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Introduction

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

National Priorities List (NPL) by the U.S. Environmental Protection Agemcy (EPA).

Therefore, DDMT must fulfill requirements under the Comprehensive Environmental

Response, Compensation, and Liability Act (CERCLA) and National Oil and _"_rdous

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

(RI/FS) will be condueted to accomplish the following:

Assess the nature and extent of contamination

Evaluate the risk to human health and the environment

Screen potential cleanup actions

The Generic Remedial Invesligation/Feasibilily Study Work Plan (Generic RI/FS WP) was

prepar_ to show how the investigation and study will be accomplished. TMS field

sampling plan (FSP) was prepared for Operable IJnil 2 (012-2) as a supplement to the

Gener_ R//FS WP. The objective of the 00-2 FSP is to present a detailed description of

the proposed sampling and analysis activities that will be pcrform¢0 for ¢haractedzatior,

of the remedial investigation (R D sites in OLI-2 at DDMT.

The ultimate goal of the RHFS is to select cost_ffeclive cleanup actions that protect

public health and the environment. TO accompfish this goal, the nature and extent of the

iclcasc vf hazardous substances must be identhqed_ the source of rele.as_ must be

investigatt._d, and proposed cleanup actions must be evaluated. By implementing the field

iavestigation strategies described i_ the FSPs, the quantity and quality of data collected

aid in achieving the goal of the KI/FS at DDMT.

Site Background and Location

DDMT receives, warehouses, and distributes supplies common to all U.S. military

service_ mad some civil agencies, located primarily in the soutbe&stern United Statex,

Puerto Rico, and Panama. The installation covers 642 acres of land in Memphis, Shelby

County, Tennessee, in the extreme southwestern portion of _e state. The in_mll_t_0_

contains approximalcly 110 buildings, 26 miles of railroad track, and 28 relics of pav_xi

streets. Approximately 5.5 million square feet of storage space is open. Stored items

include food, clothing, electronic equipment, petroleum products, consu_action materlals,

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

governmetlt,

mgmg$-DDMT-OU2/003 WP_ li 9/'Z6/9$ •
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Description of Operable Units

DDIVIT is divided in_ four operable units (OUS) for evaluation purposes. OU-1, north

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

areas: the southwestea'n quadrant (OU-2), the southeasmm quadrant including Lak_

Danfolsoa and the golf course area (OU-3), and the nor_h-cenu'al area (OU-¢). Sites

identified in OU-I for investiga_on resulted from use of the area for landfi II opex_ons,

mineral stocktfdes , pistol range use, and materials storage. Potential contamination of

OU-2 may have resulted from spills oi rclcase._ from the ha_rdous material storage and

tocouping axea, sandblasting and painting activities, or both. In the recouping area,

b_7_rdous and nonhaTar.'thus materials from damaged and lealdng containers we_

ret_chad. The potential source_ of contamination in OU-3 _r¢ storage of polychlorthated

bipheayls (PCBs) and the use of pesticides and herbicides. Principal contaraination in

OU"l probably resulted from a wood txe_tment operation and hazardous mat_aI storage.

Soll samples taken in OU-2 a_ound the recouping area indicated metal and pesticide

contamination. Conc_ntrailons above dalecilon limits (33 palls per billion) of toluene

also were detected. In the northeastern portion of OU-2, an underground tank was used

to store waste oil and has since been removed. Soll samples taken In the area have

da_ctad olevated levels of tctrachlotoethene, polynuciear aromatic hydrocarbons (PAl:Is),

and a few metals. Soil samples have also previously been cogected in OU-2 around the

where s¢_ndblasfing and painting activities oocuri_. In this area, the categofias of

contaminants that were detected included PAHS, pesticides, and metals.

Summary of FSP

This FSP describes the DDMT facility, history of OU-2, data gaps, and data needed for

OU-2. General information is also provided on OU-2 location, geography and

topography, meteorology, surface water hydrology, geology, hydrogcology, and land u_e.

Addilionaily, this FSP de.qcribes the sampling strategy and sampling pkm for the RI sites

in OU-2. The Inml section of the plan de.scribes the data needs required to propose

remedial allurnative.s for OU-2. The purpose of the activities proposed in this FSP are as
follows:

To assess the nature and extent of soil and groundwater contamination

athibutable to past operations

To support a baseline risk assessment (BRA)

To gather data to evaluate the feasibility of remedial actions for this site
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Sampling Strategy

A cost_ffeefive, sampling strategy has been developed to perform _n RIJFS at DDMT.

This FSP uses an ohservafional approach to collecting field data and making fieM-ba._6

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 Design, and Remedial Action IRA])

Site downgrade (support No Further Action)

Interim remedial action (IRA) or Early Removal

To support the development of recommendations in a timely manner, sift and water

_arnptes will be collected at 00-2 and analyzed using qalek turnaround methods from a

fixed-base laberathry tom.). A minimum of 10 percent of the quick-turnaround samples

(Level 2) will be sent to the laboratory for Level 3 cont'trmafional analysis. The Level 2

and Level 3 data will be used for comparison to regulatory levels m_d calculated risk

levels of contamination to aid in supporting the appropriate recommendation for action at

a given site.

Proposed Sampling

The OU-2 FSP describes RI sites that have been identified on the basis of their poteatial

for contamination as a r_selt of past practices. Surface and subsurface soil samples have

been proposed for each site. Surface soft samples will provide information to assess the

horizontal extent of contamination and will provide data to evaluate risk associated with

the surface soil exposure pathway. Soil borings will also be installed at the proposed site

locations. Surface and subsurface soil samples will be collected at regular intervals from

the borings to assess the vertical extent of contamination.

Groundwater s_rtpling will be conducted at each RI site in OU-2. At two of the three

sites, a well is loea/ed on the upgredient .side of the site. At the third site, an existing

well is toeated downgradient of the site. Th_ wells will be sampled during the field

activities. Monitoring wells will be installed along the property boundary of DDblT

upgredient of a number of the RI sites, as deserilxd in the OV-4 FSP, to eveluate

whether offsite sources are contributing to eontamniation found at DDMT. Insmlllng

additional downgradinnt monitoring wells will be an optional activity that depends upon

the re;sulls of the soll sampling and the results from the existing wells and the wells

planned for monitoring of offslte sources. This groundwater evaluation strategy will aid

in daseribthg the source of contamination, whether it is an offsite source or an onalth
SOUrCe,
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By implementing the OU-2 FSP, the RI/FS can be conducted in a costCffective, timely

manner. Additionally, data will be obtained to support an evaluation of remedial

alternatives for cleanup of OU-2 at DDMT.
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ARARs

bls

BRA

CEHND

CERCLA

CO(]

CSL

DDE

DDMT

DDT

DLA

DO1

DQO

DRMO

EPA

FBL

FFA

FR

FRL

FS

FSP

HASP

HRS

IRA

MCL

NCP

NFA

NGVD

NPL

OU

OVA

PAH

PCB

PRG

QA/QC

QAPP

Q¢
RA

RAL

RCRA

Applicable or relevant and appropriate requirements
Below land surface

Baseline risk assessment

U.S. Army Coq_s of Engineers, Huntswlle Division

Comprehensive Environmental Response, Compensation, and

Liability Act
Contaminant of coneena

Close support laboratory

Dichlorodiphenyldichlor_ethylene

Defense Distribution Depot Memphis, Tennessee

Dichlorodiphenyltrlchloroethane

Defense Logistics Agency

Department of lnletior

Data quality objective

Defense Reutilization Marketing Office

United State4 Environmelltal Prot_on Agency

Fixed-base laboratory

Federal Facilities Agreement

Federal Register
Final remediation level

Feasibility study

Field sampling plan

Health and Safety Plan

H;_ardous Ranking System
Intexim remedial action

Maximum COrltami_3t level

National Oil and Hazardous Substances Pollution

Contingency Plan
No further action

National geodetic vertical datum
National Priorities List

Operable unit

Organic vapor analyzer

Polynuclear aromatic hydrocarbon

Polyablorinated biphenyl

Preliminary remediation goal

Quality assurance/quality control

Quality assu_ce project plan

Quality control
Remedial action

Removal action level

Resource Conservation and Recovery Act
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RFA
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RI/FS

RI/FS WP

ROD

SMP
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TCL

TDEC

THI

TRL

VOC

RCRA Facility Assessment

Remedial goal option

Remedial investigation

Remedial investigation/feasibility study
Gener_ R1/FS Work Plan

Record of D_ision

Site Management Plan

Target analytes llst

Target compound list

Tennessee Department of Environment and Conse.a_a_on

Target b_rd index

Target risk level

Volatile organic compound
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1.1 Objective

The objective of this field sampling plan (FSP) Per Operable Unit 2 (OU-2) is to present a

detailed description of the proposed sampling and analysis activities thai will be

performed for characmnzadon of the remedial investigation (RI) sites in OU-2 al the

Defense Depot Memphis. Tennessee (DDMT).

The purpose of this effort is as follows:

To characterize potential releases Ohm the sites

To assess the nature and extent of soil and groundwater contamination

attTibutable to past operatio_ls

To suppurt a baseline risk assessment (BRA)

TO gather data to evaluate the feasibility of remedial actions for the sites

Once the site has been characterized, the data collected will be evaluated and u._ed to

make decisions conccrtdng OU 2. Possible decisions in_.]ude downgrading the site m a no

turther action (NFA) site, recommending the site for curly removal, or selecting a
remedial alternative to address contamination at the Site, The southwest section of the

Main installation has been designated by the O.S. Environmema[ Protection Agency

(EPA) and DDMT as O0-2

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 Reglon IV and the Tennessee Department of Environ-

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

with Section I g0(d)(2) of the Comprehensive Envlrnmnental Response. Compensation,

and Liabilily Act (CERCLA), 42 U.S.C. 9620(d)(2), EPA prepared a final Hazardous

Ranking System (HRS) Scoring Packagc for DDMT. On thc basis of the final HRS score

of 5806, EPA added DDMT to the National Priorities List (NPL) by publication in the

Federal Register, 57FR471_(l No. i99, on October 14, 1992

DDM'F has entered into a Federal Facility Agreement (FFA) belween the Defense

Logistics Agency (DLA), EPA, and TDEC. This agreemeJit establishes a procedural

framework and schedule for developing, implemcn0ng, and monimring appropriate

response actions at DDMT in accordance with existing regulations and for achieving

RCRA]CERCLA integration. As a result of DDMT's status as an NPL site, it was agreed



that the investigation of all applicable sites would proceed under the CERCLA process

for remediation (RI, feasibility study [FS], proposed plan, R_card of Decision [ROD],

remedial design, remedial aelion, or NFA).

1.3 Fadlity and Site Status

As a result of the NPL status, the required site-spoalfic investigations, and the FFA, the

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

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

guidelines for conducting the remedial invesdgation/feaslbilliy studies (P,I/FSs) for each

of the OUs. The OU-spccific plans will address sites that have been known to have past

release* as a result of facility operations. Schedules for completing specific tasks during

the process have Ix_n submitted separately in the Site Management Plan (SMP).

