelines. This information does not establish that cleanup to

meet these goals is warranted. AS more information is obtained about all four OUs and

mg m95 .DI] M T_U 3/0O4.Wp5 3 -8 9t'29?95
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T_

Applicable cr P_l_vant _ld

Appropriate Requirements

(ARAP_)

Tabte 3-1

ARABs and PRGs Definitions

Defense Depot MemphiS, Tc'nne_$cc

Definition

Applicable reqmre,me n_ are tho_ clean-up standards, sL_datds of

control, and other _abs'tanfive envlrunlvent_l protection require_menL_

criteria, ©r limitadans pramulgal_d under fcd_r'al, bmt_, or local law thai

specifically address a hazardous _ub_ancv. lmllutant, conlandv_nt,

remedial actiot_ Ic¢_tion, or other ¢irc_m._ n_ m a Comprehensive

Envimamental Respo _e, Compensatio_ and Ltabillty Act (CERCLA)
511e. Relev_n! _d approprlt:te requlremcnL_ are cle_n-up Suh3dard$

which, while not "app]i_ablc." adc[rc_ problems or situations _fficicntly
similar to those cn_untcrcd at a CERCLA site that IhEir USe is well _i t_l

Io the particular silo. _ can be action-specific, Iocmion-spccific, or

c heroical -specifi_

Final 9 eme_atlan Levels CFRLs) Cheaucal-spec_¢ cl_-up l¢_el_ _ze docuraented in the Recv_ of

Decision(ROD) They may d_er from PRGs bec_ of modificmlav_

re_dting fn3m consldcratlon of ,_ano_x_ uncertainties, lechni_d and

cxim_u r_ f_clo_, as v¢¢11as all nine _c[¢_lan-of-rem_dy oritcda c_JtIined
in _E National Oil and Hazarc_os Subs_anc¢._ Pollulion Contingency plan

(NCP).

pr_lirmnaryl_medlafiunGe_Is

(VRGS)

Risk-based PRGs

Th e_s¢arc it_itial clean-up 8_ls that (I) arc prot_iv¢ of hunmn health

_nd the environment and (2) _omply with ARARs They are developed
early in Ihe prco_ by u_ing r_adily availa_lo i_onnat_on and _u_

modified to reflect re_lts of the baseline ri_k assessment. They also arc

used during analysis o£ remodel al tcrnati'_ in the RI/FS.

These are _nc_ntratlan levels set at scoping for indi,n du_l ohemicals that
o3 r_espond to a specifio _n_c risk level of 10_ or a hazard

quvticnt/hazan_ index (HQ/HI) of ]. Th_ arc generally selected when
ARAJ_ are not awtlable_

_xt_nin_ Ri,*,k-ba.t_ FRG'_ Th¢_' are oon_Erva_ive ri._k-Msed esi_nat_s and guiclmt_e oono_tratiooa
to be u_d for sil¢ _d pathway s_r_nlng Lo,_mr valu_ than typi_tly

¢_tlmatcd after a b_lln¢ risk asseasm_nl m_ pr_ntcd. Valu_

tone,pond Io on HQ/HI vf 0, L

Remcdlal C.o¢fl Oplzo ns (RGQs) R_m_ial goal options ar_ typ_lly deceloped during the baseline rlsk
I assc:ssm_nt to present risk n_.tmgcrs with a t_ng_ of po_ibla targ_l F P.I_. I

R_moval Acdon I_'wls (RAL_) The_: a_ cot_:_ntm tio_ that trigger o_x_id¢ ration of removal actlo_
based on Ihe potential for t_cut¢ or long-tErm oh_onlc elTeos.

me_,OS.DDMT_DtYM_O%DO_ _ 9 9/29_
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as remedial a[lematives arc ¢oILside[ot, fedela[ and state reqthremenL'i will be natTOwed
to those that are potenlia[ ARARs for each altel_at[ve.

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 ate "to he cortsidered," and screening rlsk-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 Part R (ref. 12)

and. guidance frnm EPA Region IV. Region II] publishes screening PRGs, and the table

is updated semiannuagy. Region I]][ PRGs were used for guidance in developing the

PRGs. However, the screening values for DDMT are more conservative than the Region

IR values. The following factors were considered and led to the deve[opmetlt of these
scrccnlng PRGs for DDMT:

Presence of multiple contaminants

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

Potential ecological effecls

Appropriate land-use assumptions

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

developed dudt_.g the R1 process and will provide a more realistic basis for the

development of final remediation levels (FRLs). Also, a more detailed discussion of

media-speclfic PRGs and the PRG tables are presented in Section 3.6 of the Generic

RI/FS WP (ref. 3).

3.5.3 Action-specific ARARs

Action-specific ARARs usually are technothgy- or activity-based requirements or

limltatior_ on actions taken with respect to hazardous waste& or requirements to conduct

cetlain actinrLs to address particular circumstances at a site. Remedial alternatives that

involve, for example, closure or discharge of dredged or fill material may he subject to

ARARs under RCRA and the Clean Water Act, respectively. A detailed media-specific

explanatlon of action-specific ARARs is presented in Section 3.5.3 of the Generic RI/FS
WP (ref. 3).
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Location-specific ARARs generally are restrictions placed on the concentration of

haTardous substances or the conduct o[ activities solely bocause they are in special

locations. Some examples of special locations include floodplains, wetlaeds, historic

places, and sensitive ecosystems or habitats. DLscussinns with TDEC, Division of Solid

Waste Management, have iedieated that the state is nol aware of any natural resou/'ccs fo_"

which it acts as a trustee that are potentially threatened or damaged as a result of past or

eutTent 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 IlaRIral resources were found to be neat the site. Before the

completion of the final RI,'FS report(s), a CERCLA 104B.2 Notification Form will be

submitted to the Department of Interior (DOI) by DDMT to evaluate whether the DOt is

a trustee of any n,'ttll_l resources thai may be threatened by a release of hazardous
substances from the site.

3.6 Risk-based Preliminary Remediatian Goals

The PRGs developed for use in DDMT work plans are designed to be protective using

conservative assumptiolas. [I1 this way, they may be used foe screening sites where a

focused investigation is conducted to select locations that represent "worst-case"

conditions," and decisionraakers can be confident that chemicals reported below these

eoncentratinns would result in acceptable risks at the site after a BRA. For risk-based

PRGs, the following general assumptions are used:

Residential land use

Target risk level (TRL) of 10_; target hazard index (THI) ofO. l

The current land use is industrial, and many areas of the faeil:ty are located where

worker exposures would be relatively inft'equcnt. Risk estimates based on the TRL of

104 or THI of 0.1 would be proteclive if several chemicals were present below the

specified concentrations. However, under conditions where 113 or mol_ chemicals were

reported, additional review would he required: More detailed information regarding PRG
development and calculations can he found in Section 3.6 of the Generic R1/FS WP

(ref, 3).

