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Introduction

In October 1992, the Defense Depot Memphis, Tennessee was placed on the National

Priorities List by the U.S. Environmental Protccbon Agency. Therefore, I_fensc Depot

Memphis, Tennessee must fulfill requirements under the Comprehensive Environmental

Response, Compensation, and Liability Act and National Oil and Hazardous Substance

Contingency Plan. A Remedial Invesggagon/Feasibility Study will be conducted Io

evaluate the nature and extent of contamination, to evaluate the risk to human health and

the environment, and to screen potential cleanup actions. The Generic Remedial

Investigation/Feasibility Study Work Plan w_ prepared to show how the investigation and

study will be accomplished. This field sampling plan was propamd for Operable Unit 1

as a supplement to the Generic Remedial Investigation/Feasibility Study Work Plan. The

objective of this Operable Unit I Field Sampling Plwl is to present a detailed description

of the proposed sampling and analysis activities that will be performed for

eharaetertzation of the remedial inve,slagation sites in Operable Unit l at Defense Depot

Memphis, Tennessee.

The ultimate goal of the Remedial Investigation/Feasibility Study is to select cost-

effective cleanup actions that provide protection of public health and the environment.

To accomplish this goal, the nature and extent of the release of hazardous substances

must he identified, the source of release must be determined, and proposed cleanup

actions must be evaluated. By implementing the bald investigation strategles described in

the Field Sampling Plans, the quantity and quality of data collected will aid in achieving

the goal of the Remedial lnvestigation/Peaalbility Study at Defense Depot Memphis,
Tennessee,

Site Background and Location

Defense Depot Memphis, Tennessee receives, warehouses, and distributes supplies

common to all U.S. military services and some civil agencies, located primarily in the

southeastern United States, Puerto Rico, and Panama. The installation covers 642 acres

of land in Memphis, Shelby County, Tennessee, in the extreme southwestern ponidn of

the state. The installation contains approximately 110 buildings, 26 miles of railroad

track, and 28 miles of paved streets. Approximately 5.5 million square feet of storage

space is open. Stored items include food, clothing, electronic equipment, petroleum

products, constraetion materials, and industrial, medical, and general supplies used by all
military branches of the U.S. government.
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Defense Depot Memphis, Tennessee is divided into four operable units for evaluation

purposes. Operable Unit 1, north of the Main Installation, is called Dunn Field. The

Main Installation is divided into three areas: the southwestern quadrant, Operable Urdt 2;

the southeastern quadrant including Lake Danielson and the golf course area, Operable

Unit 3; and the north-central area, Operable Unit 4. Sites identified in Operable Unit 1

for investigation resulted from use of the area for landfill operations, mineral stockpiles,

pistol range use, and materials storage. Potential contamination of Operable Unit 2 may

have resulted from spills or releases from the hazardous material storage and repouring

area, sandblasting mad painting activities, or both. Storage of polychlorinated biphenyls

and the use of pesticides and herbicides are potential sources of contamination for

Operable Unit 3. Principal contamination in Operable Unit 4 probably resulted from a

wood treatment operation and haza_ous material storage.

Soil samples taken in Operable Unit 1 near a pesticide storage area during previous

investigations indicated the presence of pesticides. Other samples from Operable Unit 1

yielding positive results for the presence of contaminants include the open burning a_2t,

which had evidence of petroleum products and chlorinated solvents; a sample collected in

the south-central portion of Operable Unit 1, which had volatile organic compounds,

pesticides, and metals; and the bauxite storage area, which exhibited solvents and

pesticides.

Groundwater analyses in the Fluvial Aquifer reveal contaminant migration beyond Dunn

Field's boundaries. Contaminants of concern are chromium, lead, mercury, arsenic,

barium, and solvents. A groundwater interim remedial action is being implemented to

address the groundwater conteanthation.

Summary of Field Sampling Plan

This Field Sampling Plan descsibes the Defense Depot Memphis, Tennessee facility and

individual operable unit history and data gaps, locations, geography, surface water

hydrology, geology, hydrogeology, land use, and Operable Unit 1 data needs.

Additionally, this Field Sampling Plan describes the sampling strategy and sampling plan

for the remedial investigation sites at Operable Unit 1. The final section of the plan

describesthe data needs required to propose remedial alternatives for Operable Unit 1.

The purpose of this effort is to characterize potenual releases from the site, to delineate

the nature and extent of soil and groundwater contamination attributable to past

operations, and to gather data to evaluate the feasibility of remedial actions for this site.
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A cost-effective, quality sampling strategy has been developed to perform an Remedial

lnvestigation/Feasibillty Study at Defense Depot Memphis, Tennessee. This Field

Sampling Plan uses an observational approach to field data collection mad making fiald-

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

to support a recommendation of one of the following options for each remedial

investigation site:

Site upgrade (FS, Remedial Design, and Remedial Action)

Site downgrade (support No Fur'&er Action)

Interim Remedial Action (IRA) or Early Removal

To support recommendations in a timely m_qner, soil and water samples will be collected

at Operable Unit I and analyzed using Level 2 methods in a fixed-basod laboratory.

Ten percent of the Level 2 samples will be sent to an offsite laboratory for Level 3

confirmational analysis. On the ha_is of Level 2 and Level 3 data, a comparison of

xegulatory levels and calculated risk levels of contamination will aid in supporting the

appropriate recommendation.

Proposed Sampling

The Operable Unit 1 Field Sampling Plan describes remedial investigation sties that have

been identified on the basis of their potential for contamination as a re.suit of past

practices. Surface and subsurface soil samples have been proposed for each site. Soil

borings will be installed surrounding and within the proposed site locations. Soil samples

will be collected at regular inmrvals from each boring to assess the verdeal extent of

contamination. Surface and subsurface soil samples will he collected and analyzed to

assess the possibility of existing soil contamination.

Four data quality levels are used at the facility. Level 1 data are gross data for field

screening purposes, such as pH, temperature, and organic vapor analyzers and readings.

Level 2 and Level 3 data are used for making fietd decisions, descrfiilng the nature and

extent of contamination, and for risk assessment. The differentiating criteria (between

Level 2 a_d 3) axe the amount of laboratory documentation required and cost. Level d

data are used primarily for legal arbitration, and the cost for developing these data is

excessive. Therefore, Level 4 is not currently proposed. A more complete discussion of

data quality levels is presented in Section 8.0 of the Quality Assurance Project Plan.

If Level 2 soil boring data indicate that a release of contaminants has potentially occurred

to groundwater, monitoring well(s) may be installed adjacent to sit_s). The decision to

install wells will be made on a site-by-site hasls. The decision to install monitoring

well(s) will be made after Leval 2 soil bonng data have been discussed with Defense

Depot Memphis, Tennessee personnel and remedial options have been considerod.
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By implementing the Operable Unit I Field Sampling Plan, the Remedial

Investigation/Feasibility Study can be conducted in a cost_effa_tiv¢, timely manaer.

Additionally, data will be obtained that will aid in supporting an evaluation of remedial

alternatives for cleanup of Operable Unit 1 at Defense Dep_l Memphis, Tennessee.

Chemical Warfare

Historical disposal of chemical warfare material (CWM) has occurred in the western

portion of l)unn Field. Because there is a pole.ntial that CWMs may be encountered

during intrusive investigations at the western portion of Dunn Field, DDMT has

requested assistance from the U.S. Army Corps of Engineers-Huntsville Division,

Ordn_mce and Explosives Division, to prepare a site safety submission. This document is

being prepared so that the investigation in the Dann Field area will be performed safely

and with appropriate engineering controls to protect onsbe workers and nearby reslde.nts.

Investigation activities presented in this Field Sampling Plan will not be performed until

the site safety submission is approved by the Department of Health and Human Services.

mgrA?5 ODMT GUIOI t Wp5 9/3LJ95
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1.0 Introduction 1 2 3 1 3

1.l Objective

The objective of this Field Sampling Plan (FSP) for Operable Unit (OU) 1 is to present a

detailed description of the proposed sampling _nd analysis activities that will be

performed for characterization of the remedial investigation (RI) sites in OU I at the

Defense Depot Memphis, Tennessee (DDMT). Dunn Field, the a_ea north of the Main

Installation, has b_n designated by the U.S. Environmental Protection Agency (EPA)

and DDMT as OU-1.

The purpose of this effort is to characterize potential releases from the s_te, to evaluate

the nalut'e and extent of soll and groundvcater coi_tamination attlSbutable to pasl

operations, and to gather data to evaluate the feasibility of remedial actions for this site_

Once the site has been characterized, the data collected will be evaluated and used to

make decisions concerning this OU. Pos_thle decision_ include downgrading the site to a

no further action (lqFA) site, recommending the site fur early removal (ER), or selecting

a remedial alternative to address contamination at the si_.

1,2 Regulatory Requirements

DDMT was issued a Resource Conservation and Recovery Act (RCRA) Part B permit

(No. TN4 210 020 570) by the EPA, Region IV, and the Tennessee Department of

Environment and Conservation flt_EC) on September 28, 1990_ Subsequentiy, anti in

accordance with Section 120(d)(2) of the Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA), 42 U.S.C. 9620(d)C2), EPA prepared a

final _7_¢d Ranking System (HRS) Scoring Package for DDMT. On the basis of the

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

pabliea_on in the Federal Register, 57FR471g0 NO. 199, on October 14, 1992. The K1

investigation presenl_l herein, anti future investigations, are intended to satisfy the

requirements of C]_RCLA, the National Oil and Hazardous Substances Pollution

Contingency Plan (NCP), mad the RCRA Part B permit.

DDMT has entered into a Federal Facilities Agreement (FFA) between the Defense

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

framework and sebedale for developing, implementing, and monitoring eppropria_

response actions at DDMT in aceotxlaxtce with existing regulations and for aabthving

RCRA/CERCLA integration. As a result of DDMT's status a_ an NPL site, it was

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

process for remediation (remedial investigation, feasibility study fig), proposed plan,

record of decision (ROD), remedial design, remedial action, or NFA).

mgmg_ DDMF_Otl I/_I.WF5 I-I 913119_
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AS established in _e NCP (40 Code of Federal Regulations [CFR] Part 300.120), the

Depa_ment of Defense (DOD) is the lead agency at NPL sites involving fedcrid facilities.