DDMI" is conducting RI/FS activities at OU-2 in conformance with the requirements of

CERCLA and the FFA. In addition, elements of DDMT's RCRA permit dictate that

DDMT undertake a study to confirm the absence or presence of contamination at

locations where hazardous or toxic wastes were managed or disposed. This FSP

addresses the sites within OU-2 that have been previously identified as requiring a

remedial investigation (i.e., Sites 27, 32, 34, 89). The remainder of the identified sites

within OU-2 are proposed for one of four other *tams categories: screening site, no

further action site, feasibility study site, or early removal site (Table 1-1). Activities

ralathd to these sites will be addressed in the Screening Sites FSP, NFA Report, Early

Removal Memorandum, or other future work plans. Eaek of these documents will be

submitted to TDEC and EPA for review. Tabth 1-1 ptx.sents a summa_ of all the sites

at OU-2 mad cites the speeitie 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 (facliitywide) work plans for DDMT.

Details not included in this plan cart be found in the genefe work pitons. These work

plans were provided as separate documents and are listed below:

Generic RI/FS Work Plan (Generic RI/FS WP)

Generic Quality Assurance Project Plan (QAPP)

Generic Health and Safety Plan (HASP)

"l'ne FSP defines the sampling and data-gathering that will be conducted. The structure of

the FSP includes all Imown site condldons and history; proposed site-specific sampling,

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

actions that are not site-specific. Sample designation, sample equipment said procedures,

and sample handling and analysis are addressed in the QAPP (ref, i).
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2.0 Facility and Operable Unit Description

2.1 Location

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

southwestern portion of the state. Approximately 5 miles east of the Mississippi River

and just northeast of the Interstate 240-Interstate 58 junction, DDMT is in the south-

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

District lind 1 mile northwest of Memphis lntomafional Airport. Airways Boulevard

borders DDMT on the east and provides primary access to the installation. Duma Road,

Ball Road, and Perry Road serve as the northern, southern, and western houndaries,

respectively, of the Main Inalailation. Dunn Field extends north to Person Avenue.

Figure 2 1 shows the installation's location within the Memphis area.

OU-2 is located in the southwest quadrant of the Main Installation at DDMT and consists

of about 108 acres. It is bounded by G Street on the north, 6th Street on the east, Ball

Road on the south (installation boundary), and Perry Road oa the west (installation

boundary). The location of OU-2 is shown in relation to the entire DDMT facility and

other proposed OUs in Figure 2-2.

2.2 Operable Unit Description

O12-2 is located in the southwest quadrant of the Mala Installation of DDMT and is

further characterized as an indust_hal area where m_untenance and repair activities have

taken place. The boundaries of OU-2 were dafiaed pdmar_y because of the geographic

proximity of the sites and the similar nature of activities that occurred on these sites.

OU-2 has a total of 17 identified sites: 4 NFA sites, 3 early removal sites, 3 Pd sites, 6

screening sites, and 1 feasibility study site (Table 1-1). OU-2 ineindes the following four

key areas:

The former harardous matenals reeoupment area (Building S-873),

designated as Site 27, which is addressed in this FSP.

The painting area and sandblasting waste accumulation area (Buildings

1087 and 108g), designated as Sites 31, 32, anti 33, and the adjacent

Buildings 1084, 1085, and 1089 (Sites 87, 88, and 89, respectively). Sites

87 and 88 are designated as early removal sites, Sites 31 anti 33 are

screening sites, and Sites 32 and 89 ate addressed in this FSP.

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

The former underground waste oil storage tank, designated as Site 29,

which is d_ignated as an e,_rly removal site.

mgm95-oDr.ffaOtl_.wl_ 2- 1 9/26195 .
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Figure 2-3 shows the loc_ion and states of _eh of the ith:ntifiod sites in OU-2. A brief

description of each site along with its status is also provided in Table I-l.

2.3 Geography and Topography

DDMT is divided into two areas, the Main Installation and Dunn Field, each with its own

distinct land surfac_ and use-related feateres. Figure 2-4 shows the t_pographic features

of DDMT and surrounding areas.

About 57 percent of the Main Installation is developed land. Most of the Main
Installation's land area has been graded, paved, and built up. Some of the few remaining

unpaved areas are used for open storage of various materials and equipment. The only

significant grassed, treed area is the golf course, located in the Main Installation's
southeastern sector. The Main Installation's topography is nearly level. Surface

elevations range from approximately 316 ft national geodetic vertical datum (NGVD) in

the Defense Reutilization and Marketing Office (DRMO) storage yard next to Dunn

Avenue to 267 ft NGVD in the low area below Lake Danielson's earthen dam. The

topography across OU-2 is essentially level, with a geographic high in the southwest

comer. Figure 2-5 shows the topography of OU-2.

Dunn Field lles just north of the Main Installation and Dunn Avenue and consists of

approximately 64 acres of undeveloped land. About one-half the area is grassed; the

remaining area contains crushed rock and paved surfaces. The land appeaxs to slope to

the west from the bauxite piles in the center of the field. Surface elevations range from a

low of 273 ft NGVD at the north outfall/thstallation bounda_ fenccline to 315 ft NGVD

in the field's approximate center.

2.4 Meteorology

This area of Tennessee experiences a eontinental climate with humid, warm summers and

cold winters. The Memphis area receives an annum average of 50 inches of precipitation

C30-year period of record; ref. 2). Normally, precipitation is heaviest during the winter

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

less evapetation a_d runoff) estimated for the Memphis area is 9 inches (ref. 2).

2.5 Surface Water Hydrology

Installation surface drainage is accomplished by overland flow to swale,% ditches,

concrete-lined chmanols, and a storm drainage system. Figure 2-6 illustrates the surface

drainage features, installation drainage arezx, and iocel streams associated with the

DD/VlT facility. Figure 2-5 shows the locations of the storm water and f,mtitary sewers

within 00-2.

_mg$.DDMT_3U_5.WP$ 2 -4 9/26195
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Most of DDMT islevelwith, or above, surrounding terrain;therefore,DDMT rece_ve_

little runoff f_0m adjacent areas. DDMT does receive l_noff from the property to the

northeast of Dunn Field. Property to the southwest of 00-2 is also at a higher elevation

than DDMT, but storm water drainage systems along the roadway would capture the

majority of runoff.

Most Dunn Field drainage is achieved by overland flow to the adjacent properties to the

noah and went. The Mare Installation's surface drainage is achieved by overland flow to

a storm drainage system. The primary drainage directions and ouffall locations are to the

wear (Tarrent Branch), to the east (unnamed ephemeral stream), and to the south

(unnamed ephemeral stream).

The potential for flooding of DDMT is relatively low. DDMT surface elevations (276 to

316 R NGVD; ref. 3) are well above the average Mississippi River alluvial valley flood

levels (185 to 230 ft NGVD). Furthermore, the surface elevations at DDMT am equal to

or higher than elevations of adjacent properties.

Two permanent surface waters exist at DDMT. The larger body of water is Lake

Danieison, which is about 4 acres; it receives a significant amount of installation storm
water runoff. The smaller water area is the Golf Course Pond. Overflow from both

water bodies eventually discharges into Nonconnah Creek.

OU-2 has no p_rennial surface water bodies. More detail on the surface water hydrology

at DDMT tan be found in Section 2.4.3 of the Generic RI/FS WP (ref. 3).

2.6 Geology

2.6.1 Regional Geology

The area of Memphis, Tennessee, swaddles two major subdivisions of the Atlantic

Coastal Plain Physiographic Province. Figure 2-7 shows a general geologic cross section

of the Memphis area. DDMT is situated within a major struetoral feature termed the

Mississippi Embayment. This area is deseribod as a youthful to mature, belted coastal

plain (ref. 4).

Information describing major regional geologic units has been obtained from Wells

(ref. 5), Moore (ref. 6), Nym_m (ref. 7), and Graham and Parks (ref. 4). The

Quaternary and Tertiary strata in the Memphis area are composed of loosely consolidated

deposits of marine, fluvial, fluvioglacial, and deltaic sediments. In Tennessee,

unconsolidated sediments (Cretaceous through Quaternary) math their maximum

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

regional geology can be found in Section 2.4.5.1 of the Generic RI/FS WP (tel 3).
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2.6.2 Geology of Defense Depot Memphis, Tennessee

The geology of DDMT was investigated by reviewing the existing published geologic

information and work performed during 1990 RI activities (ref. 8). On the basis of the

soil borings and monitoring wells installed during the P_[ activities, cross sections were

developed (by others) that illustrate the postulated occulrence, attitude, and relationships

of the geologic units encountered. The cross sections are generalizations, and local
variations in subsurface conditions should be expected. The strata encountered during RI

activities (mr. 8) included loess, fluvial depositS, Jackson Formation/Upper Clalbome

Group clays (based on interpretation), anti what has b_n interpreted to be the Memphis

Sand Formation. Figures 2-g and 2-9 illuslrate two of the geologic cross sections of

DDMT.

The uppermost geologic unit at or near ground surface at DDMT is loess (eolian deposits

consisting of brown silty clay, clayey silt, and fine sandy clayey silt). Loess was

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

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

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

the I990 RI activities (ref. 8). The unit is composed of three generalized members:

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

Poorly graded (le,ss than 5 percent silt or clay), fLae tO medium-grained

sand

Gravelly sand

Beneath the silty clay/sandy clay/clayey sand a_e layers of sand and sandy grovel. These

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

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

are poorly graded _nd ate tan to white. The sand layers show a coaxsening downwards

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

Clayey soils that have been interpreted as the Jackson Formation/Upper Clalbome Group

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

at DDMT by a distinctive stiff gray or orange, low to high plasticity lignitic clay. This

member underlies the fluvial deposits and is a regionally significant confining unit.

The upper portion of the Memphis Sand Formation was encountered in the same five

borings _s was the Jackson Formation/Upper Cla_bome Group. This formation is

represented by a gray, very fine-g_ained, silty sand.

Mote detailed information on DDMT geology is ava21able in Section 2.4.5.2 of the

Generic RI/FS WP (ref. 3).
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2.7 Hydrogeology

The Memphis area is incated within a region that has several aquifers of local and

regional importance. These aquifers are identified in descending order by thnir geologic

names:

Alluvial Aquifer

Fluvial (T_) Aquifer

Memphis ("5(}0-fi') Sand Aquifer

Fort Pillow ("140ffft') S_md Aquifer

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

therefore, it does not occur at DDMT. The Fluvial, Memphis Sand, and Fort Pillow

Sand aquifers underlie the installation.

Sito-spemfic hydrog_niogie conditions were investigated by physical inspection, test

borings, monilodng weU inslallation, groundwater quality monitoring, and direct

measurement of in sito hydraulic properties during KI activities (tel 8).

The uppermost hydmgeologie unit encountered at DDMT is the loess. While not usually

a water-bearing unit, this material is of interest to this investigation because it tends to

limit precipitation infiltration (recharge) to sigthfieant underlying aquifers where the leess

remains intact and undisturbed. Sandy zones occurring within the loess may become

seasonal "pcxched" water-bearing zones that contain water for short periods after rainfall

events. "l_pically, the perched zone consisted of a fine _andy layer enclosed within the

loess, approximately 20 ft below land surface (bls).