3.7 Statistical Data Comparison

If a biased sample (assumed to represent potential "hot spot" or high_onccntratinn

locations) shows coneemredons exceeding the conservative screening PRGs (but below

the PAL). it is possible that the average eoncenlration over the designaled exposure area

would not represent a potential for edverse effects. Statistical sampithg and comparison
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of'estimates of the _verage 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 a_ a reasonable estimate of" the concentration likely to be contacted

over time because it is not reasonable to assume long-term contact with the maximum

concentration. Provided that no hot spots (areas of high co_centratinn reZative to other

areas of the site or elevated above a RAL) are identified, risk estimates at_ 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 (UCL95) of the

arithmetic average is used for this estimate. The PRGs are based on the average

exposure below the estimated concentration; therefore, these would also be compared
with a statistical estimate of the average.

This method is also documented in EPA guidance for statistical comparisons. For

example, methods for testing whether soil chemical concentrations at a site are

statistically below a cleanup standard or ARAR are presented in Metgods for Evaluating

the Attainment of Cleanup Standards, Volume 1: Soils and Solid Media (ref. 14).

Several approaches are identified, thcinding comparison of a calculated upper confidence
limit (UCL95) of the mean with the target concentrations.

3.7.1 Statistically Based Samples

Samples for each exposure medium (surface soil and sedimem) 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 smagest number of

samples that can he used in an estimate of a statistical mean to be used in a UCL95

calculation without defaulting to the maximum detected concentration, Nine samples
provide information on the chemical distribution of the contamination. The mean is used

to calculate a UCL95, 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

to be generalized to the entire site. This form of systematic (probabilistic) sampling is

proposed to assist in reaching conclusions regarding a site as efficiently as possible, while

n_aibtaining a degree of confidence that the site has been effectively sampled,

mgmgS" DDMT4)U3/004.W P5 3-12 9/29/95
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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 aefivfiies support the investigative strategy described in Section 3 of this

report. The proposed sampling plata for OU 3 include surface soil samples, subsurface

soil samples, sediment samples, surface water samples, and groundwa_r samples from

the Fluvial Aquifer. The primary Level 2 and 3 samples that will be collected at

Sites 25, 26, 48, 58, and 59 are summarized in Table 4-1. Tbe 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 deserthed

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, followed 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 Course Pond is an unlined, manmade pond approximately 75 f_ wide and 125 h
long with an earthen dam. This site is located in the northeast 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 installation. Storm

water enters the pond in one of two ways: through overland flow from the surrounding

land area and through 8-inch_iameter and 3b-inch-diameter storm water drainage pipes.

Overflow from this impoundment flows to an open, eonerete-gned storm drain that

eventually drains into Noneonnah Creek, a tributary of the Mississippi River.

4.2.3 Existing Data

In 1986, the U.S. Army EnvironmenmI Hygiene Agency (USAEHA) conducted a water

quality biological survey on both Lake DanieIson and the Golf Course Pond. The results
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Table 4-1

Samples to Be C0llec(ed by Site in OU-3

Defense Depot Memphis, Tctt_l_c

Site Numbcr

59

;urfate Soil

VOC

PAH 9

PCSt./PCB 9

i Herbicides 9

TCIJTAL 1

Subsurface Soil

VCC

PAH 5

PeSL/PCB 5

FIerbi_idcs 5

MehaI$

TCLrYAL

Groundwater

TCLrfAL

Surface Water

Pest./PCB

M=tats

Tssrroc

TCLtrAL

Sediment

PCSL/PCB

Metals

Misc.

2S" _6" 48 58

5

5 9

9

1 l

I

14 14

14 14

8 8

2 2

TCL/TAL

'Listed as a Feasibility Study site. SampLing for source identification only.

Herbicid¢_ - AnalysLs by SW 846 Method 8150.

Metals = Priority po[lutaat metals (Sb, AS, 13o, COLCr, C_ Pb, Hg, Ni, Se, Ag, TI, Zn).
Analysis by SW 846 Method 6010/7000 series Suface water

samples wi[] bc analyzed for tota2 and disoIved meta[_ Groundwalcr

santples veil] bc an_yzed for latal morals only.

PAH = Polynucle.ar aromatic hydrocarbon. Analysis by SW 846 Method 8100

PCSt./PCB = PcstieideJpolychlofi _at cd bipheayl. Analysis by a modified
SW 846 Method g0g0.

QC = Quality control.

I'CLJTAL = Target compound hsfftoxget analyic list,

FOC = Total organic carbon. Analygis by EPA Method 415.1.

YSS = Total suspceded solids. Analysis by EPA Method 160.2.

VOC = Vo[adle organic compound. Ana[y si_ Ity SW 346 Method 8240.

Note: SU_ dce.s not include QC samples These arc glvcn in the fie[d sampllng
_cuvity tables for each site fYab]cs 4-2 through 4-6)¸

mlC_95.DDMT.fJU3n)I0.xt_ 4-2 9/29F_S
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of the wa[er 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 both the

metals and pestlcidcs were r_ot detected in the accompanying surface water samples, this

study concluded that the con[aminants appeared to be accumulating in the sediments

without being a water quality problem (rcf. 2). Fish tissue samples from goldfish in the

Golf Course Pond exhibited pesticide (dichlo_odiphenyhrichloroethane [DDT] and its

breakdown products) and PCB residues. Bccauae of the levels of posticides observed in

the fish tissue analysis, the USAEHA study rccomraended that f_sh from the Golf Course

Pond not he consumed (rcf. 2). In addition, surface water, sediment, and surface soil

samples were also collected during the 1990 RI activities (ref. I0). The results of this

study were in agreement with the USAEHA study and the analytical results are provided

in Appendix B. F_ure 4-I shows the previous Sampling locations at the Golf Course

Pond and in OU-3.

4.2.4 Potential Contaminants of Concern

Revlcw of the site history and the previcus sampling analytical tcsulks indicates that the

potential contaminants 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, Tenn_,s ee

Dala Gaps DQOs

Source of sediment eont_i_t ion Eva]tlate whether enntaminnllt}n is from the sz_nn

w_aer collectioa system or ar_ runoff by sampling
surface water dtlrlng rainfall events

Col[_t al [c_t one TC Id'TAL sample to access

wh_th¢l" other unknown _atart_tlan [_ 13fedellt in

_[a[nl Water DJIIO_

4.2.6 Soils Sampling and Analysis

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

analyses ate 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 c_ntamination has leached form the sediments, it would likely be
boued in the softs beneath the pond. Furthermore, the bottom of the pond may be

ragmg_.D D MT_)U3/0_,5 Vv_5 4_- 9_9i95
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sealed, so no aqueous phase contaminants could be trar_poffed vertically to the

groundwater. Therefore, sampling of monitoring 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 ef contaminants through the storm water collection system.