Accordingly, EPA and TDEC have been identified as regulatory enforcement agencies in

this process,

1.3 Facility and Site Status

AS a result of the NPL status, the required site-specific investigations, and the FFA,

DDMT has been geographically delineated laid four OUs. OU-speeifi¢ FSPs ate being

prepared for OUs-l, 2, 3. and 4. These OU-speeifie FSPs will provide guidelines for

conducting the RI/FSs for each of the OUs. The OU-spocific plans witi address sites that

have been known to have past retha_es as a result of facility operations. Schedules for

completing specific tasks dunng the process have been submitted separately in the Site

Management Plan (SMP).

DDMT is conducting RIFFS activities at OU-1 ia conformance with the requirements of

CERCLA and the FFA. In addition, elements of DDMT's RCRA permit dthlate thai

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

locations where b_'ardous or toxle wastes were managed or disposed. This FSP

addresses the sites within OU-I that have been previously identified as requinng an RI.

The remainder of the identified sites within OU-1 are proposed for one of the following

four status catagodes:

Screening site

Chemical warfare site (to be investigated separately)
NFA site

ER site

Activities related to these sites will be addr_ in the Screening Sites FSP, NFA Report,

Chemical Warfare Management Plan (CWMP), ER Memorandum, or other future work

plans. Each of these documents will be submitted to TDEC _,ld EPA for review.

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

1.4 Elements of the Field Sampling Plan

This FSP is written as a supplement to the generic (facilitywide) work plans for DDMT.

Information not included in this plan can be found in,the generic work plans. These

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

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

Genedc Quality Assurance Project Plan (QAPP)

Generic Health and Safety Plan (HASP)

mgm95 I] D_dT OU 11001 .WP_ 1-2 9/31195
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The FSP characterizes DDMT by providing information about the facility locadon,

topography, meteorology, surface and subsurface hydrology, geology, surrounding and

site-specific land use, history, and data gaps within each site. The sampling strategy in

Sections g.0 through 3.4 illustrates the structure of the investigation, the objectives of

data quality, preliminary renaediation goals (PRGs), and the applicable or relevant and

appropriate requirements (ARARs). The FSP will provide slie-by site information

coneernthg the rationale behind _ampling locations and methods. The FSP also will

provide information about the Fluvial Aquifer (if necessary) and will describe preliminary

remedial alternatives. The Q/IPP (tel 15) will present methods for providing quality

assurance to the proposed RI activities at OU-I by dccumeralng the procedures for well

installation; development and sampling; soil, sediment and surface water _amplthg

methods; analytical methods; abandonment methods for borings and wells; type of

sampling equipment; and handling of equipment. Numbers of quality a_surance/ quality

control (QA/QC) samples and types are presented in Section 3.

1.5 Chemical Warfare Materials Investigation Requirements

Chemical warfare materials (CWM) have historically been disposed at the facility. There

are four documented locations at Dunn Field where CWM have been disposed. The list

of documented CWM sites of concern at Dunn Field is as follows:

Mustard bomb decommissioning site (Site 24)

Ashes and metals burial site (Site 9)

Chemical Agent Identification gets (CAISs) burial site (Site 1)

Food buriM site (reported to contain CAISs, Site 86)

As a result of the known CWM disposal at Dunn Fidd, the potential of encountering

CWiVl in unknown locations, and the proximity to residences in the Dunn Field area,

DDMT has requested assistance from agencies responsible for CWM activities. Three

agencies are responsible for CWM investigation and disposition: the U.S. Army Corps of

Engineers-Huntsville Division (CEHND), United States Army Chemical Demilitarization.
Activity (USACDRA), and the U.S. Army Technical Escort Unit (TEU).

The CEHND Ordnance a.ftd Explosives Division (OE) is responsible for conducting

CWM investigations within the context of government requirements and safety

requirements. In particular, the CEHND-OE is responsible during investigation and

excavataon of CWM sites. USACDRA is responsible for providing guidance on Interim

Holding Plans and Transportation and Dispesal Plans for CWM materials. The TEU is

responsible for CWM assessment investigations, field C"ArM analytical procedures,

packaging and transporiation, and technical advice to CEHND

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

CWM at the facility and to investigate sites at the facility where the potential for CWM

cxists The strategy _elected to accommodate bolh Ihe CWM and the hazardous and toxic

mgmOl DI),'.IT.OU U_01 .W?} 1-7 9/21195
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waste (H tW) components of the projectincludesa three-phasedapproach. All three

phases are proposed to begin simultaneously as a result of schedule efficiency and the
aeed for ultimate removal of the CWM sites as a result of the facility's Base Realignment

and Closure (BRAC) status. These three pha_es are discussed below.

1. Conduct an ialfial investigation focused on the known CWM sites at the

facility. The purpose of the investigation is U3 evaluate the presence of and

to delineate the nature and extent of potential CWM contamination at Duma

Fidd. These activities will be conducted by CEHND-OE.

2. Prepare a Site Safety Submission for review by the Department of Health

and Human Services (DHHS). The CEHND-OE Division will prepare the

Site Safety Submission.

3. Conduct neee_satT CWIVl removal actions based on the results of the field

investigations. Field monitoring and screening will be performed during

the tield activities and appropriate control measures will be implemented to

minimize the occurrence of releases of CWM.

A key component to the removal actaons will leelude field monitoring using quick

turnaround methods for identifying contaminated media. These field activities will also

be used during the I_IW investigation to confirm that CWM are not present during the

investigation at other non_CWM sites. Additionally, these monitoring activities will

provide real-time results to monitor the health and safety of the workers and the nearby

residences.

As a result of the known potential for encountering CWM dunng the intrusive sampling

at Dunn Field, a strategy will be developed to investigate Dunn Field sites in a safe and

effective manner. However, this SSFSP doe.s not include all of the necessary components

to conduct investigations in the potentially contaminated Dunn Field area (western hal 0.

Before coeduedng any intrusive investigation in the western half of Dunn Field, the initial

investigation must be completed by CEHND-OE, the Site Safety Submission must be

approved, mad the monitoring and analytical requirements for CWM moaitoring must be

provided. Investigations in the western half of Dunn Field are delayed until these tasks

are completed. Investigations in the western half of Dunn Field will be perforrned using

the monitoring and control procedures identified in the CWM Site Safety Submission.

mg mg_ .D DMT_U I/_20 t WF5 [ -_ 9/31/9S
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2.0 Facility and Operable Unit Description

2.1 Location

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

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

and just northeast of the Interstate 240-Interstate 55 junction, DDMT is in the south-

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

District and 1 mile northwest of Memphis lnternatioaai Airport. Airways Boulevard

borders DDMT on the ¢_t and provides prlm3iy access to the thstallation. Dunn

Avenue, Bait Road, /rod Per_ Road serve as the northern, _outborn, and western

boundaries, respectively. Figure 2-1 shows the installation's location within the Memphis

3J_P.,?,.

OU-I is located north of the Main Installation and is separaled from the installafon by

Dunn Road. It is bounded hy the Illinois Central Gulf Raihoad _qd Person Avenue to

the north, Hays Road to the cast, and Dunn Avenue to the south, and is partially bounded

by Kyl_ Street to tbo west. The location of OU-I is shown in relation to the entire

DDMT facility and other proposed OUs in Figure 2-2.

2.2 Operable Unit Description

OU-I is geographically sepaz'at_ from the Main Installation anti contains the only known

and documented burial area on DDMT. OU-1 includes 6 RI/FS sites, 17 ER sites_ 6

screening sites, 4 CWMP site,% and 4 proposed NFA sites. OU-I was used intermittently

for burial of wastes. Disposal records and interviews with facility personnel indicate

specific instances when burial of material occuffed. The earliest records of burial date

back to 1946. The most recent burial occurred in September 1984. Table 1-1 p_esents

the current disposition of each slt_, as well as a short description including the nature of

items buried at the seven burial sites. The following RI sites are addressed in this FSP:

Site 6, burial site of 40,037 units of eye ointment

Site 10, which was discovered during the installation Of MW-10, R/Report

(ref. 5), a_d consists of buried glass, metal, and tzash

Site 14, municipal waste burial site

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

ragm95.DD_lT.OIJIIf_l.wP_ 2 ] 9131195
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The burial sites have not been individually thvesdgated. DDMT has recorded the site

locations through the years using dimensions from known landmarks, and the sites were

summarized in the RFA Repoa, (inf. Ig). Drawing 1 (l_ted at the end of this

document) shows the location and the status of each of the identified sites in OU-I. A

brief description of each of the sites, along with this site's status, is also listed in

Table 1-1.

2.3 Geography/Topography

DDMT is located in the southwe..stam corner of the Memphis area, a t_ew miles north of

the Memphis International Airport. The east-to-west flowing Nonconnah Creek lies

approximately 3,0(_0 ft south of the installation at its closest point. Cane Creek, which

enters Nonconnah Creek from the northe.axt, is approximately 1,500 fi from the

northernmost boundary of Dunn Field. Nonconnah Creek drains into Lake McKellar, a

trlbutm_ of the Mississippi River.

DDMT's surface features (natural and manmadO and DDMT's relationship to

surrounding areas were investigated by onsite visual reconnaissance, U.S. Army Corps of

Eagincears (COE) histhrlcal (comparative) aerial imagery, U.S. Geological Survey

(USGS) 7.5 Minute Series Topographic Quedr, mgle maps, and installation t_pographie

maps prepared by the COE, Mobile District, dated February 1989.

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

distinct land surface and use-related features. Dunn Field lies just north of the Main

Installation and Dunn Avenue, and consists of approximately 64 acres of undeveloped

land. Most of Dunn Field is unpaved. About one-half the area is grassed i the remaining

area contains enJshed rock and paved surfaces. Dunn Field's terrain is level to gently

rolling. The land appears to slope to the west from the bauxite piles in the center of the

field. Surface elevations range from a low of 273 It, National Geodetic Vertical Datum

of 1929 (NGVD), at the north outfall/installation boundary feaeeline to 315 ft NGVD in

the field's approximate center. Figure 2-3 shows the topographic fcaPa_-s of DDMT and

surrounding area%

The Main Installation consists primarily (approximamly 57 percent) of developed land.