Fluvial (Terrace) deposits underlie the loess within the hydrogeology at DDblT. The

fluvial deposits form the site's shallow (water table) aquifer, which ranges in thickness

from 40 to 131 fl at DDMT. Recharge to this unit is primarily from the infiltration of

rainfall (ref. 4). According to the water levels measured in the monitoring wells dmSng

193 activities (ref. g), only the base of the unit is saturated. Published seasonal water

levels indicate that the groundwater levels fluctuate several feet. Water level data from

DDMT wells were used to prepare a water table surface map (tee 8) of the Fluvial

Aquifer underlying DDMT (Figure 2-10). This figure represents an inmrpolailon of the

water level information obtained from widely spaced monitoring walls mad is an

interpretation of natural coeditions on the dale of measurement. Figure 2-11 presents the

interpretation of the Fluvial Aquifer water table surface within OU°2.

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 importzmt confining bed separating shallow water-beating zones from
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underlying major aquifers (ref. 7). Where encountered, the elevation of the confining

unit's upper surface ranged from 223 f_ bIGVD to 118 ft NGVD. An investigation to

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

the Fluvial Aquifer and the Memphis Sand Aquifer is planned during the OU_¢ RI

activities. The continuity, and thinkness of the confining unit c_a be only estimated from
the available informahon.

The Memphis Sand Aquifer rngtesents the region's most important source of water

resources. The aquifer is reporle_ to underlie the eatire Memphis area. At DDMT, the

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

monitoring wells completed in the Memphis Sand Aguife_ at DDMT, the potenilome.JaSe

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 "140_ft sand") underlies DDMT and the

Memphis region at great depth, on the order of 1,400 fl bgs, and is reported to average

some 200 ft thick in the Memphis area. The unit contains groundwater under strong

maealan (con_ned) conditions. The Fort Pillow Sand Aquifer potemiometrie level in the

DDMT area was interpolated to be on the order of lg0 ft NGV'D in the fall of 1985

(ref. 4).

Additional information on the hydrogedingy of DDMT, inaluding information on

groundwater use and quality, can be found in Seeilon 2.4.6.2 of the Genetic RI/F$ WP

(ref. 3).

2.8 Land Use

2.8.1 Surrounding Area

DDivlT is located in south-central Memphis in an area of widely varying uses. Most of

the land surroundthg DDMT is intensely developed, To the north of DDMT are the

lines of the Frisco }_ilmad and lllindis Central Gulf P.allroad. Large industrial and

warehousing operations are located along the rail tines in thk area. A triangular area

immediately to the north of DDMT along Dunn Road also eontnins several intiustiSal

firms. Formerly a residential neighborhood, the area is eharaetetlzed by small

commercial and manufacturing uses with a few singth-family residences temninlng.

Airways Boulevard is the most headily traveled thoroughfare in the vicinity and is

developed with numerous small, commereini establishments. Businesses along Airways

Boulevard are typical of highway commeaxlal districts. Other commercial establishments

are located to the north, south, and west of DDlvlT. Most are small groeerins 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 2-12 shows the most current land use information for the area surrounding
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DDMT. Further detail on surrounding land use can be found in Section 2.4.7 of the

Generic RI/FS WP (ref. 3).

2.8.2 Operable Unit 2

The land within OU-2 has been graded, paved, and heavily built up; tho parimege.r areas

ate the only vegetated areas, OU-2 is primarily characte.rized as an indusfainl area. The

following activities either occur now or axe rcparlcil to have occurred in OU-2:

Vehicle maintenance

preservation of heavy equipment

Storage of waste oils

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

Sandblasting

Repacklng of various industrial chemicals from damaged containers

Painting

2,9 tt]story and Existing Data

A discussion of the hlsto_ of activities at the four RI sites in OU-2 and a summa_ of

existing dala is prov/dod in Section 4 of this FSP. The information is preseated on a sit_-

specific basis. Data from previous investigations are provided in the tables and figures in

Appendix B.

2.10 Operable Unit 2 Data Gaps

Using existing data, knowledge of the sit_ operations, and DDM'T records, a review was

conductl_l to evaluat_ where data were insufficient to a_hicve the Objectives of the RI/FS

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

addressed during the R1/FS. The primary obje_tiv_ for conducting field _mpting at the

OLI 2 sites is to chafa_te.riz_ potential releo_es from the site, assess the nature _nd extent

of soil and groundwater contamination, collect data to support statistical comparisons to

comparison criteria, and gather data to evaluate the feasibility of remedial actions. The

data gaps and information needed for OU-2 are identified in Table 2-1.

Subsequent se£fions of this FSP describe data needs, existing data, _nd futu_ sampling

requirements for each site.
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Table 2-1

Data Gaps and Future Data Collection for OU-Z

Defense Depot Memphis, Tennessee

Data Need/Use Existing Data Future Data CoLlection

Assess the vcrtical and Installallon records and Install soil borings and

horizontal extent of soil some historicni sampling an_dyz_ surface soil

contamination at each of dam sampl_

the RI sites

Evainatc whether releases Sampling results from Sample existing wails;

from a site have adversely monitoring wells at install and s_-nple

affected Fluvial Aquifer DDMT's w_tem boundary additional upgradient and

graundwamr quality in OU-2 and next to the downgradient monitoring

northeast border of OU-2 wells, as necessary

Conduct a BRA for Some surface s&il data

exposure to surthco s#d at from previous

the applicable RI sito investigations

BRA -- Base21nc risk assessment.

00-2 = Operable Unit 2.

Pa = Remedial investigation.

Collect a minimum of 9

surface s¢;il samples for

statistical comparisans



I

| 122 36

I
I
I
I

I
I
I

I
I
I
I
I
I
I
I
I
I



122 37

3.0 Sampling Strategy for
Operable Unit 2 Remedial Investigation

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

Structure of the inve*tigation

Data quality objectives (DQOs)

Data comparisons

BacI_mued data

Preliminary applicable or relevant and appropriate requirements (ARARs)

and prellmma_ remediafion goeas (PRG_) development

Risk-based PRGs

Statistical data comparison

3.1 Structure of Operable Unit 2 Investigation

This section is intended to give a de)ailed description of the overall alratagy for the

investlgafion of each R1 site in OO 2. The approach presented is intended to support a

decision to recommend one of the following opdons:

Site upgrade (FS, Remedial Dealgn and Remedial Action)

Site downgrade (support NFA)

Intarim re#ned/al action or Early Removal

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

work plan is intended to implement RI/FS activities on a cost- and dme_ffecfive basis.

Field screening procedures and statisLieal evaluations will be used to facilitate d_Bion

making, as defined by Figure 3-1.

3.1.1 Scope

The scope of the field investigation for OU-2 includes soil (surface _md subsurface) and

groundwater sampling. Surface soils will be sampled to assess the nature and horizontal

extent of contamination and to provide data for statistical comparison to background

,_m95.DDMT_U2J_,Wp$ 3- 1 912619*;
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concentrations and PRGs. Subsurface soll samples _fdl be colle_tnd to further evaluate
the nature of contamination and agsess the ver_cal ¢,xtunt of contarninafion.

The existing monitoring wells will be sampled at each of tee sites. Additional monitoring

wells may be insndled if existing data or data coUected during investigation of soil

contamination at the RI sites indicate the need for further groundwater monitoring.

3.1.2 Approach

A pbes_ approach is b_mg used to implement the observational methnd to the

invesrigation of the RJ sites. The RI sites to be inveadgat¢_l as pari of this work plan are

located in OU-2 in the southweslca'n quadrant of the Main Installation.

The focus of the approach to the gl site investigation is to assess the nature and extent of

potential soil contamination and possibly to investigate whether there may have been

releases that have adversely affected the quality of groundwater. Primary soil soraples

that are planned with respect to location and depth will be collected at _h of the sites.

If these samples indicate the extent of contamination has been found, no further sampling

wiU be performed.

However, additional "opilonal"se.mples may be needed to more fully assess the extent of

contamination. The extent of contamination will be evaluated based on comparison to the

higher of the background or PRG concentrations of the parameters detected. P._,'kground

concentrations v/d1 be daveinpod as described in Section 5.3.2 of the Genetic RI/FS WP

(tef. 3). The _ahalyticol resulta of the primary samples will be reviewed in the field to

evaluate the need for any optional samples. Use of Levni 2 (7- to 10-day tumaroued)

analyses will expedite this process. Additional samples may also be collected if fieid

personnel discover visual evidence of conhaminailott in _'eas that ate not pl_w,nexl for

sampting.

At each RI site, grouedwater will be investigated through sampling of the existing wells.

Upgradient wells will also be installed (as part of the OU-4 FSP) near the fanility

boundary to investigate sources of offsitu contamination. The location of the facility

boundary wells and the suspected grouedwater flow dixecilon at DDMT are shown in

Figure 4-4 of the OU-4 FSP. The factiltywide groundwater sWategy is presented in the

OU-4 FSP to achieve concise prese.ntation of strategy and to prevent redundancy.

Sample analysis activities include screening analyses using 7- to 10-4ay turnaround

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

sample analyses and reporting will be used for confirmationid analyses of the Level 2

data. Three sites at the DDMT facility have been identified for ]El in Off-2 and are

included in this work plan. Each site is evaluated to identify the quantity _nd quality of

data needed to achieve the objcw_tives of the R1 activities. The site-specific sampling

activities are included in Section 4 of this report. Figure 3-1 provides a proposed

decision logic diagram.
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3.1.3 Field Screening

Field screening wig provide soil and groundwater data that can be us_i to effectively

investigate the sitc. The Level 2 data will be coupled with Level 3 analysis. The Level

3 analyses will provide a qualitative evaluatinn of the Level 2 data and can be used to the

degree to which Level 2 data are compm'abin to Level 3 to show that Level 2 data can be

used for risk assessment. The advantages of this ty_ of axse._ment, _ compared to

using only Level 3, include quicker laboratory turf, around time for Level 2 results, ability

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

The QdPP (ref. 15) (Soetion 3) addresses quality assuranfe/quallty control (QA/QC) of

the sample activities and will specifically describe the difference_ between Level 2 and

Level 3 data. The primary differences that will be addressed include tumaz'ound time,

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

will be used during the RI activities:

Level 1 aaalyses may incinde measurements such as field pH,

immunoassay kits, and soil vapor analysis using an organic vapor analyzer

(OVA).

Level 2 analyses include any paz'ameter of concern that is conducted on a

quick turnaround time basis in the fixed laboratory using the project

specified Level 2 methodology.

Level 3 analyse_ may include FBL analyses for volatile organic compounds

(VOCs), polynunlear aromatic hydreeafoons (PAHs), metals, pesticides,

and polyeNodnated bipbenyls (PCBs).

The same analytical methods win be used for the Level 2 quick-turnaround FBL analyses

as the Level 3 FBL _alyses. The primary difference will be the data package
deliverable.