Slorm water samples will be collected at the closest manhole to whar¢ the storm wa_r

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 filleted (0.45-micrometer Lum] glass fiber filter) and

uafiiternd samples will be .nalyznd for Level 3 gesticides/PCBs and metals. This

approach will allow an evaluation of whether detected gon_aminanL_ ta_ associated with

the suspended particles or are in a dissolved phase. Each sample will be collected to
coingide 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

transportnd Io 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 ston_ water sewer system (and eventually into the pond) by preciphatinI1.

Taking surface water samples after a rainfall event at the pond wilI help assess if there is
still an active source for the contaminants of interest (pesticides, PCBs. metals) in the

indusuial areas, Presence of an active source will be indicated if surface water samples

have concentrat_ns above background concentrations and PRGs. If it is suspected that

an active source may still be present, a more extensive monitoring plan will n_d 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 pan of a future effort.

4,3 Site 26: Lake Danielson

4.3.1 Site Description

Lake Danielson consists of an unlined, mamnde pond approximately 4 acres in surface

area and approximately 15 ft deep at the deepest point. The lake is located at the
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Table 4-2

Collectlon and Analysis of Site 25 Samples (by Media)

Golf Course Pond

Defense Depot Memphis, Tenn_sce

Level 3

Media Description Pest JPCB" MetalJ b

Surface Soll _or_

QC

t lt_afio as x 2

Surface Water' ;¢mpling,_cnis; 14 14
"fl]/ena:b'un flit ercd

QC ]_, FD EB, MS/MSD _, FD, EB, EB,F_,MS/M_D
MS/MSD

Sediment qor_

QC

EB = Equipment blank ( I per day per type of ct_ipm=nt us_ for s_xapllng).

FB = Field blank (1 pet wcmk pet source of dccuntantlnafion water).

IFD = Field duplicate (10% of Level 3).

MS/MSD Matrix spike/matrix spike duplicate (5% per nmttix).

PAH - Polynuclcar aromztic hy&xacarbon.

PeSt./PCB = Pr_licide/pelycldodnated biph_yl.

_C _ Query control

TB = Trip blank (1 per day per ccolex containing voCs.

"CL, TAL = Target o_mpe.._ lisl/tar get m_aly_c li_

"OC -- Total _rgam¢ carbon,

"$S - Total 5usl_adeA sohds.

rOC - Volatile organic oampound

b/01es:

Pe_ficldes/fCB s will be analyzed by a modified SW 846 Method 8080,

Metals analysis vail include the priority I_lluUmt metals an,_lyzed by SW g46 Method 6010,7000,

_rir_. (Sb, As, Be, Cd, C¢, Cu, Pb, Hg. Ni, So, Ag, "1"1,Zn). Gmtmdwatc¢ samplm will pe

a na]y72:d for total metals only. Di_olvod metal samples vail not be _lleOed.

TSS ",viii be avalyzt_i by I_?A Method 160,2. TOC will be a r_ 13r/,_l by Method 415.1.

i TCLr£A L am_lysis will include the CLP mellmds for v0Cs, SVOC.s, pesticldcsJPCBs, a_l m_als.

]_oLh filtered _ald unfiltered analyse_ are requJr_l for Pe_L_CB _d Metals

mgl_95. DDMT4_U3 _ I I xl_ 4-6 9/'29_ 5
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northwest corner of the golf course, just east of Buildings 470 and 489 (Figure 4 1). The

sis is currently listed as an FS site; however, sampling will occur as pan of tim RI effort
to identify source areas of contamination.

4.3.2 Site History

Lake Danielson receives storm water runoff from the central area {approximately 65

acres) of DDMT. Major faeihlies within this area inelnde 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 built up). Storm water from the

calchnlent area enters Lake Danielson via a 48-ineh_iameter pipe in the northwest comer

of the lake. A smaller amount of storm water is contributed via overland flow from the

area immediately surrounding Lake Danielson (ref. 5). Previous uses of Lake Danislson

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 thanks withdrawing water from the

reservoir, testing various equipment (pumps, hoses, instnnnetus), and discharging the

water back into Lake Danlelson. Recreational use of Lake Danlelson (fishing) was

discontinued after the results of the 1986 USAEHA study were published (re£ 2).
Overflow from this impoundment flows to an open, concrete-lined storm drain that

eventually drains into Noneonnah Creek, a tributary of the Mississippi River.

4.3.3 Existing Data

Existing data from Lake Danielson consist primarily of surface water, sediment, 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 Pd activities (ref. I0). The only

parameter detected in the surface water during the USAEHA study was the pesticide

DDT at USAEI-IA Sample Site 1 (located at the storm water inftuent to the lake). This

sample was tnkea after a rainfall event. SW 13 was taken at the same location during RI
activities and did not detect DDT (_f. 10). The sediment data from both studies

indicated the presence of pesticides (DDT, chlordane) and metals. However, comparison
of the contaminant data (metals and pesticide concentratlo_s) in the surface water and

sediments indicates that the metals and pesticides appear to be effectively bound up in the

sediraents and do not pose a water quality problem. Annly_ie.al results from previous

sampling activities around Site 26 are provided in Appendix B The.water quality during

rairmtorms is largely unknown because influent flows may cause turbidity in lake

sediments. Fish tissue (catfish) samples taken from Lake Danlelson during the USAEHA

study indicated the presence of pesticides (DDT and its breakdown products, chlordane,

chlorpyrlfos, and dieldrin) and PCBs, resuiting in a recommendation to prohibit fish
consumption (and fishing) from Lake Danielson.

Monitoring well MW-25 was irLstalled near Lake Danlelson during the RI activities to

assess whether contamlnanls from the lake have affected groundwater. Analytical results

of previous sampling indicate elevated levels of teLrachinroethene. After review of the
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November 1993 water table surface map (Figure 2-9), MW_5 was foand to be cress-

gradient of Lake Danielson. The VOC contarthrmtion may be from offsbe sources.

4.3.4 Potential Contaminants of Concern

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

potential COCs are metals, pesticides, and PCB_. VOCs were not included as a COC

because the parameters delected in soil were methylene chloride and acetOl2¢, and

detections were near or below quantitation lilniL_, The compounds arc common

laboratory contaminants, and their dele_don was not likely t_presentatlve of field
conditior_.

VOCs were detected in MW-25; an offsite source of VOCs is suspected. This will be

investigated by installing Fluvial Aquifer monitoring wells (one upgrndient 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 addressed in the OU-4 FSP (mr. 15),

4.3,5 Data Gaps and Site-specific Data Quality Objectives

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 tiffs site.