Most of the Main Installation's land area has been graded, paved, and built up. Some of

the few remaining unpaved areas are used for open storoge 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 NGVD in the Defense

Reutilization and Marketing Office (DRMO) storage yard adjacent to Dunn Avenue to
267 ft NGVD in the low area below Lake Danielson's earthen darn. More detailed

information on the geography and topography of DDMT facility can he found in the

Generic RI/FS WP (ref. 1).
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2.4 Meteorology

Information describing study area meteorological conditions was obtained from various

USGS reports and from the CliraaticAtla._ of the United States, National Oceanal and

Atmospheric Administration (NOAA) (r_f. 7).

This area of Tennessee has a typical continental type of climate with humid, warm

summers and COld winters. The Memphis area receives an annual average of 50 inches

of precipitation (30-year period of record). Total aanual rainfall was reported to va_

from 30.54 inches (1941) to 76.85 inches (1957). Normally, precipitauon is heaviest

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

annual precipitation less evaporation and ranofi) estimated for the Memphis area is

9 inches (ref. 7).

2.5 Surface Water Hydrology

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

concrete-lined channels, and a storm drainage system. Figure 2-4 illustrates the study

azea's surface dralaage features, installation drainage ate_, and local S_SN Taere are

no year-round surface water features in OO-l.

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

little rurtoff from adjacent areas. DDMT does receive runoff from the propot'ty to the

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

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

_noff. Most OO-i drainage is achieved by overland flow to the adjacent properties to

the north and west. The northeastern quadrant of OU-I drains eastward to a eoncreth-

lined channd, or to adjacent properties to the north. The concrete-lined channel consists

of two separate segments that join approximately 200 ft north of Building 1184. Both

channel segments convey adjacent resldential neighborhood storm water through the

northeastern quath-ait of OO-l. The concrete-lined channel directs flow northward to

Cane Creek. As discussed in Section 2.3, Cane Creek drains into Noneonnah Creek at a

point several miles southwest of DDMT. The Main Installation's surface drainage is

achieved by overland flow to a storm drainage system. The primal' drainage directions

and outfall locations are to the west (Tat'tent Branch), to the east (unnamed ephemeral

stream), and to the south (unnamed ephemeral stream).

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

316 fl NGVD) are well above the average Mississippi River alluvial valley flo_l levels

(185 to 230 fl NGVD) and are equal to or higher than elevations of adjacent properties.

Two pexmanent surface waters exist at DDMTI The larger body of water is Lake

Danialson, 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.
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2.6 Geology

2.6.1 Regional Geology

The Memphis, Tennessee, area sUeddles _,vo major subdivisions of the Atinntie Coastal

Plain Physiographic province. Figure 2-5 shows a general geologic cross Section of the

Memphis area. DDMT is situated within a major sla_cmml feature refined the

Mississippi Embaymem, a wedge-shaped, down-warped almetu_ compesed of stratified

sediments. This area is described as a youthful to matam, beLte_ coastal plain (ref. 3).

Information describing major region_d geologic units has been obtained from Wells

(mr. 13), Mc_re (ref. 6), Nyman (re_ 8), and Graham and Parks (tel 3). The

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

ticpoaits of marine, fluvial, fluvioghiaial, and deltaic m_diments+ In Tennessee,

unconsolidated s_dimeats (Cretaceous through Quaternary) reach their maximum

thickness at Memphis, where they range from 2,300 to 3,000 ft. Further information on

regional geology c_n be found in the Generic RI]FS WP (re_ 1).

2.6.2 DDMT Geology

The geology of DDMT was evaluated by reviewing the existing pubfished geologic

information and work performed during the RI (ref. 5). On the basis of the soll borings

and monitoring wells installed during the RI, cross sections w_e developed (by others)

that illustrate the postulated occurrence, attitude, and _elailonships of the geologic unit_

en_3untsred. The cross _ilons are ge23era_za_on$, anti 1o¢_1 variations in subsurfat:_

col_diilons should be expected. The _trata encountered during the porformancc of the

study conducted by Law Eavit_nmen_ in 1990 (mr. 5) included lcess, fiuvihi deposgs,

Jackson Formation/Upper Clhibome Group clays (based on interprets_on), and what has

been inteq_reted to be the Memphis Sand. Figures 2_ through 2-9 illosWale the geologic

cro_ se_ons of DDMT that transect OU-I.

The uppermost geologic unit at or near ground surface in the study area is loess--eollan

deposits consisting of brown silty clay, clayey sill, and fine sandy clayey silt. The loe._s

was erLcounterod at all drilling locations. This unit is described as a brown to yellowish,

low plasbeity silt (ML) or low pl_ticity clay (CL). Loess tends to retard downward
movemcflt of water.

,+mmc+$nDMT OUI/03t wrs g 8 913LI95
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Fluvial depesils underlie the loess and were encountered at all drilling locations during

the I_I (tel 5). The unit is composed of thre_ generalized members that can he traced

through the study aI_a:

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

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

Gravelly _and

Beneath the silty clay, sandy clay/clayey sand a_e layers of sand and sandy gravel. The.s_

layers may ;[dt_mate. The sand layers range from poorly graded to well-graded, fine- to

coars_-gmined, very well sorted to poorly sorted quartz grains. The lower s._nd layers

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

into a gravelly sand, with cheat being the primary gravel constituent. The thiela1_s of

this unit vanes greatly becaum of erosional features at its top and base. The unit

provides water to many domestic and farm wells in lural areas.

Clayey soils that have been interpreted as the Jackson Formatmn/Upper Claihorne Group

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

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

This member underlies the fluvial deposits and is a regionally significant confining bed

for the Memphis Sand Aquifer.

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

borings as was the Jackson Formahon/Upper Claihome Group. This Formation is

represented in the study area by a gray, very fine-grained, silty sand. It is the princip_

aquifer providing water for municipal and industrini supplies east of the Mississippi
River.

Additional information regarding the geology found at DDMT is available in Section

2.4.5.2 of the Generic RI/FS WP (ref. l).

2.7 Hydrogeology

The Memphis area is located within a region where s_verai aquifers of local and regional

imporiancc exist. These aquifers are identified in descending order by their geologic

flames:

Alluvium

Fluvial (Terrace) Aquifer

Memphis ("5G0-foot") Sand Aquifer

Fort Pillow (" 1400 foot") Sand Aquifer
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The Alluvial Aquifer's distdbetion is limited to the channels of primary streams;

_her _ _or _ _ _ t _ _ no _ _U r at DD_l The Fluvial, Memphis S_d 1 _d eo_ PLI_O_

Sand Aquifers underlie the ins_lation.

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

borings, groundwater quality, monitoring well installation, and direct measurement of in-

situ hydraulic properlies during the RI (ref. 5).

The uppermost hydrogeoingic unit encountered at DDMT is the loess. While not usuelly

a water beating unit, this materiel is of interest to this investigation bccau_e it tends to

limit precipitation infiltration (recharge) to significant underlying aquifers where the loess

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

seasonal "perched" water-bearlng zones that contain water for short periods afk:r rainfall

events. Typically, the perched zone consisted of a fine sandy layer enclosed within the

loess, approximately 20 fl below land surface (Dis).

Fluvial (Terrace) deposits underlie the loess within the study area. The fluvial deposits

form the site's shellow (water table) aquifer. It ranges in thickness from 4g to 131 ft at

DDMT. Recharge to this unit is primarily from the infiltration of rainfall (ref. 3).

According to the water levels measured in the monitoring wells during the Ri (ref. 5),

only the base of the unit is saturated. Published seasonal water levels indicate that the

groundwater levels fluctuate by several feet.

Water level data from DDMT wells were used to prepare a water table surface map

(tel 5) of the Fluvial Aquifer underlying DDMT (Figure 2-10). This figure represents

• n interpolaton of the water level information obtained from widely spaced monitoring

wegs and is an interpretagon of natural conditions on the date of measurement.

Figure 2-11 presents the interpretation of the water table surface withth OU-I, A

westerly flow is apparent in this portion of the shallow aquifer.

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

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

a regionally important confining bed that separat_ shallow water bearing zones from

underlying major aquifers (ref. 8). Where encountered, the elevation of the confining

unit's upper surface ranges from 223 ft NGVD at monitoring well (MW)-I_. to 118 ft

NGVD at stratigraphie test boring (STB)-8. An investigation to evaluate the presence of

the confining unit and hydraulic communication (if any) between the water table aquifer

and the Memphis Sand Aquifer is planned dunng the 00-4 Pd activities. The continuity

and thickness of the confining unit can only be estimated from the available information.

The Jackson Folmation/Upper Claiborne Group appears to be laterally persistent and

fairly uniform in thickness in most of the Dunn Field area. In the southwestern porlion

of Dunn Field and on the Main Installation, this unit both deepens and thins (see

Figure 2-7, specifically STB-7 and STB-8).

mgm95 DDMT OI31tC_l Wp5 2 15 9131195
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The Memphis Sand Aquifer represents the region's most important source of water

resources. The Memphis Sand Aquifer is reported to underlie the cntire Memphis area.

At DDMT, the top of the Memphis Sand is approximately 125 to 150 ft NGVD. The

Memphis Sand Aquifer contains groundwater under artisan (confined) conditions.

Locally, extensive pumping has lowered water fevels considerably. The Memphis Sand

Aquifer potenhomelne level at MW-36 and MW-37 ranges seasonally from 148 to 146 ft

NGVD. Flow in the unit is directed genendly westward, toward the Allen Well Field, a

major local pumping zone. The Memphis Sand Aquifer is reported to derive most of its

iccharge from ar_ where it crops out. The outcrop area forms a wide belt several

miles east of Memphis and extends across much of west Tennessee.

The Fort Pillow Smad (or *1400-fcot sand") underlies DDMT and the Memphis region at

great depth, on the order of 1,400 ft bhe It is reported Io average some 200 ft thick in

the study area. The unit contains groundwater under axtesima (confined) conditions. The

Fort Pillow Sand Aquifer putenfinmelde level in the DDMT _rea was interpolated to be

approximately 180 ft NGVD in the fall of 1985 (reL 3).