Level 4 data may be required in the future at this facility. Samples analyzed using

Level 4 quality eonUrol (QC) are analyzed using the same analytical methods as Level 3

samples, but different data paelm£_ deliverables are provided as described in Section

3.2.2.4 of the QAPP. Conflrmadonal 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 nec_ry, this information will be requested from the analytical laboratory.

3.1.4 Fixed-based Laboratory Procedures

Because of the wide variety of sites to be investigated, a complex array of annlyses will

be eoeduated for FBL analyses. On the basis of known contaminants at each site,

existing data, and level of uncertainty, each field sample will be screened using Level 2

analyses. Approximately, but no less than, 10 percent of the field samples will be sent to

an offsito laboratory for confirmationat analyses. Approximately, but no less than,
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20 percent of the Level 3 data ",'/allbe submitted for targetcompound lisff_gel analyte

listCTCI./TAL) analyses,and at a minimum, one sample fiFomeach sitev,:dlbe analyzed

for the TCL]TAL parameters. Effortsvailbe made to _ TCLZFAL on _mples from

the are_ of highestcontamination. Tkis willallow the greatestlikelihoodof detectingany

additionaltypes of contamination not previouslyfound. "filelistof analyticalmethods

that_II be used for offstie_nalysisispresentedin Section4 of the _4PP (tel I). The

fieldteam leaderor _ilehydrogeolegistwillselectthe Iccndon of confirmadonal samples

(Level 3) based on the resultsof the Level 2 data,according to the criteriadaf'mnd in

Sections 3.2 and 3.3.

3.1.5 Remedial Actions

Field data can be used to suppor_ IRAs, RAS, and Early Removal evaluations. A site

may be sniected for RA, IRA, or Farly Removal and confitmafionni sampling rather than

for FS if contamination levels are found to be above removal andon levels (RALs) and if

the applicable criteria axe met. Conducting remedial at:tions on a site with contamination

covering a limited area may reduce costs because of the rede_xl investigation costs

associated with sites that undergo traditional FS activities. The remedial action

evaluation will be conducted _ a parallel effort to the field effort at DDMT.

3.1.6 Primary and Optional Activities

Primary field activities include field sampling for surface and subsurface soil and initial

groundwater sarnpths. These activities are planned with respect to location, depth, and

parameters to be analyzed. 'lTae analyfieel soil date, in comparison to baekgrotmd

concentrations and PRGS, will be used to evaluate the need for additional field sampling.

Collection of the background data set is described in the Generic RI/FS WP (ref. 3)

(Section 5.3.2). After the primary field work has been completed, additional

inve.stigation may be necessary when data are not bound horizontally or verilcally.

Optional field work could include additional surface snil s,ampling, subsurface soil

sampling, aad monitoring wall installation and sampling.

By using the field analytical data, DDMT cart implement optional activities to achieve the

objeeilvea of the field inveatigailon. By using the optional aetiviiles in this marmex, work

can be conducted during a single field event to prevent remobilizailon. A field chm3ge

request form will be instituted to document the deseiiption of optional acilviiles, the

reasons for implementing the change, and authorization to pmeend with optional
activities.

3.2 Data Quality Objectives

DQOs are qualitative and quantitative statements that specify the quality of the data

required to support the deelsinnmaklng process during the sampling activiiles. DQOs are

developed according to intended final use of the date. Specific objectives of the RI field



samplingeffort are divided into the following two parts: general field work DQOs and

site-specific DQOS. Sito-specffic DQOs are presented in Section 4. The general DQOs

guiding the field investigation process are the following:

Co_ectsoilsamples_uffaeeand subsurface) tdatarereprese_mtiveofsite
conditions.

Provide reliable data results supported by QC measures implemented

during sampling and analysis.

Use Level 1 screening methods to aid in sample selection.

Use Level 2 YBL anelytical methods to expedite the decisionmakJng

process and to collect data quickly and economically. Use analytical

techniques for Level 2 data thai provida data for use in the risk assessment.

Conduct sufficient Level 3 FBL analyses to support confirmation of

Level 2 date and to support risk-based decisions for the N'FA alternative.

Compare the levels of contamination at sites to background concentrations,

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

appropriate recommendations c_ be developed.

Provide laboratory support to produce Level 4 data to provide legally

supportable documentation for decisions, if needed.

3,3 Data Comparisons

Surfoee _d subsurface soil data and groundwater data will be collected during the

primary field work investigation. Tlae data will be eollectad at locations identified in

Section 4 of this report. Locations have been seAected by reviewing site history to

determine where site activities were reported to have occurred and by i'eviewing existing

environmental data. Once the RI field investigation is undeJway, data will be collected

through the use of the Level 2 data quality, thus expediting the turnaround time. Four

dam comparisons will be conducted during the RI activities as part of the ongoing

investigation, 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

the PRGs _re eonsidared to be representative of contaminated are.as at a

site. For inorganic enastituents, Level 2 data will be compared to the

backgrotmd data for each dam point first, then to PRGs. (Background data

are discussed in Section 3.4 of thi_ document.) Therefore, when

attempting to estimate the vertical and horizontal extent of contamination,



122 43

additional s_ soil samples and/or s6il borings may be necessary when

organic constituents exceed PRGs or when inorganic constituents exceed

background and PRGs.

Level 2 data will be compared to Level 3 data to asse_s the data usal_illty.

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

analyzed by the inborato_y and validated. The O.APP (tel 15), Section

3.2.2, discusses the approach to assessing data quality usal_ility. The goal

is to collect Level 2 data of sufficient quality to be used for statisbes and
for BRA.

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

are discussed briefly in Section 3.5.

The final data comparison will be conducted after the field investigation is

complete. This data comparison will use a statistical approach to compare

the data for a site to background concentrations, PRGs, and PALs. X_is

approach is p_esentad in Section 3.7.

3.4 Background Data

Background data for soil (surface and subsurface), groundwater, sediment, and soi'face

wamr will be collcctad during the screening _md RI field work activities. The approach

to collecting this data is p_ted in Section 5.3.2 of the Ge_r_ RI/F$ WP (rcL 3).

The background data set wiil tie used to establish individual background dam numerical

criteria for each constilucnt of concern. The m_thed for e_tabli_hing thes_ background

data numerical criteria is pre2cntad in the Ger, er_ RI/F5 WP (rof. 3) (gcctioa 5.3.2).

Individual parameters detected at each location sampled as part of the RI activities will be

compared to the background data set to assess whether a contaminant relea-¢c has

occurred. If the analytical data from the RI site sample locations do not exceed the

background data, the sita _dll be recommended for NFA. If parameters detected at a site

exceed beckgroued concentrations, the site will be considered for forthcr investigation

using the optional field activities (addi_onal surface soil samples, borings, walls, _nd

Early Removals). The optional activities are de._crihed in Section 4.

3.S Preliminary Identification of ARARs and Screening PRGs

3.5.1 Introduction

The purpose of this scctlon is to summarize information used in the scoping phas_ of

DDMT projects on issues relating to compliance with ARARs, including identitieation of

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

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



remedial aIleraative.s and can focus selection on the most effective remedy. Terms used
in this sectioa are defined in Table 3-1.

The proo_ur_s for identification and evaluation of ARARs and PRGs are presented in

several important sources, particularly th_ following:

The National Oil and H_7_r,tous Substances Pollution Contingency Plan

(NCP), specifically 55 FR 8741-8766 for a descdpiloa of ARARs, and 55

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

CERCLA Compllancc Manuals (EPA, 1988 and 1989)

Risk Assessment Guidance for Supeo_znd: Volume 1--H_an Health

Evaluazion Manual (Part B, Development of Risk-based Preliminary

Remediation Goals) (RAGS Part B, EPA, 1991; rcf. 9)

Three types of federal and state ARARs have been identified as d_..Mbed below:

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

methodologies that result in the establishment of numerlcea values for a

given media that would me_t the NCP "threshold ctitena" of overall

protection of humaa health and the environment and compliance with

ARARs. The development and preaentafion of these threshold cdtatia arc

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

developmeat of the spocif_ sampling plans and their use in initial data

foterjpretation.

Location-specific. Restrictions placed on the concentrations of hazardous

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

Ioattions (such as wedands).

Action-specific. Usually technology- or acti,/tty-based requirements or

limitations on actions taken with respect to hazardous waste.

The detailed ARAR and PRG information, provided in the Generic RI/FS WP (Seeilon

3.5), presents initial guidelines. This information does not estabtiab that cleanup to meet

the_e goals is warranted. AS morn information is obtained about all four OUs and as

remedial ahematlves are considered, federal and stata requirements vail be narrowed to

those that are potential &PARs for each alternative.
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Table 3-1

ARARs and PRGs Definitions

Defense Depot Memphis, Tennessee

Term Definition

Applicable or Relevant and

Appropriate Requirements

(ARARs)

App//cab/e requlremcats are those cle_z-up standerd_, etanda_ of

¢0ntml, _md 0thez _bitmntivo cmvimmJnm=mil proteeUon requlr_m_.ta,

erlterla, or limitations p_raulgated under federid, state, or local law that

sgceifically ad_ e h*..*._us substance, pollutant, cont_tainmat.

remedial action, location, or other cireumsle_ee at a Compfedle_ve

Environmmmtal Response, Compensation, and Liability Act (CERCLA)

sit_. lCeleran¢ and approprlaJ¢ requinemmts mm dean-up atandards

whleh, wh_lo not "applicablo," address p_ble_as or situations sufficzeetly
almilar to those encountered _t a CERCLA sile that their tree is well

sult_i to the paztioalar site, A]_ can b¢ action-e_e¢ifie, location-
specific, or chemical-_eca tic.

Finat Remedlation Level_ Ch i  , ifi clean_up levels are _t_llfl_ f_ _ m _ _ Of
(FRI_) Decision (ROD), They may differ fromPRGs hecau_ of nmdifi_tloas

_ltmg from ¢ousider_tlon of varlotm tmeeriatmtms, technical and

ex_ostu e factors, _ well _s all nine r_l_tion ._remedy criteria outli_d
in the National Oil and _tLS Subs_ Pollutlon Contlage_ey

PI_ (NCP).

Ptelimma_ Retaliation Goals The_ are Lmtud c2e_tn-gp ga_ that (I) eu_ protectlve of hum_ healer

(PRGs) end the envlronm_.t and (2) comply with ARARs. They a_ develoi_d

e.mrly m the prc_s by ttsing readily stvai2able infot marion and tu_

modified to reflect _J Itq of the b0._elta_ risk e.ss_m_m. They also are

used during atmlysia of _..medlal allernatlw_ in the P.J/FS.

Risk-based PRGs These are concentration levels ee_ at seoplng for individual ebe_

that conespond to e specific cancer risk level of IO* or a hazard

quotlent/h-_d index (HQ/H1) of 1. They e_e ge_aetally selected wb_
ARARs are not available,

Sero.._i. 9 Risk-based PRGs These are comervatwe risk-based e_fimat_ and gmdanco concentrations

to be used for site and pa_way sct_mlng. Lower valuesthan lyplcally
e_tin_ted after a baseline risk exs_sment are p_,ented. Veltu=

_or_paad to a_a HQ/H[ of 0.1.