4.3,7 Groundwater Sampling and Analysis

Monitoring well MW=25 was installed near Lake Dan2elson during the R[ activities to

assess whether contaminants from the lake have affected groundwater. Analytical results

of previous sampling indicate elevated levels of tetracldoroethene. After review of the



November1993water tablesurfacemap (Figure2-9), MW-25 was found to be cross-

gradient of Lake Danielson. The VOC contamination may be from offsite sources.

Groundwater contamination as a result of leaching from the sediment in Lake Danlelson

is not suspected. The COCs are pestieldes, PCBs, and metals, which have low mobility

in soils. If contamination has leached from the sediments, it would likely be hound in the

soils beneath the lake. Furthermore, the bottom of the lake may be sealed, so no

aqueous phase contaminants could be transported vertically to the g_undwater.

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 tlwee other

potential source locations to Lake Danielson to evaluate whether contamination found in

the sediments may have resulted from transgun of contaminants from specifle areas in
OU-3.

Storm water samples will be collected at the closest manhole (or discharge point) to

where the storm water discharges to Lake Danielson (1 inle0 during two separate storm

events with more than 0.2 inches of ralnthlh A total of eight grab samples will be

collected (2 events x 4 Iocatthns). The location of the inlet ro Lake Danielson is shown

in Figure 4-2. Both filtered (0,45 /_m glass fiber filter) and unfiltered samples will be

analyzed for Level 3 pesticides/PC/Is and metals. This approach 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 stoma

water from the collection system. This will provide the greatest likelihood of detecting

the highest levels of con_aminatinn that may be transported to the lake by the eogection
system. Specific analyses are listed in Tabin 4-3.

Contaminants found in Lake Danielson during previous sanlies indicatethat the source of

contaminants in the sediments and the fish tissue may have been the result of spillage

from DDiVrf industrial areas thai was then transported into the storm water sewer sys[em
(and eveniually into the lake) by precipitation.

Talcing 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.
metals) in the industrial areas. PreseRce 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 initiazed 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.
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4.3.9 Sediment Sampling and Analysis 1 2 5 6 1

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 I"-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

OU-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 tiffs site.

4.4.3 Existing Data

Two soil samples were taken next to the perimeter during the 1990 RI activities (ref, I0).

These samples exhibited PAHs and pesticides (DDT plus breakdown products). All of

the PAHs deteemd were below the reporting limits for the armlysis. PCBs were not

detected in surface soil samples or in the dnwngredient groundwater samples collected

from MW-26 during the RI (ref. 10) and the November 1993 groundwater monitoring
eyent (ref. 11). However, tetraehloroethane and carbon tetrachloride were detected in

MW-2g samples at levels near or slightly above maximum contaminant levels (MCLs)

during both the KI (ref. 1O) and the November 1993 sampling event (ref. 11).

4.4.4 Potential Contaminants of Concern

Review of previous activities at the site and historical analytical results indicate that the

gu_ential COOs at this site are VOCs, pesticides, and PCBs. VOCs are included because

elevated levels were detected during previous groundwater sampling in the vicinity of the
site, atld pesticides are included because e/evated level_ were previously detected in

nearby soil samples. PCBs are included because of the storage of PCB-conraminated

transformers. However, no PCBs have been detected during previous sampling.

mgm95 DDMT O 133_0_ WP5 4-12 9/29195
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4.4.6 Soils Sampling and Analysis

Soil samples will be collected to assess the horizontal extent of potential soil

contamination from past activities in the area of Site 48 (Building 274). The details of

the s_Jnpling plan for Site 48 are shown in Table 44. Biased surface soil samples will be

collected to evaluate eomamlnants and to make comparisons to background eoncenwations

and PRGs. Field personnel will survey the area around the site for indlcatorz of

conraminatinn (i.e., stained soil, distressed vegetation). Where areas of concern are

found, a surface soil sample will be collected and analyT_zd by Level 2 methods for VOCs

and pesticides/PCBs. Five surface inca_o_ will be sampled at a depth of 0 to 12 inches

below land surface Cols). The samples will be collected beneath any gravel or pavement

that may be present. Sampling locations are shown in Figure 4°2.

Optional surface soll samples and optional soil borings may be performed, if initial

sampling indicates contamirmtion, to further investigate the extent of contamination.

These sample locations will be chosen through review of the analytical resutt_ obtainnd

from the primary soil sampling locations. The optional borings will include additional

samples from depths of 10 and 20 ft his. 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 obndnnd from Sire 48 will be analyzed for Level 2 VOCs and pesticides/

PCBs. The sou sampling plan for Site 48 is detailed in Table 4_L Duplicate soil

samples will be collected at each _,nlpling point to provide a sample for possible Level 3

(¢onfirmatinnal) analysis. A minimum of 10 percent of the Level 2 samples will have a

duplicate sent for Level 3 ¢onfirmadonal analysis. Selection of the samples for Level 3

analysis will be determined by the [ndd team leader or site hydrngcologist. The

mgm95"DDMT OU3 hI05 WP5 4-13 9/29/95
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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 screenlng results will be used to select a biased location so that

the TCUTAL analysis is performed near the area with the highest contaminant

concenuatlons. 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. Downgradlent

groundwater quality will be monitored by sampling MW-26. Analytical testing will
include a full scan for TCL/TAL.

Groundwater from MS,V-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 44.

4.5 Site 58: Pad 267 (Pesticides, Herbicides)

4.5.1 Site Description

Pad 267 refers to a concrete slab area approximately 150 fi by 200 ft that was formerly

the site of Building T-267. the Pesticide Shop. TOe site is located north of Building 274
(Figure 4 1).

4.5.2 Site History

Past ttse.s of Pad 267 incIude 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 1940s to the mid-1980s.

TOe Installation Assessment (ref. 17) documented 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 rths¢ water was dumped is unknown. After that Lime,

the rinse water was held for the mixing of later hatchas. 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 f'amigation (ref. 17). The
USAEHA Environmental Audit of DDMT (ref. 18) conducted in 1985 indicated that all

pesticide operatinrLs at DDMT were transfened to Building 737 and that Building T-267

(Pesticide Shop) was tlemo[ished, /bus resulting in Pad 267.
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4.5.3 Existing Data

Previous investigations did not characterize gutemial soil contamination at this site.

MW-26 was imtalled in the Fluvial Aquifer near this site during RI activities (rcf. 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 efese 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 spocifie 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. Analysis for pesticides and herbicides will

include approved methoc_ that cover chemicals that are perslstent 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 5g 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 represent groundwater quality

at Site 58. VOCs delccted in MVI-26 may be from an offsim source. The quality of

groundwater entering DDMT from offsite will be investigated through installation of a

Fluvial Aquifer monitoring well upgradient of the Pd sires in OU-3 along the DDMT

facility boundary (ref. 15). The installation and sampling of this new upgradient well'!s
addressed in the OU-4 FSP.