Additional information on the hydrogeology of DDIVlT, including information on

groundwater use and quality, can be found in Section 2.4.6.2 of the Generic RI/FS WP

(ref. l).

2.8 Land Use

2.8.1 Surrounding Area

DDMT is located in south_..entral Memphis in an area of widely varying uses. Most of

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

lines of the Frisco Railroad and Illinois Central Gulf Railroad. A number of large

industrial and warehousing operations are located along the raft lines in this area. A

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

industrial firms. Formerly a residential neighborhood, the area is characterized by smell

commercial and manufacturing uses with a few singfe-femily residences l_maining.

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

developed with numerous small, commercial establishments. Businesses along Airways

Boulevard are typical of highway commercial districts. Other commercial establishmen_

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

convenience stores that s_rve their immediate neighborhoods.



123 41

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

DDMT. Further details on surrounding land use can be found in Section 2.4.7 of the

Generic RI/FS WP (tel 1).

2.8.2 Operable Unit 1

OU-I is currently used as a storage site for U.S. government strategic stockpiles of

bauxite and fluorspar. These are non-toxic mineral reserves. There is a small storage

area for reels of electrical wires and miscellmaeous metal parts to the east of these

mineral storage areas. The areas that are not used for storage or as roadways (gravel)

are covered with vegetation. There is evidence of the presence of typical urban wildlife

such as squirrels, chipmunks, red foxes, opossums, quail, morning doves, and turtles.

No threatened or endangered species are known to inhabit or use DDMT or the area

within I retie of the facility (tel 4).

2.9 History and Existing I>ata

A discussion of the hislory of activities at the 7 gI sites in OU-I and a summary of

existing data is provided in Section 4 of this FSP. The information is presented on a site-

specific basis. Data from previous investigations for OU-I can be found in the tables

located in Appendix B.

2.10 Operable Unit 1 Data Gaps

Using the existing data, knowledge of the site operations, and DDMT records, a review

was conducted to assess where data was insufficient to achieve the objectives of the

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

be addressed dunng the RItFS. The primary objectives for conducting field sampling at

the OU-I sites is to characterize potential releases from the site, to assess the nature and

extent of soil and groundwater contamination, and to gather data to evaluate the

feasibility of remedial actions. Table 2-1 provides a generalization of data needs, existing

data, and future sampling requirements.
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Monitoring wells will be installed offsite at the facility for several reasons, including the

foUowing:

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

To assist in developing a potentiometdc surface map for the Fluvial
Aquifer

Walls also will be installed north of the Dunn Field boundary and on the eastern

boundary so that potential migmtlon of contaminants from offsite can be evaluated A

more complete description of the facilitywide groundwater strategy is presented in Section

4.3 of the OU_I FSP (reL 17).

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

requirements in detail for each site.

2.11 Summary of Available Information

Various other studies have been performed and documents compiled that provide relevant

information to cleanup efforts at DDMT. These technical studies and work plans were

performed or prepared in accordauee with DLA environmental programs,

The Generic RIIFS WP (ref. 1) includes a facility description, background information,

findings of previous studies, and potential ways contamination may have reached and

affected people. Preliminary information regarding potential ARARs and preliminary

cleanup goals is presented.

A QAPP and a HASP have been prepared. The QAPP (ref. 15) describes general

sampling procedut_es and QA/QC pr_edures to he used so that the quality _nd the
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quantity of the information is adcquam to evaluate the nature and extent of the

contamination. The HASP (reL 16) w_s prepared to provide procedures for the health

,tad safely of faallity personnel and the general public during the investigation at DDMT.

A gcohydrologic study, performed by the U.S. Army Environmental Hygiene Agency

(USAEHA), identified Dunn Field as having the potential for groundwater contamination

(ref. 10). Groundwater _mples were analyzed, using EPA Method 624, for volatile

organic compounds (VOCs). The concentrations of all VOCs detected in these wells

ranged from 3 micrograms per liter _ug/L) to 200 t, glL. "P:iehlorocthene was detected ir_

all five wells at levels ranging from 4 ,_g/L to 150 ug/L. Tetrachinroethene also was

detected in all five wells; its level of concentratloa ranged from 3 _g/L to 81 ttg/L.

Metals, pesticides/polyehlofinated biphenyls (PCBs), and base/neutral acid extractable

organics also were analyzed, but either were not detected or were detected at levels

below the applicable maximum contaminant levels.

Law Environmental oonducled an RUFS that indieamd contamination to the Finvial

Aquifer beneath Dunn Field. The RI/FS study focused on the installation, its aalivities,

the environmental setting of the study area, the facility's environmental data oall_tlon,

sample analyses, data evaluation, and a risk assessment (ref. 5).

Environmental Science & Engineering, Inc. (ESE), performed a groundwater monitoring

study in 1993 to assess changes in groundwater quality since the completion of the RI/FS

in 1990. The purpose was to evaluate contaminants in the groundwater and to evaluate

the extent of migration of theae contaminants on mad around DDMT (ref. 2).

Engin_ring-Salence, Inc. (ES), performed a pump test in September 1992 (tel lg) to

assess the shallow groundwater zone, to identify and evaluate pump-and-treat alternatives,

and to identify technical performance specifications for an interim _medial measure. On

the basis of the results of the pump test, ES drew the following eonclusinns:

Calculated traasmissivity values range from 1. 197 feet squared per minute

(ft2/min) to 1.969 ft2/min, with a mea_ of 1.385 fi21mal.

Calculated hydraniie conductivity values range from 6.0 x 10 .2 fffmin to

9.8 x 10 .2 fffmin, with a mean of 6.91 x 10-2 ft/min.

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

The spoeifie eapaalty of the pumping well is 5.84 gallons per minute per

foot (gpm/ft); the efficiency is 83 percent.

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

mgm9 $. DDMT_DU I/01_ I ._M p$ 2 22 9/31195
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Values obtained from the pumping test ¢olgpare well with hydraulic

oanductivities from silty to clean _.nds pre_nted by Freeze and Cherry

(1979) (ref. 21). Sieve analyses from samples collected i,_ the saturated

zone of the Fluvial Aquifer during the RI also indicate that the aquifer is

composed of primarily silty and dean sands (Law, 1990).

"Die pumping well that was inslalled for the test appears to be capable of

sustaining a pumping rate of approximately 75 gpm, with a eorlwponding

radius of influence of approximately 420 feet.

The results of the chemical analysis indicate that pumping at 24.3 gpm for

42 hours did not lower concentrations of organic compounds in discharge
wlteT.

The radius of inftuence for the pumping well was evaluated for the test, and the

evaluation was noted to have naglt_cted the effect of the gtonndwater gradient. [-Ioweverj

be_tuse the groundwater gradient is relatively steep, the capture zone(s), which combines

the drawdown effects of groundwater withdrawals and natural groundwater ftow gradient,
shoald be evahialed.

The aquifer pofformanee test appears to have been propody conducted and the data are

therefore useable. The applicability of the data over a larger men depends on the

homogeneity of the aquifer over the intended area of recovery/extemt of the

contamination. The extent of COntamination has not been determined to date; therefore,

the applicability of the actual recovery rate(s) of wells ha_ not been evaluated.

An archive search regarding the possible use or disposal of chemical was'fate agents

(CWAs) on the site was conducted by the COE (ref. 19). The reoards obtained during

this search indicate that only the Dunn Field area was used to destroy or bury

conventional ordnance or CWAs. The ftrst known destruction of CWAs was in 1946,

with the neutralizafiorddestmetion of several German mustard bombs. The I_t known

destruction was the burial of chemical agent identification sets (CAISs) in 1955 or 1956.

Between 1946 and 1956, other chemicals associated with the Chemical Warfare Service

were also buried. These included impregnite (a clothing treatment that prevents CWAs

from affecting the skin), decontamination agent-non-corrosive (DANC), and RH 195.

DANC is an organic N-chloroamide compound in solution with 1,1,2,2-

Tetraehloroethane. RH-195 is the military designation for the compound 1,3-Diehhiro-

5,5-dimethyl-hydantoln, which is a white chlorinating powder. Contaminated or low-

grade chloride of lime probably was buried in OU-I as well. Conventional oafnzmce was

destroyed in OU-I after World War II (reL 9). The sites hivestigmed in this FSP are not

believed to porlain to CWAs; however, a potential exists for encountering CWAs at Durra

Field during the RI field investigation.

The U.S. Army Corps of Engineers, Waterways Experiment Station (ref. 20) conducted a

geophysical investigation at the western portaan of Dunn Field to delineate the location of
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contamination of the Fluvial Aquifer. Magnetic and electromagnetic methods were used

to Sul'vey six are2s.

The surveys performed in the northwestern quadrant confirmed the location of

approximately nine disposal sites. Six possible unl_own disposal trenches and pits also
were located.

One linear anomaly suggesting a possible disposal trench was identified in the

southwestern quadrant of Dunn Field. Also, four anomaloll$ areas indicate possible

burial sites in the southwestern quadrant.

The results of the geophysical investigation will be used to map sites during the field

investigations and to identify additional areas of concern.
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3.0 Sampling Strategy for Operable Unit 1
Remedial Investigation

This sectiondescribes the szmpgng strategyfor OU-I PJ sites. The following

information is provided:

Structure of the investigation

Data quality objectives (DQOs)

Data comparisons

Background data

Ftelimthaty ARARs and PRGs development
Risk-based PRGs

Statistical data comparison

48

3.1 Structure of Operable Unit I Investigation

Tiffs section is intended to give a detailed de_ription of the overall strategy for the

investigation of each site in OU-L The approach presented is intended to support a

decision to recommend one of the following options:

Site upgrade (FS, Remedial Design [RD], and Remedial Actions IRA])

Site downgrade (support NFA)

Interim Remedial Actions (IRAs) or Early Removals

The SLl_emre of the investigation was designed using the observatmnal approach. This

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

Field screening procedures and statistical evaluations will be used to facilitate decision

making, as defined in Figure 3-1.

3.1,1 Scope

The scope of the field investigation for OU-I includes soil (surface and sutisurfaee) and

groundwater (Fluvial Aquifer) _tmpgng. Monitoring wells will only be installed at sites

after an evaluation of result_ from soil sampling. Groundwater monitoring wells will

only be installed if data are needed to assess site-spoeifie remedial actions.