Remedial Goals Optlous Remedial goal options a_e typify developed dtu_g th_ beadlne risk

(RQ_) preve_at risk _..._ers with a mago of possible tatgel
FRLs.

Removal action Levels (KALe) Tae_ _z concantrations that trigger ooasldentfion of remaval aotlona

I based on the potential for aoJte or 10ng-te_m chronic e.ff_ts. I

mgmg$-DDMI'_U2/019WP_ 3-9 9._;(95
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3.5.2 Chemical-speofic Threshold Concentrations

Threshold criteria were developed for each media of potential concern, specifically

groundwater, surface water, soil, and sediment, and include ARAR-tiased PRGs,

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

The screening PRGs were developed during this phase and represent the mos t

conservative approach to interpreting the site data. These data axe 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 B (tel 9)

and guidance from EPA Region IV. Region m publishes screening PRGs, and the table

is updated semiannually. Region 111 PRGs were used for guidance in developing the

PRGs. However, the screening values in the Generic RI/F$ WP (reL 3) are more

eonsei'vative than the Region HI values. The following factors we.t_ consider_ and led

to the development of these screening PRGs for DDMT:

Presence of multiple contaminants

Pathways not considered in the published values (s_d-to-grouedwater

pathways)

Potential ecological effects

Appropriate land-use assumptions

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

developed during the RI process and will provide a more realistic basis for the

development of final remethation levels (FRLs). A more detailed discussion of media-

specific PRGs and the numedcaI PRG values is presented in Section 3.6 of the Generic

RIIFS WP (tel 3),

3.5.3 AOion-specitlc ARARs

Action-specific ARARs usually are technology- or activity-based reqalreraents or

limitations on actions laken with respect to hazardous wastes, or requirements to conduct

certain actions to addres_ particular circumstances at a site. Remedial alternatives that

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

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

explanation of action-specific ARARs is presented ha Section 3.5.3 of the Generic RI/FS

WP (ref. 3).

3.5.4 Loc_tion-specifie ARARs

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

hazardous substances or the ¢oeduet of activities solely because they are in special

mgmg_; DDM'r_o72_O7.WP5 3-10 9/26195 .



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

places, and sensitive ccosystams or habitats. Discussions with TDEC, Division of Solid

Waste blanagement, have indicated that the state is not awaxe of _my natural re.sourc¢_ for

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

current waste disposal practices conducted at DDMT. Furthermore, a search for possible

incafion-spocific ARARs was conducted during the 1990 RI activities (ref. 8), mad no

federal, state, or local natural resources were found to he near the site. Before the

completion of the final RMFS report(s), a CERCLA 104B.2 Notification Form will b¢

submitted to the Departamnt of Interior (DOD by DDMT to evaluate whether the DOI is

a trustee of any natural resources that may be threatened by a release of I,_-_dous
sabstances from the site.

3.6 Risk-based Preliminary Remediation Goals

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

conservative assumptions. In this way, they may be used for screening sites where a

focused investigation is comiueted to select locations that repJmseat "worst-case

conditions, * and decisionmakers can be confident that chemicals reported below these

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

PRGs, the following generat assumptions are used:

Residential land use

Target risk level (TRL) of lOS; target hazard index (THI) of 0.1

The currant land use is industrial, and many areas of the facility are located where

worker exposures would be rdativdy infrequent. Risk estimates based on the TRL of

10 _ or TH1 of 0.1 would he protective if several chemicals were present below the

specified conc_ntmllons. However, under conditions wbero l0 or more chemicals were

reported, additional review would be required. More detailed information r_garding PRG

development and calculations can be found in Section 3.6 of the Gener_ Pd/FS WE'

(mr. 3).

3.7 Statistical Data Comparison

If a biased smnpth (assumed to represent a potential "hot spot" or high-concentration

locations) shows concentrations exceeding the conservative scrcenthg PRGs (but below

the RAL), it is possible that the average concentration over the designated exposure area

may not represent a potential for adverse effects. Statistical s2anpling and comparison of

estimate* of the average concentration would meet requirements Io dernonstt_ta acceptable
risk-based levels.

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

concentration that would he contacted over the exposure period. Although this



¢oflceflt/atlonmay nol reflect the maximum concentration thai could b_ conta_t_ at any

one time, it is regarded as a reasonable estimate of the concentration likely to be

contacted over time, because it is not reasonabla r_ assume long-term contact with the

maximum concentration. Provided that no hot spots (areas of high concenuation relative

to other areas of the site or elevated above an RAL) are identified, risk estimates axe

based on the average concenWation (EPA RAGS, 1989; ref. 10). However, because of

the uncertainty as_,sciated with any estimate of sYd concentration, the 95 percent upper

confidence limit (UCL95) of the arithmetic average is used for this estimate. The PRGs

are based on the average ¢_posure 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 coneenta_tions at a site are

statistically below a eleanup standar_ or ARAR are presented in Methods for Evaluating

the Aaa?nment of Cleanup Standards, Volume 1: Soils and Solid Media (ref. 1 I).

Several approaches are identified, ineluding comparison of a calculated upper confidence

limit _JCL95) of the mean with the target concentrations.

3.7.1 Statistically Based Samples

Surface soil samples will be collected at each site. A total of nine is the recommended

minimum because it is the smallest number of samples that can be used in an estimate of

the average concentration to be used in a UCL95 calculation without defaulting to the

maximum detected concentration. Nine samples provide information on the chemical

dislribution of the contamination. The average is used to ealeelate a UCL95, which gives

the upper confide.nee limit of a data set a 95 percent confidence.

The objective of the sampling program is to allow a set of samples collected from a site

to be generalized to the ¢atit_ site. This form of systematic (probetiilisti¢) sampling is

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

mamtdiding a degree of conf_ence that the site has been effectively sample_t.
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4.0 Sampling Plan

4.1 Sampling Summary

Section 4 describes the activities that will b¢ conducted during the field investigation at

OU-2. The activities support the investigative strategy de.scribed in Section 3 of this

FSP. The proposed _xmpling pIans for OLI-2 include surface soll samples, subsurface

samples from soil borings, and groundwater samples from the Fluvial Aquifex. The

primary Level 2 and L_vel 3 samples that wfil be coU_cted at Sims 27, 32, and 34 arc

summarized in TabIe 4-L Further informafion on the samples that will be collected,

including QC samples and analyticui methods, is provided in the following sections. A

brief discussion of the typos of QC samples that vfiU bu coU_ted is provided in
Section 5.4.

The proposed samples have been specified on the basis of location and sample matrix, in

this _ either soil or groundwater. Only the primary analyilcal samples an: shown in

the tabms. Samplthg at each site is spoc_fied in te_ms ofa dafmed primal, sampling

effort, followed by an optionui sampling effort, which will depend upon the resulls of the

primary sampling. Since ine optional sampling is undefined, the.s_ saraple_s are not shown
in the tables.

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

4.2.1 Site Description

Building S-873 is an open-sided, metal-roofed shed timt formerly served as the DDMT

recoupment area, where damaged and leaking containers were repacked. It is located in

the south-ccntxal portion of OU-2, near M SRcet and Igth Street, and is shown in

Figure 2-3. A de_i[,_[ map of the site is provided in Figure 4-1. Site 27 includes the

southeastern corner of the building and the gravel parking area to the east.

4.2.2 Site I_lStory

This site was formerly used for rcpacking haTardous and nonhaTaMous materials from

damaged and leaking containers. It is estimated that the.so pracilccs occurred between

1942 and 1986. This practic_ was discontinued at this location in 1986 and moved to

another building that was constracted espe_iafiy for this purpose. The spccii_ bouadaxies

of this site an: unknown, other than the lmowledgc that these activities occurced in the

described areas (i.¢., the southeast comer of the building and the gravel parking area to

the east). Remediafion of soil contamination from previous spills of the pesticides

thchlorothphenylUichloroethane (DDT), dichlorodiphenyldichloroethylene (DDE), anti

aldrth has been performed previously at this location, re.suiting ia removal and disposal of
contamthated soil (refs. 12 and 13).
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TRbZ¢ 4-1

Samples to Be Collated by Site in OU-2

Defen_ Depot Mcmphig. Tcnne_¢¢

27 34 32

G_undwater

TCL_AL 1 f 1

_u rl'acc Soll

VOC 21 7

PAH 21 7 7

PcsUPC..G 21 7

Mct_IS 21 7 7

[CLJTAL 1 l

_ubsurface Soll

VOC ] l 13

PAH I 1 13 2

PesL/]?CB 11 2

Me(als II 13 2

TCLI]TAL 1

,4et_ls - Priority pcllumat metals (So. A._ Be, Cd Cr, Cu, Pb, H8, Ni, So, Ag, TI, Zn).

Analysis by SW 8445 IV_thod 6010/7000 _ri_s Groundwater _mp]_ for rnct_s
are for tot_l WCt_LISonly.

_AH _ Polynt_]ear ar0matic hydr_n. Analyms by SW 846 M_lhod 8100

_eat.fP CEt ffi Pestlcides/polycldoH nat vd biphcny]s. Az_lys_ by a modified SW 846 Me_hod 8080.
_C ffi Quality control

?CL/TAL ffi TargeI ccmFo_md Iist/targ_f _nnlytc list_

:OC ffi Volatile or_anlc compmmd Az_lysis by SW 846 Mefltod 8240.

,rote:

bummm_ does not include QC sample_. Th _,:: arc glvcn in _e field sarnpllng
,3ctlvity tables for each slt_ CCnbl¢_ 4-2 through 4-4).
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4.2.3 Existing Data

During the RI acti_ctties performed in 1990 (ref. 8), surface soil samples (SS-26 and -27)

were taken around the former hazardous materials reeoupraent area near the southeast

comer of Building S-873, as shown in Figure 4-1. Samples were collected at a depth of

1 f_ beneath the surface to evaluate residual contamination because the upper 6 inches to

I fl had been removed and backftlled to remediate pesticide contamination in the sc;il

(refs. 12 and 13). The sampth results show thai pesticides were not detected

(Appendix B, Tabid B-3). Detected compounds for these surface soil samples include

toluene) PAHs, and metals. The data are presented in "Pable B-3.

A groundwater monitoring weU (MW-23) was also instalIed in this area during the 1990

RI activities (ref. 8). Analysis of groundwater samples revealed coneeatrarions of metals

(Table B-l). However, the updated potenilometric surface map (Figure 2-11) f'tom

November 1993 indicates that this well is located upgmdient of Site 27.

In 1985, personnel from the U.S. Army, the Tennessee Deparlment of Health and

Environment, and the O.H. Materials Company devised a sampling grid e_t of Build-

ing S-873 to investigate the presence of possible contamination, l:_eh grid measured 75

ft by 75 ft (Figure B_,). Nine discrete surface soil samples from each grid were

collected and compealted to form a rept'esentative sample from each grid _rea. In

Appendix B, Tables B-6, B-7, and B-8 show the results of the sampling _nd provide

analytical re.suits for PCBs, extracrion procedure toxicity (metals only), mad pesticides,

respectively. The porameters were selected after investigation of the past storage hlstory

of Buiiding S-873 during the 1985 recoupment effort (ref. 13) at this building. Results

indicated metal and pesticide contamination. Some samples were not analyzed because no

notable PCB or metals contamination was found in previously analyzed grids. The

information provided by this sampling effort prompted excavation of the top 0.5 to 1 ft of

soil in this area by DDIvlT (refs. 8 and 12). No documentation exists for the area where

gravel was removed around, the southeast portion of Building S-873. All stained gravel

was removed, and no visual evidence of contamination remains.