4.5.5 Data Gaps and Site-specific Data Quality Objectives

Site 58

Data GaPs and DQOs

Defett_e Depot Memphis, Tenne_,ee

Data Gaps DQOs

Presence of SOiL contamination Assess presence of rail contamination

EXpedite the field investigation and declsion pro_e_ by
using Level 2 analyses

Confirm v I) I 3

analyr, cs

Collecl at least one TCLffAL sample to assess

whether other Uflkflowfl ¢o_tamlnatlon is pfe_efll
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4.5.6 Soils Sampling and Analysis

To evaluate whether contamination exists at this site, surface soil sampIes will be

collected. Nine surface soil samples will be collected from the systematic locations

identified in Figure 6-2, Because the exact location of reicases is not known, samples

will be taken across the entire area of potential contamination. A signifieam amount of

this area has been paved, so surface soil samples will be collected from unpavnd 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 will 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 results 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 locatinm. Optional soil borings will include additinnal 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 indicalors of contamination such

as stained soil or distressed vegetation. If an area of posslble contamination is found, a

surface soil sample will be collected and analyzed by Level 2 methods for pesticides and
herbicides. The field mare leader will use the results to decide whether additional surface

soil se,mples 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

(eonfirmatinnal) 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

detetminaticn will he based on field screening results. One surface soil iccatinn 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 TCI./TAL 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 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
proposed for the site.

ragtag5 DDM T OIJ3_5 WP5 6-18 9/29/95
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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 if, located next to the DDMT Golf Course and practice putting
grin.

4.6.2 SiteH_

This site had reportedly served as a mixing area for golf course pesticide and herbicide

spray operatinm (tel 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 ILI activities (ref. 10) and detected VOCs, PAHs, and pesticides. Re.suits 8a_d

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 arc 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 mirror spillage or disposal of pesticide rinse water may have occurred in this
area.

4.6.4 Potential Contaminants of Concern

'File history of activities at the site and results of the previous surface soil samples

indicate that the potential COCs are PAlls, pestlcldes, and herbicides. As was discussed

for Site 58, the pesticides and berb_eides that will be monitored are those that persist in

the environment and therefore present a hazard. The spueifie analytical methods are
indicated in Table 4-6.
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4.6.5 Data Gaps and Site-specific Data Quality Objectives

Site 59

Data Gaps and DQOs
Defense Depot Memphis, Tennessee

Data Gaps DQOs

Vcrdcal and horizop.tal extenl of foll contamination A_ea$ the v©lxi_al _d h oIizont al extent of soil
cotllaminadvn

Expedite the getd inve*t igagon and decision _rocess

by using Level 2 analy_

Cvnfmn r_ultz of Level 2 analy_ with Level 3

amalyses

II Data for performing a risk _sme_t t Collecl data that sappotl a statistically based
comparison to background concenffatlons a_d PRGs

CoLleCtat ]e_t mac TcLrfAL sample to a._es s
whether other tLt_Own contamination is pr_ent

4.6.6 Soils Sampling and Analysis

This site is close to the Golf Course Pond and has previously documented levels of PAHs

and pesticides in i_ surface soils. Surface and subsurface soil samples will be collected

to assess the vertical and horizontal extent of con_minatinm

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 TCIdTAL. All

sample_ for Site 59 will be amllyzed as indicated in Table 4-6.

Subsurface soil _amples will be collected to assess the veltical extent of contamination.

Two 10-ftMeep soil borings will be taken. The borings are located on each side of

Building 273 as shown in Figure 4-2, and samples will he collected from the borings at

depths of 5 and 10 ft bhe Each sample will he analyzed for Level 2 pesticides.

herbicides, and PAHs.

Additional samples may also be coLlected from are.as where there is visual evidence of
contamination. Field personnel will survey the area for indicators of contaminatidn sund

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

surface soil sample will be cnil¢cted and analyzed by Level 2 methods for pesticides and
herbicides. The field team leader will use the restht_ to decide whether additional surface

soil samples or soil borings are needed.

mgm05. D DMT_ U3/00].Wp5 4 2l 9/29195
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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 l0 percent of the Level 2 samples will have a

duplicate sent for Level 3 confinnafional analysis. Selection of the samples for Level 3

analysis will ha determined by the fold team leader or site hydrogcningist, 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 thai the

analysis is performed near the area with the highest contaminant conccnwatinns. All

samples will be collected in accordance with the QAPP. QC s_mples that will be
collceled at Site 59 arc indicated in Table 4-6.

One sample will be collected from one of the borings (at the 10-foot depth) at Site 59 for

geotecimical analyses. The purpose of the analyses is to obtain initial geotechnical and

fate and t_ansport data on subsurface soils for OU-3. The hydrogeologist will select the

sample for the analyses in the fiehi. The sample will be analyzed for grain size,

Attcrberg 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 thelude pH

(SWo846 Method 9045), alkalinity (EPA 310.1M), cation exchange capacity (SW-846

Method 9080), and total organic carbon (EPA Method 415.1M).

4.6.7 Groundwater Sampling and Analysis

Groundwamr contamination beneath Site 59 is not suspected because of the low mobility

of PAHs, pesticides, and herbicides. Therefore, no monitoring wells or groundwater

smnplthg are proposed for the site,

mlt m?5.DDMT_IO3/O05 Wp5 4-22 9/29195
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5.0 Additional Data Collection

5.1 Investigation of Potential Contamination near MV¢-24

MW-24 is located in the southwest section of OU 3, No known RI sites are located in

the inamediate vicinity of this well. In November 1993, low levels (leSs than 0.0l parts

per billion [ppb]) of PAHs were dnlected 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 s_npling events. To assess the

presence of contamination, MW-24 will be purged in accordance with the procedures

outlined in Sectlun 5.4.2.7 of the QAPP (ref. I). The well will be sampled for PAHs by

SW 84d Method 8100 at an FBL (Level 3 data quality) in accordance with the procedures

outlined in Section 5. I of the QAPP. If constituenls are detected above established

background concentrations or PRGs, whichever is higher, a plan will be developed for

investigating sources near MVg-24.

5.2 Fluvial Aquifer Characteristics

After well devetopment, the hydraulic conductivity of the water-bearing zone in which

cach new monitoring well in O1]-3 is serccncd will be estimated using a pneumatic slug

lest method. Th_ existing wells will not be tested because they have been tested

previously (RI Rngon, 1990). The primary advantages of slug testing are twofold: it

creates little, if any, investigation-derived wastes to dispose of, and performing the lest

and collecting the data is relatively sunple. The values of hydraulic conductivity derived

from the sing tests will provide information uscthl 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

conlaffdnadon.