3.1.2 Approach

A phased approach is being used to implement the observational method for the

investigation of the RI sites. The RI sites to be investigated as part of this work plan arc

located in the northwestern quadrant of Dunn Field. Numerous sites are in proximity

(see Drawing 1) to the sites to be investigated. In particular, some sites have been

identified for ER. Also, a contaminant plume identified in Ihls area of OLr-I extends
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westward off the faciLity p_openy. This groundwater contamination is being addressed

with an IRA (grOundwater recovery system).

The focus of the approach to the P./site investigation is to evaluate potential ongoing

sources of soil contamination, if present. Initial _.ampling depths are proposed based on

initial chmmctedzation data needs. Additional samples will be collected to evaluate the

nature _nd extent using the observational approach. Monitoring wells will he installad

only when site-sp¢(:ifie conditions warrant. Specific conditions may include (but are not

limited to) any conditions that may affect the groundwater remedial andon selection. The

decision for monitoring wells will be made by DDMT, TDEC, and EPA.

The phases for the field activities include field screening (using Levels 1 and 2 data

quality) and fixed-based laboratory (FBL) analyses (Levels 3 and 4 data). Four sims at

DDMT have been identified for R[ in OU-I and are incinded in this work plan. Each

site is evaluated to identify the quantity and quality of data needed to achieve the

objectives of the RI aetiviries. The site-specific sampling activities are ineleded in

Section 4 of this report. The proposed decision logic diagram is presented in Figure 3-1.

Regulatory numerical criteria used for data evaluation are presented in Section 3.3.

3.1.3 Field Screening

Finld screening will provide soil and groundwater data that can be used to effectively

investigate the site. The Level 2 data will be coupled with Level 3 analyses. The Level

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

the degree to which Level 2 data are comparchle to Level 3 to show that Level g data can

be used for risk assessment. The advantages of this type of assessment, as compared to

using only Level 3, include quicker laboratory tumaroued lime for Level _ re,suits, ability

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

Section 3.2.2 of the QAPP (ref. 15) addresses QA/QC of the sample activities and will

specifically describe the differences between Level 2 and Level 3 data. The primary

differences that will be addressed include turnaround rime, validation process, laboratory

QC requirements, and cost. There are four quality levels, 1 through 4. Level I analyses

may include field pl-I, photoionizarion detector (PIE)) (HNu), and field test ldts for

specified contaminants. Level 2 analyses include FBL methods for VOCs, semivolarile

organic compounds (SVOCs), pelynuelear arornarie hydrocarbons (PAHs), and priority

pollutant metals (PPMs) on a 7- to 10-day turnaround basis. Level 3 analyses include

FBL methods for VOCs, SVOCs, PAHs, and PPMs, with QA]QC analyses. Level 4

analyses will not be coedueted at this nrne. The laboratory may produce Level 4 data

package deliverables in the future.
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3.1.4 FixedlbaSed Laboratory Procedures

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

be conducted for FBL analysas. On the basis of known contaminants at each site,

existing data, and level of uncertainty, each field sample collected will be screened for

one or more target compounds using Level 2 protocol. Approximately, but no less than,

10 perceat of the field samples will be sent to an offsite laboratory for confirmaflonal

analyses. Approximately, but ao th.._ than. 10 percent of the Level 3 data will be

submitted for hlrget compound list/target analyt¢ list (TCL/TAL) _qalyses, and at a

minimum, one s,_rnple from each sit= will be analyzed for the TCL/TAL parameters.

The list of analytical methods that will be used for offsite analysis is p_ted in

Section 4 of the QAPP (tel 15). The selection of the location of oonftrmato_ samples

(Level 3), based on the results of Levels 1 and 2 data, will be made by the field team

leader it- t L) according to the cdterla defined in Sections 3.2 and 3.3 of this document.

3,1.5 Remedial Actions

Sites may be upgraded to FS, RD, or RA, or an IRA may be conducted while the final

lemedy is being developed to expedite remediation; or, a removal action may be

performed if appropriate. The RA evaluation will be conducted as a parallel effort to the

field effort at DDMT.

3.1.6 Primary and Optional Activities

Primary field activities include field sampling for surfa¢.* and subsurface sc;fl and

groundwater to estimate the horizontal and vertical extent of contamination. The

analytical soil data, in comparison to PRGs, and the background data set will be used to

evaluate the need for additional field sampling. The background data set collection is

discus._.d in Section 5.3.2 the Generic RI/FS WP (refi 1). Additional investigation may

be necessary to support risk-based decisions, to develop information needed to select an

appropriate RA, or to further charactexize the extent of potential contamination. Optional

field work could include additional surface or subsurface soil sampling_ surface water and

sediment sampling, well installation, and well sampling.

By using the field analytical data, DDMT can implement optional aet:ialfies to achieve the

objectives of the RI and DQOs. By using the optional activities in this manner, work can

be conducted during a single fiald event to prevent remobilizadon. A field change

request form will be instituted to document the description of optional activities, the

reasons for implementing the change, and authorlzadon to proceed with optional
activities.

Faeilitywide groundwater strategy is discussed in Section 4.3 of the OU-4 FSP (raL 17).
The _trategy is presented in the OU-4 FSP to achieve a concise presentation of strategy
and to prevent redundancy.

_gmgS DDMT OUt_ WP5 3-4 9/31/95
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3,2 Data Quality Objectives

DQOs orb qt_alltative and quantitative statements that specify the quality of the data

required to support the daelsion-making process during the sampling activities. DQOs

are developed based on the intended final use of the data. Specific objectives of the RI

field sampling effort arc divided into the following two pa_: prima_ fiald work DQOs,

to assess the magnituda of a contaminant release to surac_, and subsuracc soils; and

optional field work DQOs, to assess whether contaminant rel_ has occurred to

groundwater and to assist in data collection to support the decision-making process. The

general DQOs guiding the field iavcstigatioa process are the following:

Collect soil samples (surface and subsurface) that _r¢ representative of
actual site conditions.

Provida reliable data results supported by QC measures implememed

during sampling and analysis.

Use Level I scr_aing assays to aid in sile sample sclectioa activities.

Use Level 2 FBL analyticel methods to expedite the decision-maldng

process and to collect data quickly and economically. Use analytical

techniques for Level 2 data that provide quality data for use in the risk

_sm_t.

Conduct sufficient Level 3 FBL analyses to support conf-umation of Levels

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

Compare the levels of contamination at sites to applicable regulatory levels

and calculated risk-based levels, so that the appropriate recommendations

can be developed.

Provide laboratory support to produce Level 4 data to provide legally

suppoztablc documentation for decisions (if needed).

AS a result of a phased field investigation process, specific DQOs for each phase are

necessary. These pha_-speelfic DQOs are prese.nmd in Table 3-1.
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T_bKe _-I

S_c _ {or OU-I RI _t_

Do'crime Dep_ M_phLl, T_el_

s_pp

3.3 Data Comparisons

Surface soil, suhaurface soil, and groundwater data will be collected during the prim,_z

field work investigation at OU-I. The da_ will be collected at loc_tions ibentified in

$_t_on 4 of thls r_port. Locations h_ve been _elex_ted where cu_nt data show that the

highest prob_bili_ of con£_mafion exists. Once the RI field inve.sfiga_on is _de_vay,

data _,HU be coll.;ted through the use of the Level 2 data quality, thus expedlting _e

lum_ound time (7 to 10 days). Four data companmns will be conquered during the Rl

activities as part of the ongoing investigation, as follows:

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

Sections 3.5 and 3.6) for organic coastituents. Contaminants that exceed

the PRGs am considared to be representative of eontaminaOon for a site.

For inorganic constltueats, Level 2 data will be compared to the

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

axe dis.cussed in Section 3.4 of this document.) Thexefom, when

attempting to estimate the horizontal and vertical extent of contamination,

additional soil borings may be necessary when organic constituents exceed

PRGs or when ino_gani¢ constituents exceed background and PRGs.

Level 2 data will be _mpared to Level 3 dam (23-day turnaround time) to

assess the data usability. This comparison will be conducted after the

Level 3 data have been analyzed by the laboratory and validated. Section

3.2.2.2 of the QAPP (ref. IS) discusses Ibe approach to assessing Level 2

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

quality to be used for slatislics and for baseline risk assessment (BRA).

mg rrO$ -D DMr -O U 1/00_ +'w_ 3 6 9r] 1_9$
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L_Vel 2 data will bc compared Io removal at:ion lovcls 0OLLS) for each

data point. The PALs are discussed in Section 3.5.

The final data comparison will be conducted after the field inve.siigatioa is

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

the data for a site to PRGs and RALs. This approach is presented in

Section 3.6.

3.4 Background Data

Background data for groundwatex, surface water, soil (surface and subsurface), and

sediment will be collected during the screening and Pd fiald work activities. The

approach ta collecting this data is presented in Scctioa 5.3.2 of the Gener_ RI/FS WP

(rof. l). The background data set will be used to e.stablish individual background data

numerical criteria for each constituenl of concern. The method for establishing this

background data numerical criteria is preacnted in Section 5.3.2 of the Generic RI/FS WP

(ref. 1). Individual patamcte.rs for each biased sampling location will be compared to the

background data set to evaluale whether a contaminant raleasc has occurred. If the data

do not exceed the background data, the site will be recommended for NFA. Only the

parameters that exceed background data will be considered for fortber investigation using

the optional field activibcs (additional borings, wells, and ERs).

3.5 Preliminary Identification of Applicable or Relevant

and Appropriate Requirements and
Preliminary Remediation Goals

3.5,1 Introduction

The purpose of this s_ction is to summafiz_ information used in the scoping phase of

DDMT projects oa issues relating to compliance with AgARs, including identification of

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

plans and _ actions, or facilitates the devclopmcm of a range of appropriate rcmodial

ahcraativc_ and can focus selection on the most effective rem_y. Terms used in this

section are defined in Table 3-2.