4.2.4 Potential Contaminants of Concern

The results of prevlous findings and what is known about the site history indicate that the

petential contaminants of concern (COCs) at Site 27 are PAHs, pesticides, metals, and

VOCs. Since site ned.rifles involved hazardous and nonhazardous materials, many

different typ_ of contaminants could be present.
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4.2.5 Data Gaps and Site-specific Data Quality Objectives

Soil samples will be collected to assess the vetOeal and horizontal extent of st_fl

contamination from past activities outside the southeast corner of Building S-873 and in

the gravel parking area east of the building. Spatially distributed surface sc;d samples

will be collected to support stafisbcal comparisons to background concentrations and

PRGs. The details of toe sampling plan for Site 27 are shown in Tablv 4-2.

Surface soil samples will be collected along the foundation of Building S-873 south and

southeast of the building. S_mples wig be collected ne._r the foundation of toe building

as close to the foundation as possible. Because the exact locations of releases are not

known, samples will also be eolleemd across the gravel parldng area and from biased

locations such as doorways _nd stained areas. A total of 10 Ic<.ations (5 from borings

and 5 from discret_ biased locations) will be sampled for surface soda (Figure 4-1). At

each location, a sample will be collected at a depth of 0 to 12 inches. The 0- to 12-irtch

sample should be collected beneath any gravel that may be present. The samples will he

• naly_ for Level 2 VOCs, PAHs, pesticides, and metals.

Shallow soil borings (to a depth of 1O feet) vAU be taken at five Iccabons around Site 27

to help assess toe vertical extent of contamination. The locations of the borings are

shown in Figure 4-L Subsurface soil samples will be teller;ted at depths of 5 and 10 ft

bls and analyzed for Level 2 VOCs, PAHs, pesticides, and metals.

At toe depth of Ill ft, a soil sample will also be collated and checked for non-methane

organic vapors in toe headspace of toe sample using an OVA. If organic vapors ate
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detected, the borin 8 will continue in 10-fz increments until no non-methane organic

vapors are dctccted. At Lhe deepest point of the boring, an additional _d mmphi _ be

COllected and analyzed for Level 2 VOCs, PAHs, pesticides, and me_ds. Since this is

optional sample, it is not thdicated in Table 4-2.

Optional surface soil samples and borings may be performed to further evaluate the extent

of con_ninatlon, if field screening indicates that they axe w_m'anted. The locations of

additional borings will be chosen from review of the analytical results obtained from the

primary sample locations. If contaminated soils a_ eaeounterod at the 10-ft depth in the

primary soil borings, the optional scffl borings will include an additional analytical sample

from a depth of 20 ft bls. The procedure of using an OVA to check for non-methane

orgaatic vapors to date.rmthe the depth of the final sample from a boring will also be used

for the optional borings. Optional surface and subsurface seanples may also be collected

from areas where there is visual evidence that contamination may be present. Field

pe.rsoanal will survey the area axound the site for slathed s_ffl, dead vegetation, or other

visual indicators to determine if addilinnal sampling is warranted.

Soil samples obtained from Site 27 for laboratory analysis will be analyzed for VOCs,

pAils, pesticides, and metals. For the metals analysis, the priority pollutant metals were
selected because the analyte list provides tee best fit with the metals detoetod in OU-2.

The soil sampling plan for Site 27 is detailed in Table 4-2. Duplicate s,_mples will be

oolite, ted at each sampling point to provide a sample for possible Level 3 analysis. A

minimum of 10 percent of the Level 2 samples will be sent for Level 3 con_ational

analysis. The field team bmdar or site hydrogeologist will select the sampl_ for L¢vel 3

analysis by using the Level 2 asodytical results to selct:t the saraptes with higher leveJs of

contamination. One surface soil location will be analyzed for TCL/TAL parameters to

assess the presence of any contamination not previously found. Screening re_uils (Level

2 analysis) will be used to select a biased location so that the TCIATAL analysis is

performed near the a_a vdth the highest contaminant concentrations. QC samples will be

collected in accordance with Section 4.2 of the QAPP (tel 1). QC samples are indicated

in Table 4-2.

One sample will be collected from one of the borings (at the 10-foot depth) at Site 27 for

geotochnieal analyses. The purpose of the analyses is to obtain inidal gootealmical and

fate and tr_spor_ data on surface soils for OU-2. The hydrog¢ologist will se/ect the

sample for analysis in the field. The sample will be analyzed for grain size, Ate'berg

limit% and moisture content in accordance with Section 5.4.2.5 of the QAPP (tel. 1).

Additional analyses to support fate and transport assessment include pH (SW-846 Method

9045), alkalinity (EPA 310. IM), cation exchange capacity (SW-846 Method 9080), and

total organic carbon (EPA Method 415. I M).

4.2.7 Groundwater Sampling and Analysis

The existing monitoring well (MW-23) will be sampled in accordance with standard

groundwater sampling procedures as provided in Section 5.1.2 of the Q.APP (ref. 1). The

samphi will be sent to the laboratory for Level 3 TCL/TAL analysis as shown in

Table 4 2. Review of the groundwaler flow direction in OU-2 indicates that MW-23 is

upgredient of Site 27 (approximately 100 li). Analytical results from MW-23 will

provide information on upgmthent groundwater quality.
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4.3 Site 34: Underground Waste Oil Storage Tanks at Building 770

4.3.1 Site Description

This site is located next to the vehicle maintenance shop (Building 770). Two

1,000-gallon steel underground storage tanks previously located in this area were used to
s/ore waste motor oil from vehicles. The location of the site in OU-2 is thdicated in

Figure 2-3; a detailed map of the site is provided in Figure 4-2.

4.3.2 Site Histery

The waste oil tanks are estimated to have been in use from the 1960s until their removal

by DDMT in 1989 (ref, 12). No information was found related to removal of the tanks

or any confirmafional sampling around the _xea of the excavation. The former location

of the tanks is assumed to be west of BuHdlng 770. Previous samples were focused in

this area, and aaalytical results from the samples intiicath the possltiility of w_ste oil

contamination. Before being used as a maln_manc_ shop, Building 770 was used for

alezning and preserving heavy equipment before shipment oversc_s. The equipment

eleaniag activities at this site were discontiaued in 1969 (ref. I4).

4.3.3 Existing Data

The EPA RCRA Facilio, Assessmem (RFA; reL 12) noted m_ extensive amount of stained

soil on the ground surface next to the fill hole of the tanks, During the 1990 PO activities

(ref. g), four surfaco soll samples (depth of 0 to 12 inches) were collected. All four

._amples detected PAl{s, which are potentially indicative of oils or heavy fuel residuals.

Other contaminants detected in the samples included voes, pesticides, and metals.

Appendix B, Table B-2, and Figure B-2 provide details on level of contarninants detlmted

and locations of the samples.

To provide groundwater quality information, MW 39 was installed in the Fluvial Aquifer

during the 1990 RI activities, Based on the Fluvial Aquifer flow direction foam

November 1993 (Figure 2-11), MW-39 is approximately 130 ft downgredicnt of Site 34.

Results from MW-39 indicated some halogenated VOCs at the quantitation ilmlt and

metals at levels approximately equivalent to those detected in MW-16 (Table DI), a

facility upgradient wcll. These results intheam that no significant level of contamination

is present in the groundwater at MW-39.

4.3.4 Potential Contaminants of Concern

From the results of previous findings and from what is knowa about the site history, the

potential COns at Site 34 am believed to be metals, VOCs, and PAHs.

m_me$.DDMT.OU.20_.W_ 4-_ 9/26195
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A release of waste oil could have contributed VOC, metal, and pall coWamiaailon to the

environment. VOCs ¢ouM also have been introduced by relezs¢ of solvents from

cleaning heavy equipment, which took place in this area.

pesticides may be present in the sails but rare not believed to be associated with past site

activities. Pesticides wexe used acrass the entire DDMT facility for pest control. Low

levels of pesticides present at the site are believed to be a result of pest control, not a site

release. Therefore, pesticides will not be included as a COC.

4.3.5 Data Gaps and Site-specific Data Quality Objectives

Soil samples will be coil_tnd to a_sess the vertical and horizontal extent of soil

contamination from put activities Hear Building 770. Spatially distributed surPace _fl

samples will be collected to support statistical comparisons to background concentrations
and PRGs.

Surface soil samples _,Vill be collectnd in the area west of Building 770 where the

underground wastc oil tanks were assumed to b_ lc¢.atnd. Becaus_ the e_tact locations of

_.lease.s axe not known, the s,xmpies will be taken from a systematic distribution in the

area of poteatial coritamiaailon. Tni_ sampling approach will also allow use of an

average concentration for risk calculativns. Six loe_ations will be sampled at a depth of

0 to 12 inches his. Th_ samples will b_ collected beneath any gravel or pavement that

may be pre._.ent. Sampling locations ar_ shown in Figur_ 4-2.
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Subsurface soil samples will be coUected to ;LSSeSSthe vertical extent of contamination.

A tot,al of three _oti bo_g_ will be dallied to a depth of 20 ft. The beJfings a_ located

around the _ where surface soils from SS-38 we_ _'¢_n during the 1990 IU activities

(ref. 8). This area was chosen because it is the area where the highest levels of

contamination were detected. Samples will be cnilec_d from the borings at depths of 5,

10, 15, and 20 ft bls. Subsurf_-¢¢ soil boring _mple_ at Site 34 _re being collected at

greater depths than at other OI3-2 site_ because contamination may have been mlea,_d

from a subsurface tank. The tank was probably buried about 2 or 3 t_ his, which could

put the tank bottom at close to 10 ft bls.

At the 2C_fcot depth, a soil sample will also be tested for non-methane organic vapors

using an OVA. If organic vapors are detected, the boring may continue in 10-foot

incremeats until no non-methane organic vapors am detected. At the deepest point of the

bering, an edditlonel soft sample wlil be collected and analyzed for Level 2 VOCs,

PAHs, and metals. (Since this is an eptior, al sample, it is not indicated ia Table 4-3,

which provides details about the soil sampling plan for Site 34.)

Optional surface soil samples and soil borings may be performed at the site. The

lccafions will be selected from review of the anelytical results obtained from the initial

soft sampling locations. The OVA procedure to determine the final depth of the benng

will also be used for the optional bodngs. Optional snil samples may also be collected

from areas where them is visual evidence that coatamination may be present. Fiead

personnal wiil survey the site for indicators of contamination (such as stained soil or dead

vegetation) to eveluate whether additional sampling is warranted.

Soil samples obtained from Site 34 will be analyzed for Level 2 VOCs, PAils, and

metals, as detailed in Table 4-3. Duplicate soil samples will be collected at _,tch

sampling point to provide a mmpin for possible Level 3 (confimmtionni) analysis.