Slug tests are accomplished by causing an instantaneous change in the water level in the

well and obseiving the recovery of the water level to its static levnl as a function of time.

Changes in water level can be accomplished by suddenly introducing or removing a

known volume of water into or from the well. This can be done by suddenly introducing

or removing a cylindrical object of known volume (a slug)or by using a pneumatic

device to evacuate the well bore under prcssurc, followed by an instantaneous release of

pressure. The water level response in the well bore is gcnetally observed with a pressure

transducer placed below the water table coupled to an automatic data logger.

The pneumatic slug test method will allow testing to be pefformnd quickly, and the

results will eliminate much of the noise in the vcry-early-thnc-data that is often present in

manual slug tesl methods. All mateflals used in the slug test (e.g., water level tapes,

pressul¢ Iransducers) will be decontaminated beinre use in acc.crdance with gecl_ll

5 4.2.9 of the QAPP (ref. I).

mgm95 DDMT.OU31Ot_,Wp5 5-i 909/95
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To analyze the slug data test, the project hydrogeniogist will select a published, generally

accepted analytical method (such as Bouwer, 1989) (ref. 19) that is appropriate for the

hydrogeniogie conditions at DDMT

5.3 Preliminary Data Needs for Remedial Alternatives

After the RI field work has been completed, the data will be evaluated to 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 wig be used to support evaluation of remedial ahematives, to refine

selection of alternatives, 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 prniimtha_ contaminants of concern, and knowledge about treatment

technologies available. The imlini alternatives do not represent a complete, detailed

evaluation of alternatives, nor do they represent the final remedy. They are intended to

represent an initial atxempl at identifying alternatives that are likely to be on the final list
fur evaluation of site remedial action. Initial alternatives for remediatthn of soil and

sediment at each site are provided in Table 5-1 (alternative_ listed are for soil and

sediment only).

Evaluation of remedial alterrtatives for groundwater will occur during a later phase of site

investigation. After this initial phase of the investigation at OU-3 is completed,

groundwater at DDMT will be evaluated facilitywide. To improve the efficiency of the

groundwater remediatnin process, remedial strategies for groundwater will be

implemented for the entire facility, and for those sites that are sources of potential

groundwater contamination. The fanilitywid¢ strategy for groundwater is discussed in
Section 4 of the 011-4 FSP

5.3.2 Data Collection

For the remedial alternatives listed for each slte 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 ILl field investigation. This decision

will depend upon the following:

Concentration of contamination at levels indicating FS activities may be

required
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Spatial magmtude of contamination beyond an appropriate extent for a
removal action

Character of contaminants (VOCs, pails, metals, etc.) 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

future phases of field investigation should be identifind by using data collected in the ILl
fmld investigatiort and by completing a detailed identification of remedial alternafives for
each site.

5.4 Water Level Measurements

The flow direction of the Fluvial Aquifer in OU 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 belier understood to evaluate future well locations.

Quarterly water level data will be collected from all existing wells and wells planned for

itmtallation in OU-3, These data will provide valuable information on groundwater flow
direction in OU-3.

5.5 Quality AssurancelQuality Control in the Field

The goal of QA in the field is to provide data of known quality to the project team to

support the decisinn-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 QAtQC measures at the sire and for performing field

activities in accordance with approved work plans, policies, and field procedures.

Sections 3 and 4 of the QAPP (reL 1) provide detaiis to meet the goals of QA during the
field investigation.

Numerous prcc.edures have been developed for the field activities that will occur at

DDMT. These procedures will provide for greater consistency in the work performed

and provide for high-quagty 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
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Sample shipment

Field QC samples

Disposal of inVesligation-derived WaSleS

Field inslrument calibration

Soil. groundwater, scclimcnt, and surface water sampling

Soil bering and monkoring well drilling

Geophysical survey and logging

Surveying

Field QC samples will be collected to evaluate the quality and validity of the analytical

data. QC samples will also assis_ in evaluating whether any of the contamination thai

may be detected could have been introduced by the sample collection and handling
procethlt'_;.

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

Trip blanks: one per day per cOOler conlaining VOC samples

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

Field blanks: one p_r week per source of waler used for decontamination

F eld duplicates: 5 percent of Level 2 sampIes and I0 percent of Level 3
s_anples

Matrix spike/matrix spike duplicates: 5 percent of the samples collected

from each matrix; at leas[ one per matrix every 14 days

Split samples: to be collected at a tale of approximately I perccm_ two

will be collected during the OU-3 thvestlgation

The type and number of field QC samples that will be collected at each of the RI sites are

shown in the sample summary tables in Section 4 (Tables 4-2 dtrough 4-6).

mgm95- DDMT_DU3 IU06 wP5 5-6 9/29/95
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Table B-3

Positive Results in Groundwater

Operable Unit 3

Defense Depot Memphis, Tennessee

pARAMeteR {UG_) DATE MCL MW24 MWZ5 MW2_

HALOGENATED VOLATILES (ugfl)

ICarbort TeWactflodde pHASE I 5 I

PHASE I1

2klflroform PHASE I ICOt¢)
PHASE I1

IMethylene thin.de PHASE I 5 t
PHASE I1

ITctraeh]orethene pHASE I 5 I

pHASE I1

ITneMnre4_thene PHASE I 5 I

pHASE I]

-- 2J 5J

5

IJ

2J

IBJ

-- 8 10

7 5

3J

3J

NONHALOGENATED VOLATILES tug/I)

Ac_t onc PHASE I "- L 3J 2BJ 4J IPHASE [I -- .-

NONHALOGENAT_D SEMIVOLATLES tug/I)

Oi-n-bmyl phthalare PHASE I
pHAgE II

Dt-n-octyl phthalate PHASE I

N-Nitrosodiphen]clamlne PHASE [
Phenol pHASE II

2J 5J

3J

tfis(2-Ethylhexyl) phthalate PHASE I 5J 9J

PHASE II

,METALS tug/l)

Atxenic pHASE I 50

pHASE I1 50

ILead PHASE I 50/15 (¢'1 152 = 128

PHASE H 70 50

PHASE I 2 4N 1.7 4N

pHASE II

PHASEI 6

PHASE I1 60 50

m_t ctll_/

Antimony

Barium

Source: RI Repar_, 1990
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PHASE [ 2000 167 1960 908

pHASE [1 81 4L0 380

B-tO



Table B-3

Positive Results in Groundwater

Operable Unit 3

Defense Depot Memphis, Tennessee

125

_ARA_ (UG/L) DATE MCL MV424 MW25 MW26

_lmlum PHASE! 5 18N*

PHASE 11

_¢o_ium (d) PHASE I 100 31 337 150

PHASE II 40 30

2apper pHASE I 1300 (f 88 209 268
pHASE II 50 20 40

qickel PHASE I leo 26 125 58

PHASE I1 --

_ne PHASE I 5000 (h) 193 408 400

PHASE II 170 120 120

MCL - SDWA Maximum Contaiamem Level

(c) Total _ih,_lomethaees

(d) No distinction between Chromium Ill a_d Chromium Vl

(e) MCL/Action Level

(I) MCLG Prlma_ MCL is Trca_mem Technique

(11) Se.colldta_ MCL

B (Inorganic) Val_e less than _¢ Con a-act Required Detection Limit

(CRDL) but gleater than the InsWamem Detecuon Ll_mt (IDL}

B (Org_t_i¢) - Found in method blaak.