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

several importaat sourcez, particularly the following:

The NCP, specifically 55 FR 8741-8766 for a description of ARARs, _d

g712-8715 for using AgARs a_ PROs; also 53 FR 51394

CERCLA Compliance Manuals (EPA 1988 and 1989)
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Table 3-2

ARAP.s and PRGs Definitions

Deff_e Depot Memphis, Tennessee

Tenm Definition

Appllc4ble or R¢lt,v_tnzJLnd

Appropnl_¢ Rc_lirr.._l_
(ARARs)

• Applicat bte" tvquir©ments a_ t_o_: ¢ld_m-up standards, s_da_Lq of

control, _qd other subslantive e_wirowmenta[ pmt_tlon reqmremtmts,

criteria, or limitations pr_mtdgated trader fede_l, state, or local htw

that _ifieally ttdd_._ _, polb_t_nt, e_ntaw.lns_t,

remedi_ action, Iceeti_n, or other ci reuv_eav_e at a Comprehe_Lsive

Envimnmeat _AIReSl_n_e , Co_peasation, _d Liability Act (CERCLA)

site, "Retevam _d appropriate" _ Jp
a_ndzrds which, while not 'lpplieab]e, ' addr_._ p_btcml or simations

_a f_clenfly sin_lat to those mc.otmtered at the CBRCLA _te that their

is well-suited to the pa._ieular si_. ARAFa ca_ _ _dun-_peci£e,

I,_a, tion-_e¢ifie, or chemical-spt_'.ifie.

Final Rerr_diltion Lt:vela Chemleai_spocifie cleanup levels are de_ame_ted in the R_oa_tl of

(FKLa} Dorislon (ROD). They may th ff¢_ from p_llmi_.,_ remodiatlon goals

(PRG_) because of mcdifieatia_ _su_ting from ¢oasMer_tioa of

vatiou_ , technical trod eaposxtr© faeao_, aa wall u all ni_¢

l_lect ton -o f-a_m_dy criteria outlined in th_ National Oil mad Ham, dram

Substangea Pollutloc Contlagemcy Plan (NO.P),

pt¢limiatry Remediatitm Go_ls Inltial dm_up goal_ that (I) _m proteati_ of human ht_dth and tht

(PRGQ , md (2) _om01y with ARARS, They am dev_lol:em early

the pt_ '0aged on ttmfldy ttvad_le inform_tlon and tu_ modified

to r_floct t_alts of the b_lJn_ rlsk _me_tL Thty ttl_o at_ usad

dm_g Jn_ly_iB of remedial _tcmatlv¢* m t_ t_=_dal
inve.stigatMn/fea_ibilit y stud)' (RI/FS),

II Rtsk-_ PRG_ I Conmmt ration levels rat at scoping f_r in fllvldmd ahemlzats that I

zotres_n¢_ to a specific t_m¢_ risk Icv_l of 10" or a HaZard

Quotlmxt/Hmm.xl _ (FIQ/HI) of 1, They 0r_ gcmemlly seleet¢0
when ARARs ere not avtdlahlc.

Scr_mg R_sk_=_t_d PRGs Con._r,*atlv_ t4sk-ba_ed _tlmalea _md guidaneo _on_mtrattoua to be

used for si_ anti pathway s_rceaia 8. Imwcr valuea thrn typi_lly

_tlmattd after a baseline ri_k _ment a_ pret,_mttd-vM_

eor te.qmnd to tm HQ/HI af 0.1,

Rtm_ial GoM Options (RGOs) R_mcdial g0al o_tion_ ar_ typically developed during the b_._liae tisk

presextt risk tmmager_ with a tangy of po _,._bl¢ target
FRLs.

Removal Acllon L_veb (RAI_) Concant ratiDm_ that trigger emn_ideral_n of _movai _tlon_ based oa

the p_temial for azma ar loag4etm chronic eff_,

mg lnq _. D D_ IT. _O I IO32 Wp_ 3-8 9/31195
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Risk Assessment Guidance for Superfund: Volume i--Human HealLh

Evaluation Manual. Part B, Development of Risk-Based Preliminary

Remediation Goals. EPA, 1991 (RAGS Part B)

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

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

methodologies that result in the establishment of numerical values for a

given media that woald meet the NCP "threshold ertterin" of overall

protection of human health and the environment and compliance with

ARARs. The development and presentation of these "threshold enteria*

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

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

interpretation.

Location-specific-Restrictions placed on the concentrations of haTnrcinus

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

Iocataons (such as weflantis).

Action-specLqe-Usually technology or activity-based requirements or

limitations on actions taken with respect to hazardous waste.

The detailed ARAR and PRG information provided in Section 3.5 of the C,ener/c R//FS

WP (ref. 1) presents initial guidelines. This information does not establisk that cleanup

to meet these goals is warranted. As more information is obtained about all OUs and as

remedial alternatives are considered, federal and state requirements vail be narrowed to

those that are potential ARARs for each alternative.

3.5.2 Chemical-specific Threshold Concentrations

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

groundwater, surface water, soil, and sediment. These include ARAR-based PRGs,

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

The screening PRGs represent the most conservative approach to the interpretation of the

site data. These data are intended for use in screening sites to evaluate the appropriate

disposition of the site.

The screening PRGs were developed from information provided in Risk Assessment

Guidance for Superfund (RAGS) Part B and guidance from EPA Region IV.

Region ]II publiskes screening PRGs, and the table is updated semiannually. Region HI

PRGs were used for guidance in developing the PRGs. However, the screening values

mgm95 DDMT.OU I _2 Wp5 3-9 9/3 119$
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for DDMT are morn consercative than the Region lI[ values. The following factors were

considered and led to the devalopmeat of these conservative screening PRGs for DDMT:

Presence of multiple contaminants

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

pathways)

Potential ecological effects

Appropriate land-utaz assumptions

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

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

development of final temediation levels (FRLs). Also, a mote detailed discussion of

media-specific PRGs and the PRG values are presented in Section 3.6 of the Generic

R1/FS WP (ref. 1).

3.5.3 Actlon-sl cifie ARAK 

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

limitations on actions taken with respect to h_:'_rdous wastes, or requirements to conduct

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

involve, for example, einsure or discharge of dredged or fill material may be subject 1o

ARARs under RCRA and the Clean Water Act, respectively. A detailed medin-speeifie

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

WP (tel 1).

3.5.4 Location-specific ARARs

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

g_7_rdous substa/IC.es or the conduct of activities solely because they are in special

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

places, and sensitive ecosystems or habilal_ Discussions with TDEC, Division of Solid

Waste Management, have indicated that the state is not aware of any natural resources for

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

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

location-specific ARARs was conducted during the ILI (ref. 5), _nd no federal, state, or

loefl natural resources were found to be near the site. Before the Completion of the final

RI/FS report(s), a CERCLA 104B.2 Notification Form will be submitted to the

Department of Interior (DO1) by DDMT to evaluate whether the DOI is a wuslee of any

natural resoutr.es that may be threatened by a release of h_7_rrlous substances from the
site.

ta,_rag$. t_Or.IT.ou I teal2 w p_ 3-10 913 il95
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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 sitea where a

focused investigation is conducted to select Iocmions that represent _worst-ease

conditions," and decision makers can be confident that chemicals reported below thoae

concentrations would result in acceptable risks at the site after a BRA. For fiak4)ased

PRGs, the following general assumptions are used:

Realdential land use

Target risk level O'RL) of 10_; Target hazard index fl'HI) of 0.1

The current land use is industrial, and many arez6 of the facility are located where

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

i0 "_ or Till of 0. 1 would be protective if several chemicals were present below the

specified concentrations. However, under conditions where 10 or more chemicals were

l_ported, additional review would be required. More detailed information regarding PRG

development mad calculation can be found in Seebon 3.6 of the Generic RI/FS WP (re2.

1).

3.7 Statistical Data Comparison

If a biased sample (a_sumed to represent potential "hot spot" or high concentration

locations) shows concentrations execcdthg the conservative screening PRGs (but below

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

would not represent a potential for adver$.e eff_ts. Statistical sampling and comparison

of estimate._ of the ave.rage concentration would meel the requiremeld_ to demonstrate

acceptable risk-based levels.

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

concentration that would be contacted over the exposure pcri_xt. Although this

concentration may not reflect the mz_mum concentration that could be contacted at any

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

contacted over time, because it is not reasonable to assumo long-term contact with the

maximum concentration. Providing that no "hot spots" (areas of high concentration

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

are based on the average concentration 0_.AGS, EPA, 1989). However, because of the

uncertainty associated with any estimate of soil concentration, the 95 percent upper

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

are based on the avenge exposure below the estimatad concentration, and therefore, these

would also be compared with a statiabcal esdmate of the average.

This method is also documented in EPA guidance for stadshoal compensons. For

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

r_r_9$.DDMI'OtlIt0qZ.WF5 3 ] ] 91]tl95
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statistically below a cleanup standard or ARAR are presented in Methods for Eval,,ntlng

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

Several approaches are identified, including comparison of the estimate of the mean

CUCL95) with the target concentrations.

3.7.1 Statistical-based Samples

gampl¢._ of surface and subsarfac_ soil for each site will be collected. The collection of

nine samples is recommended based on the minimal number of samples that can be used

to esdmatc the UCL95. This number provides information regarding the chemical

distribution and sufficient data m prevent default to the maximum concentration bas¢_l on

a limited data s_t.

The objective of the sampling program is to allow a set of samples collocted from a sit_

to be genemlizo:[ to the entire site; that is, to be used a.s a data set. This form of

systematic (probablistic) sampling is proposed to optimize the program objectives to assist

in reaching conclusions regarding a site as efficiently as possible, while maiataining a

degree of confidant* that the site has been cffeetiveay sampled.

mgm95 DDMT-OU t tc_.w_ 3-12 9/31/95
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4.0 Sampling Plan
123 61

S_:tion 4 de.scrlbea the activities that will be conducted during the t_cld investigation at

DDMT. This saction di_usses activities that will support the investigative strategy

described in Section 3.0 of this report. For each site, the following information is

provided:

Site de._ription

Site history

Existing sampling data
Polential contaminam* of concern (PCOCs)

Data gaps and site-specific DQOs

Soil sampling and maaiysis

Groundwater sampling anti _alysis

Tables 4-1 and 4-2 (located at the end of this s_don) show the number of proposed soil

and groundwater samples for each site. Additionally, thes_ tables show the par'anetets •

_n4 data quality for each pmpos_ sample.

mgmDDMT OU-II005.'xp5 4 1 9131/95



4.1 Site 6-Eye Ointment Burial Site

On November 2, 1955, approximately 40,000 units of eye ointment of an unkeown size

were disposed of at this sit_. Site 6 is approximately 85 ft south of the north fence and

100 ff northeast of the Methyl Bromide Burial Site (Drawing 1).