Appmximatefy ten !_rceat of the Level 2 samples will be sent offsite for Level 3

confilmational analysis, The field team leader or site hydrogeologist wlU seleet the

smmples for Level 3 analysis by using Level 2 results to select samples with elevaUxl

levelsof contamination. One subsurface soillocationwillbe analyzed for TCI./TAL

parameter*. Screening results (I2val 2) will be used to select a biased lccatiori so that

the TCL/TAL analysis is performed near the area with the highest contaminant

concentrations. 0C samples wiU be colleeted in accordance with Section 4.2 of the

QAPP (tel 1). QC samples are indicated in Table 4-3.

4.3.7 Groundwater Sampling and Analysis

Groundwater quality in the Fluvial Aquifer downgradient of Site 34 will be monitored by

sampling MW-39. The field hydrogeoingist will verify whether MW-39 is appropriately
located for downgredient moeltonng of Site 34. The well should be located

downgradient of the area of maximum soil contaJainalioa as indicated by the soil
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samplingperformed at the site. The downgradieat direction will be found by referring to

the November 1993 poteatiomelric surface map (Figure 2-11) or to the most recent

pote.tiometilc surface map available.

The results of groundwater sampling near Site 34 may indicate the need for additional

monitoring wells. If _equirad, additional wells will be installed and sampled during the

next phase of field inv_tigations addressing groundwater at DDMT on a facllitywide

basis, which is discussed in Section 4 of the OU-4 FSP.

4.4 Site 32: Sandblasting Waste Accumulation Area

4.4.1 Site Description

This site is located next to Building 1088 (sandblasting area). The site consisl_ of a

corrugated steel shed with a gravel floor, Three hol_r_ collect the dust from

sandblasting operations and deposit it into $5-gallon drums. The location of Site 32 is

indinatdd in Figure 2-3; a detailed map of the site is p_vided in Figure 4-3.

4.4.2 Site History

Metal parts (o.g.. reusable containers and mission stored bar stock) were sandbIa_ldd with

a low-silica material in Building 1088. This site is estimated to have bcea in sexvice as a

sandblasting area since the 1950s. Before Building 1088 and the hopper system were

used, sandblasting operations were performad on the open ground in the general vicinity

of Ballding 1087 (re_ 12).

4.4.3 Existing Data

During the RCRA Facility Assessment (RFA), no evidence of spills or rel_ wgr_

noted off the floor beneath the drums (ref. 12). However, during the 1990 RI activities

fief. 8), five surface sell samples (SS-IS, -16, -17, -18, and -19) were taken from a

depth of 0 to 12 inches in ino immediate vicinity of Bu_dlngs 1087 and 1088 (see

Figure 15-3 for locations). Results from these samples indicated heavy rentals

contamination. Other paramatefs detected at sigalficanl coneealtrafions included

pesticides, PCBs, and PAHs (Table B_4). Samples taken during ine 1990 RI activities

(SS-45, -46) detected VOCs at Mvels neat the quantilation limit and heavy melal (lead,

chromium) contamination (Table B-l). Figure 4 4 shows the level of heavy metal

contamination detected at each of the soil sampling locations. During the 1990 RI

andvlties, MW-22 was instaUed to evaluate groundwater near Sit_ 32. After review of

the November 1993 potentiomet.c surface map (Figure 2-1 I), MW 22 was found to be

upgradient of the site. Results from MW-22 will provide information on the quality of

groundwater upgradient of Site 32.
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4.4.4 Potential Contmnlnants of Concern

From the results of pmvinus findings and from what is known about the site histoq,,

potential COCs at Site 32 are believed to he metals, PAHs, pesticides, and PCBs.

Saedhlasfing operations would be expecmd Io present the possibility of metals

contamination because of the nature of the activity. The other COCs were sciected

because of results of previous sell sampling near Site 32. VOCs were not included as a

COC because _cters detected in soil were methylene chloride, acetone_ and toluene.

Detections were near or below quantitafion limits, and these axe all common laboratory

contaminants. The detections wexe not likely representative of field conditions. VOCs

were detected at significant concentrations in MW-22, but this well is upgtadlent of

Site 32. An offsito source is suspected. This will be investigated by installing a Fluvial

Aquifer well upgredlent of Site 32 along the DDIYVI' facility boundary.

4.4.5 Data Gaps and Site-specific Data Quality Objectives

Site 32

Data Gaps and DQOs

De.fe_¢ Depot Meraphls, Tenne_ee

Data Gaps DQOs

Vett;caI and hori_n_l ext_ t o ["soil ¢_ntaminatioa As_¢_ the vertleal Bad hofimntal e_te_t of sail
contamination

Expodlt_ tho field invealgation _d decisi_ pt¢¢¢._

by using L_v¢l 2 analy_

Coilfix_ rc_tl tS of Lgvd 2 _naly_ wlth LCx_ 3

aaalys_

Offsite, upgra0iemt groundwater quality Collect grmmdwater data at DDMT facility

botmoao/upg_adi_t of the glt¢

D._a forperforming a tlsk_,s_mmmt CoIl_ctdatathat_port a m.t_tic_dlyha_d

comparison to background concentrations aad PRG$

Coll_t at least one TCI_TAL _mple (location to

b_ selected in th© field) to _ whether other

4.4.6 Soils Sampling and Analysis

Soil samples will he collected to assess the vertical and horizontal extent of sefl

contamination from past activities in and arouad BuiMiags 1087 and 1088. Seven surface

soll _ampfes will he collected at locations as indicated in Figure 4-3. These surface soil

samples will be collected less than 12 inches below the soil's surface, and below the

bottom of any gravel or pavement. Laboratory analysis will include Level 2 PAHs,



pesticides, PCBs, and metals 0"able 4-4). The exact locations of any re.les_.s are not

known, so samples ,,viii be collected across the e_tire area around the site. The locations

were selected to provide a systematic coverage of the area. surface soil _anpfos will also

be c_llected in the area around Site 32 as ix_tt of the field sampling effort for Screeafog

Sites 31 and 33. Results from these samples will provide additional information that can
be used to evaluate the extent of con_Lrnthalloa in the area.

One soilbonng willbe made to collectsubsurfacesoilsamples to assessthe verilcal

extentof conlamination (Figure 4-3). Two analyticalsamples willbe collectedfrom the

boring from 5 and I0 ftbls. Additionalinformationoa the verticalextemtof

contamination can be found from the borings collectedduring the investigationof

screening Sites31 and 33.

Optional soil borings may be performed to further assess the vertical extent of

conutminafion. The number and lecatioa of surface soil _traples should be more than

adequate to asse._ the hotL_.ontal extent of contamination. The Iceatfons of additional

borings will be selected by using anaIyllcal results obtained fTom the surface soil

sampling and soil borings near Site 32. If contamldated soils ate encountered at depths

of 10 ft in the plenned soil borings, the optional sNil borings will include an addillonal

sample collected from a depth of 20 ft his. While working onsite, field personnel will

stagey the a_ around the site for visual indicators of contamination. If _ axe found

w_th indicators such as stained soil or distressed vegetation, additional surface soil

samples may be coilcctad. Thlx dethsfon _ be made in the field by the field team
leader.

Soil samples ob_afoed from Site 32 will be analyzed for Level 2 metals, PAHs,

pesticides, and PCBs, as det_dled in Table 4-4. Duplicate samples will be collected at

each sample point to provide a sample for possible Level 3 (confirmafional) analysis. A

minimum of 10 percent of the Level 2 samples will be sent offsite for Levd 3

confirmational analysis. The field team leadex or site hydrogeologist will sefoct the

samples for Level 3 analysis by using Level 2 analytical results to select samples with

elevated contamldant levels. One surface soil location will be analyzed for TCL/TAL

parameters. Screening results (Level 2) ,,viii be used to select a biased location so that

the TCL/TAL analysis is performed near the area with the highest contaminant

concenb_fions. QC samples will be collected in accordance with Section 4.2 of the

Q.4?P (ref.II.

4.4.7 Groundwater Sampling and Analysis

The existing monitoring well (MW-22) will be sampled during the fovesdgailon of

Site 32. Review of the groundwater flow direction in OU-2 indicates that MW-22 is

upgradlent of Site 32, Analytical results from MW-22 will provide information on

coataminalion that is unrelated to activities at Site 32 but that may aff_t the quality of

downgradient samples.
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Table 4_

Samples to ]B¢ Collect cd by Media trod Analysis at SJle 32

DeJ'©_ Depot Mcmphis, Teame_ E.ee

Media

Ground-

WRier

Description

[ cxi_ng welt

Lev¢l 2 Lcvcl 3

Pe._t./PCBI" PAils b Metals c TCLJTAL d

QC _10 ']_ble 4-2

Surface Soil r lo_Lio_, depLho1"0 7 7 7 I
o 12 inch_

QC 7B, EB,_, S$
M3EM_D

$ub_.l"ace
$oii [ lo,_fio.. 2 dcl_J_ 2 2 2

QC EB. FD EB. _ EB, FO

- _oipm_t b]xok( ] pe_day _ _ of oqutpz]t_ _ for _[c_pilng).

I;B = Fietd bMnk (1 p_'r_¢k p_ solve of d_o,t,mi_,alion we*co).

FD = FieM d_pli_ (10% of Level 3 em':J_% of Ix:wls 1 end 2)

tl_/MSD = Me_x _ik_meinx sp_ dupli_: ($ _ p:r marc. if coll_'tcd ".vitlue 14 _).

P._I = Po])l r,_rbon.

p_t/PCBs - Pestlcldes;Folyvhlurinatcd biph_0y]s.

SS = Split *arnpl©

TD - Trip bla_ ([ per day p_ coot_ con_ V@C mmpl_).

"1_L,'TAL = Target _und listltergct aaalyle li_.

YOC = Volatile or6mxiceomr_tmd.

• podcide2/PCB s ':,ill "x anaJy_d L,ya modd-l_ SW 846 M_tltad 81]_0.

b pAiLg wilL Ll,Cto0a]yz_dby _lO0,

_eAats amd_L_ w_l irrAudcthe prlmity _ _miy_d by _cs

(Sb. A_. _e. _. Cr. C_. Fo. I_ Ni. So, A_ q_. Zn). Mere] ss_p]_ ia grom_dwt_ m_ _

J TCLtTAL _,alysis will h_[_;_ lhc co_t_act labor_t0_ px_pm_ (C12_ 3CS. SV_.

4 ]8 me_
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Historical _malylical re.suits from MW-22 indicate concentmt£ons of trichloroetben¢ above

maximum contaminant levels (MCLs). Review of the gmuedwater flow direction across

the site indicates that MW-22 is upgradlcat of Si_ 32. The hls_dcal contamination

suggests an offsit_ source may be rc_onsible for the groundwaLet VOC conmminatlon.

This will be investigated by installing a Fluvial Aquifer monitoring well upgradient of

MW-22 and Site 32 along the DDlVIT facility boundary. The installation, locafioa, a_d

sampling of this well is addrcss_ in Section 4 of the OU-4 FSP (ref. 15).