J - Est u_ated value less than the sample qu_titauon Limit but greater

thal_ 7J_¢0

N = S piked sample recover] not within control limit.

* = Dupllcat_ analysis not within control limiL_.
= Nol de.;ted.

NA = Not A'_J lahle



Table B-4

Positive Results in Surface Soils

Old Transformer Storage Yard

Operable Unit 3

Defense Depot Memphis, Tennessee

125 9G

PHASE I

SS30 SS31PARAMETER

HALOGENATED VOLATIU_ (ug/kg)

IMethylene chloride I 3J 7B I

NONHALOGE24ATED VOLATILE$ (uggkg)

I+_0:::: I 43: +"1
NONHALC43ENATED SEMIVOLATILES (ug/kg)

350BJ 46OB_is(2 Ethylhexyl) phthalate

pol_uclemr Aromat Jc

H ydr _mr_:_n_ (PAHs)

fle_zo{a)m_thracene

B_zo(a)pyrer,*
Benzo(b)fluora_tl_a¢

Benz_(g,h,i)perylett¢

ClaTsene
el.omathtme

[Bdeno( 1,2,3-_d)pyre_

phen_l_mne

P'_ene

24OJ

1901

320J

2301

2301

390|

180J

210J

340J

Total PAHs 2330

pESTICIDES (agOg)

r °°_ I _'° "14,4_DDT 1OOOD i90D

METALS tmg/kg)

Leaa

Mercut_
Antimony

• Source: RI Report, 1990

19 12

81 5

004 0 02

4
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Table B-4

Positive Results in Surface Soils

Old Transformer Storage Yard

Operable Unit 3

Defense Depot Memphis, Tennessee

125

pARAM_ Jtr,R

_artum

C,adr_um

Chroiiliu m " "

Copper
Nickel

Silver

Zllle

PHASE I

SS30 SS31

78.1 219

1

14 10

22 6

13 3

06

69 II

B (Orgmaie) = Foutld in n_e flaod blank.

D -- Identified in _n analysis at a secondary dilutl_ n factor

J - Esiimated _,aJttc 1¢.S$thatl t_e sample q tl_tltimtian limit, but grBate.r th,xrt zero,
_ - Nat detected.

** - No d_stincdon bew_en Cbdon_um (11I) and Chromium tVI/

9"/

Source: RI Report. 1990 B - [ 3



Table B-5

Positive Results in Surface Soils

Golf Course

Operable Unit 3

Defense Depot Memphis, Tennessee

125

PHASE I

98

PARAM_I eR SS12 5S13 $514 $$37

HALOGENATED VOLATILES ug,q¢g

ChlorOform ZI --

Methylene chloride 14B 21B 15B 13B 16B
Tetraehlo_e:thene 23 -
Tfichl_rccthene 4J

NON HALOGENATED VOLATILES ug/kg

Acemne 9J 38 24 I 5 22

Toluene 17 9J 6J 31
Total x¥1enes 81

NONHALOGENATED SEMIVOLATILES _g/Itg

150(3BJ 2200B; 2700B 710BJ 17DgB

260J 2801 34_J

280J

27GJ 920J

340J 930.1

420] ll00J 620J

7_0J

340J 11003

390J 12GOJ

330J 630J 2700 7801

700J

310J 16001 520J

2301 560J LT00J 580J

200J

330J

810J

610I

1100J

990J

2200

160J

370J

2OOO

250O

560 3,260 13010 2.500 11,270



Table B-5

Positive Results in Surface Soils

Golf Course

Operable Unit 3

Defense Depot Memphis, Tennessee

125 99

PHASE I

SS12 $SI3 S$14 SS37

PESTICIDES ug/ltg

4._.'-DDE 20_D 340D 1200D 4300D

4.4'-DDT 870 290 400OD 30(_DJ

Dieldrin 760D B30D 290(JD 14_D 3800D

H¢ p_achlor I I(X)Z

Hcptachlor ¢poxidc 340Z
beta-B HC 2500

METALS mg/kg

33 22 41 42

80G* 50G* 80(3* 71

0.15N 0AN 0.SN 0.32

50B 50

958 118 117 76.9

20

20G 13G 16G 13

34* 21" 264 18

13' 12_ 12' I1

812G 89.3G 82.3G _).4

B (Incr_mie} = Value less than the Contrael Required Deteeuon Lth_t (CRDL), but gre_ter than the

lm_rumcat Det_cuua Limit _IDL),

B (Organic) = Found in method blamL

D - Identified in an anal ysis _t a secondary dilution factor.

G - Native anaLytc • 4 times spike added, therefore accep_mce criteria do not apply.

l _ Estimated value less than the sample qaandtation limit, bat g_r t_an z_r_.

N Spikecl sampLe recover/not within control limim.

Z - M a_rix interference; compound not positiveLy idemifiable,

• = Duplicate _aJysls not within control linfits.

• * = No distinction between Chromium fiE) and Ch_miam ('4I)
= Not deleci_.

12

157

0.5

784

L9

17

15

29O
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Water Quality Biological Study
Number 32-24-0733-86

United States Army Environmental Hygiene Agency (USAEHA)
March 1986
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Table B-6

Positive Results in Surface Water

Operable Unit 3

Defense Depot Memphis, Tennessee

DSVI:CIION _ t

2 J

B-17
Source: USAEHA. 1986



Table B-6

Positive Results in Surface Water

Operable Unit 3

Defense Depot Memphis, Tennessee
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Sotwee: USAEItA, 1986 B-I8



Table B-6

Positive Results in Surface Water

Operable Unit 3

Defense Depot Memphis, Tennessee
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BDL

BDL

BDL

B[3_,

0.8_

• $

Source: USAEHA" 1986 B-19



Table B-7

Positive Results in Sediments

Operable Unit 3

Defense Depot Memphis, Tennessee

125 104

169 ]7.7 13_ _B

_71 531

1)]8 O_

Source: USAEHA, 1986 B-20



Table B-7

Positive Results in Sediments

Operable Unit 3

Defense Depot Memphis, Tennessee
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Source: USAEHA, 1986 1t-21



Table B-8

Positive Results in Fish Tissue

Operable Unit 3

Defense Depol Memphis, Tennes_e
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Groundwater Monitoring Results Report for DDMT

Environmental Science & Engineering, Inc.
January 1994
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TableB-9

Positive Results (Above Detection Limits) of

November 1993 Groundwater Monitoring

Operable Unit 3

Defense Depot Memphis, Tennessee

O

=ARAME1_R [.IST

pARAMETER NAME

_V24 M_'2_

_2101 "80104_ BROMOI)I

CAI1BON7

_96"8C)10 G

TRANS L1 _T JIENI_

_4473"flO10-G IF.