4.1.1 Site History

Although the name of the ointment was not recotded_ it should bc taken into

consideration that the ointment was a medication pre.waflbed for the eye, which is one of

the most delicate organs of the human body, and is not known to be hazardous or tOXIC in

nature. The ointment was likely an antibacterial agent combined in a petroleum base.

Aerial photographs taken during 1965 show ground disturbances where the disposal

records thdicate that the burial of the eye ointment occurred. Also, che_mical warfare

agents have been buried in Sites I and 9, in reasonable proximity to the sire.

4.1.2 Existing Sampling Data

No sampling data appear to exist for this site. Oa the basis of the data provided for this

site and the lmown potential for contamination at the facility, the PeOes are VOCs,

SVOes, metals, mad PAHs. Thiodyglycol is also a PCOC because it is a mustard

breakdown product and becau v,_ of the reasonable proximity of chemical warfare sites.

4.1.3 Data Gaps and Site-specific DQOs

mgmDDMT_U-11005._p5 4-2 9/31/95
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4.1.4 Soil Sampling and Analysis

The sampling rationale at this site is based on a biased approach to meet the DQOs. The

objective of the surface and subsurfac_ stht _ampte* (shown in Figure 4-1) is to confirm

the presence of a contaminant relez6e.

One soil boring will be installed in the center of the site to evaluate whether a subsurface

relecL_e has occurred. Samples will be collected at depths of zero to 12 inches, 5 ft, 10

fl, and 20 ft. Three addiilonal surfac_ soil samples (for a total of 4) will be taken to

evaluate whether a _lea_e h_ occurred. The following presents a summary of the

quality and quantity of the proposed surfac_ and Subsurface soil sample analyses for the
site:

Seven samples will be analyzed for VOCs, SVOCs, and metals, using

Level 2 data quality.

One sample will be analyzed for VOCs, SVOCs, and metals, using Level 3

dam quality to confirm L_vel 2 data quality.

One sample will be analyzed for TCL/TAL (location will be based on fieM

monit oring equipment re._ults), This sampta also will be analyzed for

thiodyglycol to confirm or deny the presence of chemical warfare

breakdown products at this site.

mgmDDMT'OU- I/005.wp5 4-3 9131195
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4.2 Site 10-Solid Waste Burial Site

Site 10 is located in Dunn Field approximately 30 fi south of the north fence and 35 ft

east of the west fence (Drawing 1). This site was discovered during the installation of

MW-10. Charred metal, c_ns, broken glass, and ashes were encountered at a depth of

3.5 ft. MW-2 and STB_ did not reveal the presence of any buned debris during their

installation (ref. 5).

4.2.1 Site History

It is uncertain whether disposal at Site 10 was a one-time event or if the site w_ used

continually. Unli_<e o_ burial si[_ reco_ed by DDMT, there is no documented use of

this site, The ins_.]l_on n_o_s do not indicate this buri_ activity. A_ria] photographs
taken during 1958 reve_l a possible r_nch around the area of the pro_sed site location.

The boundary of the si_ presented in Figures 42 and 4 3 is estimated using the l_odc_

aerial photography. 'Fne 1960 photo obL_ned indicates that the site _ b_kfilled.

4.2.2 Existing Sampling Data

Monitoring wells MW-2, MW-3, and MW-10 and soil boring STB-6 are located within

the proposed site location (Figure 4-2). MW-2 is screened at a depth of 29 ft and is

believed to be in a po.reked aquifer. The data from MW-2 are useful in evaluating

whether leaching is ec,euning from this or other sites. Previous sampling activities

(refs. 2 and 5) indicated the presence VOCs and metals in MW-10 and I¢IW-3, although

only metals were detected in MW-2. STB4_ wa_ sampled at depths of 71.5, 76.0, 86.0,

and 181.0 ft. The preseace of VOCs and metals was detected at all sample depths.

However, mud rotary procedures were used, and it is possible that contaminants were

carded to these depths through this procedure. Appendix B contains the sampling data.

4.2.3 Potential Contaminants of Concern

Previous groundwater and soil samples taken at the site indicate contaminant levels

exceeding PRGs of VOCs and metals. Therefore, the PCOCs for this sita axe VOCs and

metals.

4,2.4 Data Gaps and Site-Specific DQOs

The following summa_ chart identifies the major data gaps and DQOs for Site 10.

m_mDDMT4_U 1/005 wp5 4-5 9/31195
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Site 10 Data GaPS and DQOs

I_'e_e Depot Memphis, Tennessee

Data Caps DQOs

4.2.5 Soil Sampling and Analysis

"l_c sampling railonaic at this site is based on both systematic and biased sampin lccaiions

to meet the DQOs,

The objective of surfac_ and subsurface soll analyses is to evaluate the origin and the

vertical extent of contarninanLs at the site a_d to davelop enough data to conduct a

statistical comparison (se¢ Section 3.5). Four soil borings will bo installcd at tbo site

(Figure 4-3). Two of the borings will bo on the perimeter of the proposed site location,

and the remaining two borings will bc instalind within thc bounda_ of the p_poscd site

location. Samples will be collected at depths of zero to 12 inches, 5 ft, l0 ft, and 20 ft,

and at 20-fOOl intervals to tbe top of the watcx tabin to assess the extent of contanfinafion.

Five surface soll samples will be ta_n at the site (Figure 4-3) to assess the presence and

extent of surface soil contamination. The following list shows the quan_ty and quality of

the proposed surface and subsurface sYil sample analyses for the si_ based on the

assumption thai the water table is app_oaimately 80 fi bgs:

Thix_y-thrc_samples willbe analyzed for VOCs and metals using Level 2

data quality.

Four samples will be analyzed for VOCs _nd metals using Level 3 dam

quality to confirm Level 2 data quality.

One sample willbo analyzed for TCL/TAL (based on fald obscrvailon$of

monitoring cqinpmcnt).

mgmDDMT_'U-l/00$.wp5 4 6 9/31/95
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One sample will be collected from one of the borings (at the 10-foot depth) at Site 10 for

geotechtilcal analyses. The purpose of the analyses is to obtain initial geot_hnical and

fate and transport date on subsurface soils for OU-l. The sample for analyses will be

field selected by the hydrogoologist. The sample will be m_alyzed for gnfin size,

Atterberg limits, aad moisture content in accordance with Section 5.4.2.5 of the QAPP

(mr. 15). Additional aaalyses to support fate and transport assessment include pH

(SW-846 Method 9045), alkalinity (EPA 310. IM), cation exehange capacity (SW-846

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

4.2.6 Groundwater Sampling and Analysis

The facilltywide groundwater strategy is presented in Section 4.3 of the OU-4 FSP.

Samples will be collected from wells MW-2, MW-3, and MW 10 adjacent to Site 10 for

VOCs and metals, _ explained in more detail in Sectioa 4.3 of OU_,I FSP. Refer to the

OUst FSP for additional details.

mgmDDMT_OU-IICOS.wp5 4-7 901195
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4.3 Site 14-Municipal Waste Burial Site

Site 14 is located approximately 75 ft from the we, stem boundary and is adjacent to

MW-12 and MW-35 (Drawing l).

4.3.1 Site History

The date of burial at this site is unknown. However, an aerial photograph taken during

September 1965 reveals a road leading to tie proposed site location. This site was used

for municipal solid waste burial.

4.3.2 Existing Sampling Data

ivl3V-12 and MXV-35 are at Site 14. Previous results of groundwater analysis from

MW 12 mid MW35 (refs. 2 mad 5) indicate the presence of VOCs, SVOCs, and metals

(Figure 4-4). No surface or subsurface samplthg data exist for this site. Appendix B

contains the sampling data for MW-12 and MW-35.

4,3.3 Potential Contaminants of Concern

Previous groundwater samples taken at the site indicate contaminant levels exceeding

PRGs of VOCs, SVOCs, mad metals. Therefore, tie PCOCs for this site are VOCs,

SVOCs, and metals.

4.3.4 Data Gaps and Site-specific DQOs

The folfowing summal_ chart identifies tie major data gaps and DQOs for Site 14.

Site 14-Data Gal_ and DQOs
Defettse Depot Mere phi_, Term_

Data Gap_ DQOs

mgmDDMT OU l/0OS.wp5 4-10 9131195
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4.3.5 Soil Sampling and Analysis

The sampling rationale at this site is based on beth systematic and biased sample locations

to meet the DQOs.

The objective of surface and subsurface soil analyses is to evaluate whether soil

contamination exists and to evaluate the vertical extent of possible existing contaminants

at the site (see Secdon 3.7). One soil bering will be installed at the proposed site

location (Figure 4-5). Samples Wtil be collected at depths of zero to 12 inches, 5 ft, 10

ft. and 20 ft. The 20-foot depth was selecmd because existing data indicate that a release

has occurr_. Three surface, soil samples will be taken at the site (Figure 4-5) to asse._

the presence and extent of surface soil contamination. The following list shows the

quantity and quality of the proposed Surface and subsur£ace soil sample analyses for the

site:

Seven samples will be maalyzed for VOCs, SVOCs, _md metals using Level

2 data quality.

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

monitoring equipment).

4.3.6 Groundwater Sampling and Analysis

Groundwater samples will b¢ collected from existing monitoring wells at the site (MW 35

and MW-12) as part of the facilitywide groundwater approach. This approach is

presented in Secfioa 4.3 of the OU-4 FSP.

mgm DDMT_DU- 1/00$.wpS 4=11 9/31/95
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4.4 Site 15-sadium Burial Sites

Site 15 (which includes sites 15, 15.1, and 15.2) is located approximately 90 fi from the

western boundary and 450 ft from the northern boundar3_ (Drawing 1). The site consists

of two rows of seven pits (Site 15), and two other 6-fe_t by 6-foot sites (Sites 15.1 and

15.2). An aerial photograph taken during 1971 reveals no ground disturbances at the

proposed site location.