Groundwater from the exis_g well will be sampler in ar_co,_nce with standard

graund_rater _ampling lyracfices as outlined in Section 5.1.2 of the _4PP. The

grouadwater sample will be sent to the laboratory for Level 3 TCL,'TAL aaalysi_.
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5.0 Additional Data Collection

5.1 Fluvial Aquifer Characteristics

After well development, the hydraulic conductivity of the water-beating zone in which

each new monitoring well in OU-2 is sereeaed will he estimated using a pneumatic slug

test method. The existing wells will not be tested, because they have been tested

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

creates lilt/e, if any, investigation-derived witstes to dispose of, and performing the test

and collecting the data is relatively simple. The values of hydraulic conducilvlty derived
from the slug tests will provide information useful in estimating groundwater flow rates

within the FlmAal Aquifer. This information will also be useful in remedial design if

sarnpllng results indicate that remedial action is needed in OU-2 to address groundwater
conternination.

Slug teals are accomplished by causthg an instantaneous change in the water level in the

wall and observing the reeove_ of the water level to its smile level as a function of time.

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

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

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

device to evacuatethe wellhoreunderpressure,followedbyat,instantaneous of
pressure. The water level response in the welibore is generally obsea_ed with a pressure

tx-,msducer placed below the water table coupled to an automatic date logger.

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

results will eliminate much of the noise in the very-early-time-data that is often present in

manual slug test methods. All materials u,_ed in the slug test (water level tapes, pressure

transducers) will be deeonteminated before use in accordance with Section 5.4.2.9 of the
0.aPe (tee. l).

TO analyze the slug test data, the project hydrogeologist will select a published, generally

accepted analytical method (such as Bouwer, 1989) (ref. 16) that is appropriate for the
hyilrogeologie conditions at DDMT.

5.2 Preliminary Data Needs for Remedial Alternatives

After the RI field work has been completed, the data will be assessed to evaluate the

appropriate future disposition of a site C/ffFA, FS, or IRA). Sites that requhe an FS to

meet the objectives of the program will require additional data collection. The additional

dam will be used to support evaluation of remedial alternatives, to refine selection of

alternatives, or to collect data to support remedial design activities.
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5.2.1 Initial Alternatives

A cursory review of the RI sites at OU-2 has been condacted to develop a list of

preliminary remedial alternatives. These ininal alternatives have be_n identified from

existing data, the prellminai_ contaminants of concern, and knowledge about treatment

technologies ava/lablc. The initial alternatives do not represent a complete, detailed

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

represent an initial attempt at identifying alternatives that are likely Io be on the final list
for evaluation of site remedial action. Initial alternatives fur remedialion of soil at each

site _re provided in Table 5-1 (alternatives listed are for soil media only).

Ewaluation of remedial alternatives for groundwater will occur during a later phase of site

investigation. After this initial phase of the investigations at OU-2 is complated,

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

groundwater remediatinn process, remedial strategies for groundwater will be

implemented for the enlii'e facility, _ral fur those sites that axe sources of potential

groundwater contamination. The faellitywida strategy for groundwater is discussed in
Section 4 of the OU-4 FSP.

5.2.2 Data Collection

For the i'¢medinl alternatives listed for each site in Table 5-1, a preliminary set of data

has been identified for collocdon during the field effort. These dam will help evaluate the

identhqed alternatives. A decision will be made in the field for each site as to whether

the identified data need to be collected during the RI field investigation. This decision
will depend upon the following:

Concentration of contamination at levals indicating FS activities may be
required

SpatiaJ magnitude of contamination beyond an appropriate extent for a
removal action

Character of contaminate (VOCs, PAHs, metals, etc.) indicating
applicable remedial options

The decision about collecting the data to evaluate remedial alternatives w/li be made by

the field team leader, site hydmgeologist, project manager, and the U.S. Corps of

Engineers, Huntsville Division (CEHND). Data coli_cben fur future phases of field

investigation shouId be identified by using data collected in the RI field investigation and
by completing a datalled identification of remedial alternatives fur each site.
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5.3 Water Level Measurements

The flow direction of the Fluvial Aquifer in OU-2 is not well defined because of the

locatiort of the existing monitoring wells and the lack of water level data, Flow direction
needs to be better understood to evaluate future well Iocallons.

Qua_erly water level data will be collected from at[ existing wells and welis planned for

installation in OU 2 fur a period of 1 year. These d_ will provide valuable information
on groundwater flow direction in OU-2.

5.4 Quality Assurance/Quallty 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 deeisinnmaldng process. Implementing QA goals is the field team l_a-x's

responsibility. As the lead field representative, the field team leader will be responsible

for coflslstenfly implementing QA/QC measures at the site and for performing field

activities in accoRlance with approved work plans, pofioies, and field procedures.

Sections 3 _nd 4 the QAPP (ref. 1) provide details to meet the goals of QA during the
field investigation.

Numerous procedures have been developed for the fLeld activities that will occur at

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

and pmvlde a basis for organized 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

Sample shipment

Field QC samples

Disposal of investigation-derived wastes

Field instrument calibration

Soil, groundwater, sediment, ozal surface water sampling

Soll bering and monitoring well drilling



Geophysical survey _d logging

Surveying

Field QC samples will be collected to evaluate the quality and validity of the anatytical
data. QC samples wJU a/so assist in evaluating whether any of the contaminatio, that
may bc detected could have been Jn_duced by the sam Ic colIectioa
procedures. P and handl_

The types of field QC samples that Will be collected and the rules for determining the
number o[ samp]_ ale as follows:

Trip b]anks: one per day per cooler containi.g VOC sample_

Eq.ipment blanks: one per day per type of equlpmcnt used for collecting
a _.ampl¢

Field blanks: one per wcck per sourc_ of water used for deconUtminat_o_

Field duplicates: 5 percent of Level 2 sampl_ and I0 percent of Level 3
saraple_

Matrix spike/matrix spike duplicates: 5 perceal of the samples collected
from each matrix; at lea_t one per matrix Cvexy 14 days

Split samp]es: to be collected at a rate of app_ximateJy ! percent; one
will be collected during the OU-2 investigation

The type and number of field QC Samples that w_ll be collected at each of the RI sit_ are

shown in the sample summary tables in Section 4 (Tables 4-2 through 4-4).
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F[DURE B 2

S]TE LOEATi0N MAP

SURFACE S01L SAMPLE POS]TIVE RESULTS

COLLECTED NEAR 8UIL0[N0 778 (SITES 38, 34 AND 4_)

0EFENSE OEPOT HEMPHIS. IENNESSEE

O
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0 300

SCALE IN FEET

SS-45

PGrGmeter

TOTAL PAHs 2050 t'.'.'.'."
4,4'-DDE 33
4,4'-DDT 90

Cr,Ni,Pb ."..
i. ....

• • . •

SS-17 " ....

Parameter

TOTAL PAHs BO¢C ° " '
4 4'-DO0 52 " -" -"

i _* &'-ODE 97 . • " "

4.4-00T :::::::-:.
Bo,Cr.NLPb

I .

SS-46

porornfJter • • ,

TOTAL PAH$ 910
27 I • " "°¢,4'-DDE

¢,4'-0DT 110

3DNi,Pb

55-15

PorQmcter

TOTAL PAHs
4,4'-000
4 4'-DDE
4,¢ -DOT

Bo,Cd,Cr,Ni,As,Pb,Hg

KEY MAP I I

122 BG

SS-19

Porameter (pg/k9)

TOTAL PAHs 18920
180

¢'-DDT 660

Bo,Cd,Ni,Pb.Cr

SS-16

Parometer (vg/k9)

TOTAL PAHs 2767C
¢'-DDD 250
¢'-DDE 1300
¢'-DDT 7400

Ba,Cd,Cr,Ni,Pb,Hg

SS-18

TOTAL PAHs ¢770
¢' DDE 400
¢'-DDT 1100

• • • ° • •

_DDMT PROPERTY BOUNDARY

LEGEND

[] SURFACE SOIL SAMPLING LOCATION

O SOIL llEST BORING LOCAL]ON

MONITORING WELL LOCAl]ON

NOTE: METALS ARE USTED WHEN
]HEY OCCUR ABOVE STA11_
CLEANUP LEVELS.

Source; RI Report, 1990
MUZ-O02O DVCG 22--M:r- 1995

FIGURE B-3 /
POSll]VE SURFACE SOIL SAMPLE RESULTS I

COl I FCTED NEAR SllES 29-33 (OU-2)
Defense Depot Memphis r Tennessee I

B-6
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Table B-2

Positive Results in Surface Soils

Building 770

Defense Depot Memphis, Tennessee

122 89

pARAMeTER

NONHALOGENATEO 5 EMIVOL_llLES _g_

36J

66J

_7J

150,1



Table B-2

Positive Results in Surface Soils

Building 771]

Defense Depot Memphis, Tennessee

122

PESTICIDES u_

METALS m_

B-10
GNV/I_I61_A XLS SourCe: F1] Repofl, lggO



Table B-3

Positive Results in Surface Soils

Gravel Area East of S-873

Defense Depot Memphis, Tennessee 122 91

HALOGENATED VOLATILE$ (ug_kg)

I 23B 12B 4J

NONHALOGENATED VC)LA TILES (ug/kgl

NONHALC_ENATED SEMIVOLATILE$ (u_kg)

5J

1J

34OBJ

Source: RI Report, 1990



Table B-4

Positive Results in Surface Soils

Building 1(388

Defense Depot Memphis, Tennessee

122

PARAMETER

HALC_3ENATED VOtJ*TILES ug_g

4J

55_J

27_70

B 12

(;Nv/too]oJ:Tcx[._ Source: RI Report. 1990



Table B-4

Positive Resulls in Surface Soils

Building 1088

Defense Depot Memphis, Tennessee

PEStiCiDES u_

122 93

1_outce: RI Report, 1990



Table B-5

Positive Results in Subsurface Soils

Operable Unit 2

De_ns¢ DcF_I Mcmphis, Tennessee

pARAMETER ¸ * _" ' STB-S-1 STB-S-9 STB-5-_
Dep_ of Sample 16.0 ., 79.0 8-3,0'

HALOGENATED VOLATILES ug/kg

Chloroform --

IMethylene chloride 13B 21B 12B J

t_ONHALOGENATED VOLATILES u_kg

-Sutanon_
Acetone 19 14B 14

Olue_e

NONHALOGENATED SEMIVOI_,TrLES ug/_g

9enzoic acid

_isC2-EthyEhe_o/r) phthalat 450S 440B 320BJ

3i*n*bulyl phthala{e

9-Nit rosc4ip he _yla rain o

Polynuclea r Aromatic

Hydroe.arbons (PAHs)

:luoranthe_e

:_rerle

TOTAL PAHs

dETALS

]adum (EPTOX in ug4) 10 j

_admium tEPTOX in u99" I

9 (Organic) = Found in method biank_

J = Estimated vaiue iG$$ than th_ sampie 9uantitation lirnit _but

greater tgarl zero_
- Not d_tected
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FIGUR_ iI_4. SA_IPLING CRID EAST OF BLDG S 873

Soucce; O,H, Materials. L986
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