E

4475 "g01LLG ]g

4506"g01U.G

E

91Bo*g01c_G _RIC _qD ROET,trENE

TOLU_E

91_*927C¢3520_G _)_t

_LATE

4376°_70_520 G I:J._

_3_694 * g2_$2tJ.G pHENOL

520-G ENE

G

34_26"_310s3_20 G IIENZO_A_
G

_G SF--"_ZO/GH/I FEP.yI.ENE
34242"f13]fl/_5204_ _F_( _NE

M320*8310_35_.G __IIRys_N'E

34376"_3 IOt3_20-G ENE

NDE_C{ 1,2.3_ D? PYP,_E_NE
_APNrHALENE

_YREN_

_d.DRIN

3932U_g_520-_ )DF_pp

_DTt_"

3g_g_-G 311_DNIN

3_2Q*_0052fl G E_: IXIDE

_,I_N [C.TOTAI.

__1 UM,TOTAL

i ADM] I/M.TOTAL

1014*_I0-G ! I_OMI UN,TOTAL

t03?',_]ffG 7OgALT TOT_

/U_ I _74_1 G .EPd_ TI!IT_

_N[DIJ_D[SS _T_N)

I I [16_501 _ _LIJM_I UM,DIN$

$_a_a_: Fnvimam©_tt_l _r_ _md EnEira_ti_ g, lt_¢. 1994 B-24
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MW26

?:l_O 31:20 ]_:]r)

!DDMTW _/)DMTW CI)DMTW

_Nn_S

JGcL LI6

J_IL

IG/t

_Gtl.

JC_L

_G/L

JG/L

JC4L

JO/L

JG/L

_G/L

lG/t. I _9

IC4L 96 4_0 _l

IUC, IL

UCa¢I.

UCal.

UCVl.

UC_

U_L 0_099

DGCL 0.005 0.002

U_/L

UG/L 0_002

UC/L

UG/I_

UCal. t_009 tl 0tit

IdCI_L

tlC_L

UG_L

UG_L

UG/L

UCdlL

IdCa_L

I/C/L

IdCa/L

UC, tL 89900 334r_ 234t_

UG_L

U_IL 3_$ _99 360

UG,'L

UG/L I1_ _09 493

L/_/L 156 103 3].[

LIG/L 0_3L 0_26 02g

JC_L 2_ ]48 107

VICCL Ig] 373 26@

JG/L ¢94

JG/L 38_g 449 _71

dG/L

JG_L

_G/L
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Appendix C

Sample Collection Procedures for
Surface Water and Sediments
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Surface Water Sampling

At each of the four sampling locations out in the water body, surface water will be coUected

from two samp_ng depths. One sample will Ix: 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 Kermnerer sangrinr. _rms sampler is a messenger-

activated device constructed 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 fine messenger to trip the closing

mechanism. After retrieval, collected water will he dispensed directly into the sample

containers. This process will be repeated until all sample bottles are filled. Surface water wdl

be sampled before sediment sampling or other activities that may suspend sethment* or disturb

the water column. The top surface sample will be collected first. Before being used, all

sampting equipment will be decontaminated in accordance with the QAPP (ref. 1).

Sediment and Soil Sampling within Surface Water Bodies

Where the verilcul dlstribut_on of sediment and soil contamination is being investigated in a

surface water body, samples will be collected at taro depths. One sample will be collected

from the top few inches of sediment on the basin bottortL and a second sample will be

collected from the soil below the sediment layer. The underlying sOil sample will be collected

at a depth of approximately 6 to 18 inches beneath the sediments. At the Golf Course Pond

(Site 25) and Lake DaninBon (Site 26), four locations in each water body will be sampled to
evaluate the vertical dismbudon o f contamination in the sediments and soils.

The upper layer of sediment will be collected using a Petite Ponar dredge or simJJar sampting

device. The Petite Ponar is a clamshell-type scoop activated by a counter lever system which

will sample 232 square centimeters (cm 2) 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 setlle upright. Once the rope is relaxed, the

counter lever will function and the device will grab sediment as it is pulled up. After retrieved,
the sampler wilI be opened over a decontaminated stainless steel tray. The collected sediment

will be removed with a stainless steel spoon and placed in sample jars. All sampling

equipment will be decontaminated in accordance with the QAPp (ref. 1).

The soil below the sediment will be sampted using a Kajak-Bdnkhurst (KB) gravity corer.

This is a hand held corer composed of a stainless steel robe with a removable tapered

nosepiece at the bottom and a check vedve on the top. The check valve aBows water to pass

through the corer on descent but prevents washout 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 to seclions of galvanized pipe that provide for precise lowering
of the device and enable the corer to be pushed by hand into the sediment and



125 117
underlying soils The purpose of using the KB corer is to sample beyond the deposited
_diment layer and thto the underlying soil. When the corer is filled and returned to the

sampling platform, the nose piece is unscrewed and the plasac sleeve is cargfugy removed.

Over a stainless steel t_ay, the sell sample will be extnided from the end containing the desired

sample. Care will be taken to prevent nilxin g of the soil and _diment layers contained within

the uibe. Samples of soil will be collected either directly from the plastic sleeve or from the

stainless steel tray using a stainless steel spoon. All san_pling equipment will be

clecontammated before use in accordance with the QAPp (ref. 1).

If the sediment layer is found to be extremely t/tick (greater than 12 inches), thus preventing

effecuve sampling of the underlying soil using the KB corer, an attempt wig be made to

collect the sample using PVC pipe as a deeper penetrating corer. This will be aceomplisbed
by using a 1- to 2-inch PVC pipe of appropriate length; the plpe will be forced into the

sediment layers by hand or hammered to an apllropriate depth to recover samples of the

deeper soft. 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 deeontamixtated

stainless steel tray, the soil will be removed with a stainless steel spoon and p]aced into the

sample jars. All sample collection equipment will be decontaminated in accordance with the
QAPP (ref. I).

GNWIOOZ6FE.EOOC C-2
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