4.4.1 Site History

DDMT disposal rer.ords indicate that or_e paget of sodium was buried in 1968 (Site 15),

along with the burial of one pallet of sodium phosphate in 1968 (Site 15.1), and the

budal of _tq unl_own quantity of sodium (suspected salt), sodium phosphate, undel'med

acid, chlorinated lime, and medical supplies in 1970 (Site 15.2). The RFA Report (ref.

12) suggests that the VOCs and metal contamination in MW-5 and MW-I1 ate

attributable to this site. However, re_ords indicate burial of sodium salts and do not

indicate that VOC-containing materials were buried.

4.4.2 Existing Sampling Data

MW-5 is located at the sito and MW-11 is located approximately 90 ft north of the site.

Pdo_" sampling data (_efs. 2 and 5) indicate the presence of VOCs and metals in both

wells (Figure 4-4). No surface or subsurface soft sample data exist for this site.

Appendix B contains the sample data for MW-5 and MW-I 1.

4.4.3 Potential Contaminants of Concern

P_vious groundwater samples taken near the site indicate contaminant levels exceeding

PRGs of VOCs and metals. Also, medical supplies have historinally been disposed at the

site. Therefore, the PCOCs for this site are VOCs, SVOCs, sodium, iodide, metals, and

pH.

4.4.4 Data Gaps and Site-Speclfic DQOs

The following summ_:ry chart idenffies the major data gaps and DQOs for Site 15.

m£mDDMT-OU- I/005.wp5 4-14 9/31195
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SRe ]5-DaUt Gaps and DQOs

Defenc_ Depot Memphis, Tenn_see

Data Gaps DQOs

4.4.5 Soil Sampling and Analysis

The sampling rationale at this site is based on a systemabc approach of sample locations

to meet the DQOs.

The objcctineof surfaceand subsurfacesoftanalyses is to evaluatewhether soil

contamination exists, to evaluate the verbeal extent of possibly existing contaminants at

the site, and to develop enough data to conduct a statistical comparison (se_ Section 3.7).

Four soil borings will be installed around the site (Figure 4-5). Samples will be coIincted

at depths of zero to 12 inches, 5 fl, 10 i_, and 20 ft. The 20-foot depth was selected to
assess whether a release to subsurface soils beneath the burial has occurred.

Additionally, five surface soil samples will be taken at the site (Figure 4-5) to assess the

presence and extent of surface soil contamination. The following list shows the quantity

and quality of the proposed surface and subsurface soil sample analyses for the site:

Twenty-one samples will be analyzcd for VOCs, sodium, SVOCs, iodide,

pH, and metals using Level 2 data quality.

Two samples will be analyzed for VOCs, sodium, SVOCs, iodide, pFI, and

metals using Level 3 data quality to confirm Level 2 data quality.

One sample will be analyzed for TCIdTAL (based on the results of the

field monitoring equipment).

4.4.6 Groundwater Sampling and Analysis

Groundwater samples will be collected from existing monitoring wells at the site (MW-5

and MW-I 1) as part of the faeiiltywide groundwater strategy. The groundwater strategy
is presented in Section 4.3 of the OU_ FSP.

mgraDDMT43U- I/005.wp5 4-15 9/3 [/95
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Table 4-I

Proposed Number of Analyses for Level 2 Data Quality

Defense Depot Memphis_ Tennessee

Site VOCs

6

10

14

15

TOTAL

Level 2 Analytical Soil Samples

Meta_

SVOCs PPM (l) Na (2)

7 7 7

33 33

7 7 7

21 21 21 21

68 35 68 i 21

Iodide pH

21 2]

21 21

- Not Analyzed

(1) PPM Priority Pollutant Metals

(Ag, AS, Be, Cd, Cu, Hg, Ni, Pb, Sb, Se, TI, Zn)
(2) Na - Sodium

Note: Sec Section 3.2.2 of QAPP for analytical methods to be used

for each parameter.
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5.0 Preliminary Data Needs for Remedial Alternatives

After the RI field work has been eompteled, the data can he assessed to evaluate the

appropriate future disposition of a site (NFA, FS, or IRA). Sites that require an FS to

meet the objectives of the program will require additional data collection. The additional

collection may be used to support the alternatives evaluation, to refine select alternatives,

or to collect data to support remedial design activities.

5.1 Initial Alternatives

A cursory review of the RI sites at OU-1 has been conducted to develop a list of initial

preliminary alternatives. These initial alternatives have been identified from existing

tiara, the PCOCs, and knowledge about ta_atmemt technologies availahle. The initial

alternatives do not represcat a complete, detailed evaluation of alternatives or represent

the final remedy. They do m_present an initial attempt at identifying alternatives that are

likely to be on the final list of developed alternatives for evaluating a site for remedial

activities. "me alternatives listed are presented for sall media only. Groundwatm- at

OU-1 is currently being addressed through an IRA because of the known contamination in

the groundwater at Dunn Field. The list of thitial alternatives for _oil media at each site

is presented in Table 5-1.

5.2 Data Collection

For each alternative listed in Table 5-1, a select group of parameters has been identified.

These parameters must be considered when evaluating the identified alternative. The

paz'azlzeters for each identified alternative are presented in Table 5-1. A field decisfoa for

each site will be made to azsess whether the identified data needs will be met during the

ILl field investigation. Factors affecting the decision to collect data include the following:

Presence of contamination

Spatial magnitude of contamination
Concentrations of contaminants

Character of contaminants (VOCs, SVOCs, metals, and so forth)

Future data eolte_tion should be identified using data collected in the RI field

investigation and by completing a detailed identification of remedial alternatives for each
site.

Data collected for groundwater are presented in t_e 01I-4 FSP (ref. 17). The

facilitywide groundwater approach is presented in Section 4.3 of the OU4 FSP to achieve

a concise presentation of strategy.
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6.0 Quality Assurance for Field Sampling

82

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

support the project decisinn-making process. The implementation of QA goals is the

responsibility of the t. t_. The k"lL repolas to the project manager (PM) and is

responsible for the coordination of field efforts, provides for the availability and

maintenance of sampling equipment and materials, and provides shipping and packing

materials. The I_'IL Supelvises the completion of all ehaln-of.-custedy records, supervises

the proper handlthg and shipping of samples, and is responsible for aeeurate completion

of the field nolebOok. AS the lead field representative, the FTL is responsible for

consistently implementing program QA/QC measures at the site and for performing field

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

QAPP (ref. 15) provides details on meeting the goal of QA during the field investigation.

This section sum_ some of the critical field QA procedures, as well as the QA/QC

samples to be collected during the field investigation.

6.1 Field Documentation Summary

All field notes will be recorded in indelible ink on standard forms in bound notebooks.

Section 4.3 of the QAPP (re,f. 15) contains all information that will be recorded in the

field book. A daily field log will be completed by the v'tt,. This log will be signed and

dated daily. Significant event_ occurring during the day will be recorded and reported to

the PM. Dally COmmunication is essential to evaluate whether timely corrective measures

are necessary. The field notebooks must provide a plate for the field team members to

sign and date the entries. The PIL or designated representative _,/fll eoeduet weekly

informal audits for completeness. The following items must be entered:

Sample labels

Chain of_ustedy records
Field notebooks

Sampling operations
Document control

6.2 Field Monitoring Summary

All fieM monitoring equipment will be calibrated according to the procedures outlined in

Scedon 6 of the Qapp (ref. 15); all fieM procedures concerning groundwater, soil,

sedlmeat, and surface water sampling are deserthed in Section 5. Addidonally, Section 5

contains soil boring and monitoring wall drilling procedures, geophysical survey and

logging procedures, and all equipment decontamination procedures.
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6.3 QA/QC Sampling Summary

Different types of QA]QC samples will be collected and analyzed during the RIFFS at

DDMT. These samples include the following:

Trip blanks

Equipment blanks
Field blanks

Field duplicates

Matrix spike/matrix spike duplicatc (MS/MSD) samples

Split Samples

6.3.1 Trip Blanks

Trip blanks are to be analyzed for VOCs only. Three 40-milliliter (mL) VOC vials will

accompany each ice chest that contains samples collec_d for VOC analyses. The trip

blanks will be shipped to the site from the laboratory filled with American Soblcty for

Testing and MaIctials (ASTM) Type lI water, along with sampling kits. One of the hip

blanks will accompany split VOC samples to the COE QA laboratory.

6.3.2 Equipment Blanks

Equipment blanks are processed by _lsing decontaminated sampling equipment with

ASTM Type IIwater obtkined from the laborato_. The nnsc water iscoll_¢tedin

sample betfle_% pre.s_rved, and handled in the same manner as the samples. Equipment

blanks will be collected once a day for the equipment used during _mpting procedures.

Split equipment blank samples of the rinsate will be sent to the COE QA lchorato,:y.

6.3.3 Field Blanks

Field blanks are samples of source water used for deconthminadon and are used to

monitor the potential for contamination from thc source water. One field blank will be
collected from each source once a week.

6.3.4 Field Duplicates

The vtt, will choose at least 10 percent of the Level 3 samples and 5 percent of the

Level 2 samples from sample locations previously known to be contaminated, and will

collect duplicate samples from those locations. The source information will bc recorded

in the field notes, but not on the chain-of-custody. The identity of the duplicates will not

be given to the analyst. The source of information will be forwaxded to the QA reviewer

to aid in the review and validation of the data. The source of the field duplicate will be

clearly identified in the chain-of-custody form sent to the QA I_,oratoty.
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6.3.5 Matrix Spike/Matrix Spike Duplicate

MSIMSD samples will be eollect_ and shipped to the laboratory for spike sample

analyses. Five percent of the samples collected at OU-I will be accompanied by spike

samples. However, if an MS/MSD sample has not been collected in a 14May time

period, a spike sample will be collected and sent for sample analyses..

6.3.6 Split Samples

Sprit samples will be collected for 1 pet*eat of the _mples at OU 1. Split .samples will

be handled as identified in Section 4.2.5 of the QAPP (rcf. 15).
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Groundwater Monitoring Results for DDMT

Enviromnental Science and Engineering, Inc.

September 1993
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